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2015 North Dakota Agricultural Outlook: 
Representative Farms, 2015-2024 

 
Richard D. Taylor and Won W. Koo 

 
ABSTRACT 

 
 Net farm income in North Dakota was at record levels for most representative farms in 
2012. However, net farm income fell for both 2013 and 2014 and is expected to continue to fall 
through 2024. Commodity prices are expected to decrease slowly from current levels. 
Commodity yields are projected to increase at historical trend-line rates and production expenses 
are expected to return to normal growth rates. Debt-to-asset ratios for all farms except for the 
high profit farm will increase slightly throughout the forecast period.  Debt-to-asset ratios for the 
high profit farms are expected to decrease slightly.  
 
 
Keywords: net farm income, debt-to-asset ratios, cropland prices, land rental rates, farm operating 
expenses, capitalization rate, risk. 
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HIGHLIGHTS 
 

Net farm income is predicted to decrease from $128 thousand to $123 thousand for the 
large size farm and remain level at $72 thousand for the medium-size farm for the 2015 – 2024 
period.  Net farm income is predicted to decrease from $337 to $276 thousand for the high-profit 
farm and decrease from $76 to $64 thousand for the average-profit farm for the 2015- 2024 
period.  Net farm income for the low-profit farm is predicted to remain at $-97 thousand for the 
2015 - 2024 period. Similarly, net farm income for small size farm may remain at $52 thousand 
in the 2015 -2024 period. 
 

Risk analysis indicates the possibility of a wide variation in net farm income for the 
representative farms.  A large variation in historical yields and prices results in a wide 
distribution of forecasted incomes.  In 2015, the average net farm income is expected to be $76 
thousand with a standard deviation of $43 thousand. The 90% confidence interval is between $31 
thousand and $162 thousand.  By 2024, the average net farm income is expected to be $64 
thousand with a standard deviation of $65 thousand and the 90% confidence interval is between 
$-10 thousand and $188 thousand.   
 

Debt-to-asset ratios for most representative farms are predicted to increase except for the 
high profit farm throughout the forecast period.  Debt-to-asset ratios are projected to increase 6% 
for the large-size representative farm, 6% for the medium-size representative farm, and 1% for 
the small-size representative farm by 2024.  The ratios are also projected to fall 12% for the 
high-profit representative and increase by 3% for the average-profit farm by 2024.  The debt-to 
asset ratio for the low profit farm is projected to increase by 14%.  
 

State average cropland values will increase 4.6%, from $2,134 per acre in 2015 to $2,232 
per acre in 2024.  Cash rents will increase 4.6%, from $68.45 per acre in 2015 to $71.57 per acre 
in 2024.  Cropland values and rent are estimated solely on returns to cropland and not the recent 
market run-up. Cropland values will continue to increase slowly because return to land is 
positive in spite of being much less than the past few years. 

 
Overall operating expense increased by 162% since 2004 because of higher fertilizer, 

fuel, chemicals, and land costs. Operating expense for 2009 was 7% lower than in 2008 and 
operating expenses fell another 14% in 2010 before increasing 28% during 2011, 23% in 2012 
and 10% in 2013.  Expenses fell 13% in 2014. 
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2015 North Dakota Agricultural Outlook: 
Representative Farms, 2015-2024 

Richard D. Taylor and Won W. Koo 
 

INTRODUCTION 
 

North Dakota is a major agricultural area with a distinctive climate and crop mix.  The 
state is uniquely situated in terms of marketing and logistics within the United States because it 
shares a border with Canada, which is the United States’ largest trading partner.  Changes in 
government policies through recent farm bills and the Uruguay Round Agreement (URA) have 
affected the region’s economy. Commodity prices increased significantly, starting in 2007 with 
global demand and changes in Federal policy towards renewable energy which increased corn 
based ethanol production.  In late 2010 and 2011, there was an increase in commodity prices 
which increased incomes in North Dakota to near record levels. Further price increases due to the 
drought in the central portion of the United States increased net farm income to record levels in 
2012.  In 2013 and 2014 commodity prices fell which reduced net farm incomes in North 
Dakota. 
 

The main objective of this analysis is to evaluate changes in net farm income and debt-to-
asset ratios for different size and profit categories of representative farms.  Net farm income 
includes returns to capital, management, and labor. The representative farms are developed from 
the North Dakota Farm and Ranch Business Management Education Program farm records and 
are projected over the 2015 to 2024 period under the Agriculture Act of 2014, the URA, and the 
North American Free Trade Agreement (NAFTA).  Secondary objectives are to evaluate the 
reaction of cropland prices and cash rental rates to farm income estimates over the same time 
horizon. In addition, this analysis includes risk, stemming from unknown future yields and 
prices. 
 

The North Dakota agricultural outlook for the 2015-2024 period is based on the baseline 
projections produced by USDA and the North Dakota Global Policy Simulation Models.  
 

U.S. agriculture has been influenced by major changes in agricultural and trade policies.  
Trade agreements, such as Canadian-U.S. Trade Agreement, NAFTA, and the URA, have 
liberalized agricultural trade and will continue to do so for the next decade.    
 

Development of an Empirical Model 
 

Major crops produced in North Dakota are hard red spring wheat, durum wheat, barley 
(malting and feed), corn, soybeans, and minor oilseeds, including sunflower and canola.  In 
addition, the region produces dry edible beans, flax, field peas, sugarbeets, and potatoes.  The 
agricultural sector provides between 8% and 15% of the state economy.  The average farm size, 
as defined by USDA, in North Dakota is 1,238 acres including pasture.  About 43% of total 

                                                 
 Research Scientist and Professor Emeritus and Director in the Center for Agricultural Policy and Trade 
Studies in the Department of Agribusiness and Applied Economics, North Dakota State University, 
Fargo. 
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farms in North Dakota have a farm size less than 1,000 crop acres.  In addition, small farms (less 
than 200 acres) account for 26% of total farms in North Dakota but only 3% of total farmland. 

 
The North Dakota Representative Farm Model is a stochastic simulation model designed 

to analyze the impact of policy changes on farm income.  The model projects average net farm 
incomes, debt-to-asset ratios, cash rents, and cropland prices for representative farms producing 
six major crops:  wheat, barley, corn, soybeans, canola and sunflowers.  The model is linked to 
the USDA projections and North Dakota econometric simulation models, and it uses the prices 
of the crops generated from these models (Figure 1).  The base model assumes an average trend 
yield based on historical data and average predicted prices received by farmers based on the 
historical relationships between USDA prices and North Dakota prices.  In addition, macro 
policies and assumptions, trade policies, and agricultural policies are incorporated into the model 
directly or indirectly with assumptions made by the USDA in its price series.  For the outlook, 
agricultural and macroeconomic policies are assumed to remain constant. 
 
 

 
 

Farm Program

Gross Revenue Expenses

Net Farm
Income

Cropland
Price

Rental
Rates

Return to
Cropland

Payments

Figure 1. Structure of the North Dakota Representative Farm Model
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Alternative farm policies affect net farm income for the representative farms.  Changes in 
return to cropland, given the market-determined capitalization rate, result in changes in land 
prices.  Changes in return to cropland affect cash rental rates that farmers are willing to pay on 
land used to produce crops.  Changes in land price and cash rental rates, in turn, affect net farm 
income through adjustments in farm expenses.  These changes affect the debt-to-asset ratios of 
the representative farms. 
 

The North Dakota Representative Farm  
 
 The model has 24 representative farms: six farms in each of the four regions of North 
Dakota.  These regions are the Red River Valley (RRV), North Central (NC), South Central 
(SC), and Western (West) (Figure 2).  The farms in each region are representative of the average, 
high, and low-profit farms; and small, medium, and large-size farms enrolled in the North 
Dakota Farm and Ranch Business Management Education Program. 
 

The representative farms average 1,891 acres of cropland and 587 acres of pasture.  The 
farms are about 84% larger than the state average reported by the North Dakota Agricultural 
Statistics Service.  A reason for this difference is that the state average includes all farms with 
$1,000 or more in agricultural production; therefore, hobby farms, farms operated as part of 
combined larger farms, semi-retired farms, and commercial farms are all included, while the 
farms used in this study mainly represent commercial farms. 

 
The average profit representative farm is an average of the middle 33% of farms based on 

profitability in the Farm and Ranch Business Management Records System of North Dakota and 
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the RRV of Minnesota in each production region.  The high-profit representative farm is an 
average of farms in the top 33% of farm profitability for each production region.  The low-profit 
representative farm is an average of farms in the bottom 33% of farm profitability in each 
production region.  Average farm sizes are 2,934 cropland acres for the high-profit farms, 1,493 
cropland acres for the average-profit farms, and 2,355 cropland acres for the low-profit farms.  In 
addition, the high, average, and low profit farms had 496 acres, 789 acres, and 276 acres of 
pasture, respectively.  
 
Table 1. Characteristics of Representative North Dakota Farms, 2014 
 Size Profit 
 Large Medium Small High Average Low 
Number of Farms 172 173 172 172 173 172
Total Cropland (ac) 4,074 1,505 386 2,934 1,493 2,355
Spring Wheat(ac)t 1,115 317 66 553 263 533
Durum Wheat (ac) 51 11 0 21 23 31
Barley (ac) 151 39 4 148 34 51
Corn (ac) 604 192 46 338 137 434
Sunflower (ac) 181 53 8 87 40 90
Soybean (ac) 1,056 434 117 515 220 581
Preventive Plant (ac) 238 64 9 138 72 96

 
Figure 3 shows the historical average farm expense and profit for farms in the North 

Dakota Farm and Ranch Management Program located in the NC, SC, and West regions of the 
state during the past 10 years, excluding the RRV.  All net farm incomes and expenses are stated 
using the accrual method of accounting. All changes in inventories and account receivables and 
payables are included in the calculations. In 1994, the farms averaged $171,713 gross income 
with a profit of $46,289.  In 2011, the farms averaged $715,874 gross return with a profit of 
$260,485. In 2013, average gross returns were $823,861 and net farm income decreased to 
$146,805. In 1994, the farms generated $1.37 gross output for every $1 in inputs; by 2006, that 
had fallen to $1.22 gross output for every $1 in inputs. In 2009, that ratio was 1.18 and in 2010 
that ratio was 1.62.  In 2012 the ratio is 1.34 and in 2013 that ratio was 1.22.   

 
Figure 4 shows the average crop acres of the farms.  In 1994, the average size was 1,262 

acres.  In 2013, the average size was 1,851 acres.  This is an increase of 50% over the 14-year 
period.  Net return per acre fell from $36.67 per acre in 1994 to $33.20 per acre in 2005 before 
increasing to $88.97 in 2007 and then falling to $45.83 in 2009 before increasing to $101.24 in 
2012. Per acre returns in 2014 were $39.72.  Operating expenses have increased 348% since 
1994 and 87% since 2005. 

 
 
 
 



5 
 

 
Figure 3. Average Expense and Profit for Farms Excluding the  
Red River Valley in the North Dakota Farm and Ranch Business  
Management Program 
 
 

 
 
Figure 4. Average Cropland Acres for Farms in the North Dakota  
Farm and Ranch Business Management Program 
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Figure 5. Distribution of Per Acre Gross Returns in Cropland in 2014 
 
 
Figure 5 shows the distribution of per acre gross returns (accrual) for all farms within the 

Farm and Ranch Business Management program for 2014. The majority of the returns are $210 
to $370 per acre. Many of the farms in the lower distribution are farms in the West region where 
livestock is the major enterprise and farms in the upper distribution are RRV farms with 
sugarbeets. The average gross return for 2014 is $388 per acre, a decrease of 9% from 2013.    

 
Table 2 shows the average per acre gross cash returns to cropland and net farm income 

for 2000 to 2014. Per acre gross returns increased from $147 in 2000 to $226 in 2006 while net 
farm income stayed in the $47,000-$75,000 range for those years. In 2007, net farm income 
increased to about $163,900 because of higher commodity prices. There are numerous factors 
involved in net farm income other than crop returns. Returns to livestock are a major factor in the 
western portion of the state along with proceeds from crop insurance. Expenses have also 
increased substantially during the past several years which put downward pressure on net farm 
income, however expenses decreased in 2009 and 2010. In 2011 gross returns increased 32% 
above 2010 levels and increased an additional 17% above 2011 in 2012. Net farm income fell in 
2013 to $136,123 and continued to fall in 2014 to $75,117. 
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Table 2. Average Per Acre Gross Cash Returns and Net Farm Income For Farms 
in the North Dakota Farm and Ranch Business Management Program 

 Per Acre Gross Returns Net Farm Income 

 Dollars per acre Dollars 

2000 147 47,900 

2001 158 54,800 

2002 145 51,600 

2003 168 58,200 

2004 178 74,900 

2005 220 57,500 

2006 226 68,200 

2007  292 163,900 

2008 321 131,400 

2009 298 126,500 

2010 311 220,600 

2011 388 205,500 

2012 403 364,798 

2013 428 136,123 

2014 388 75,117 
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Figure 6. A Weighted Average North Dakota Commodity Price Index and An 
Expense Index 
 
A commodity price index and an expense index were created to show the relationship between 
recent commodity price changes and North Dakota farm expense. The commodity index is the 
weighted average of crop production, wheat, corn and soybeans times average prices received by 
farmers normalized to 2006=100. The expense index is the total per acre expense from the 
representative farms normalized to 2006=100. Figure 6 shows that between 2006 and 2009 farm 
expense and commodity price indices are the same, indicating that prices and expenses moved in 
the same scale. Beginning in 2010 through 2012, commodity price index was higher than the 
expense index and the trend was reversed during the 2013 - 2014 period. When the commodity 
price index increases faster than the expense index the level of net farm income increases and 
when the expense index increases faster than the commodity price index, the level of net farm 
income decreases. 
 

Structure of the Representative Farm Model 
 

The model consists of four components:  net farm income, debt-to-asset ratio, land price, 
and cash rent.  This section discusses the definition of each component and the formulas used to 
calculate them. 
 
Net Farm Income 
 

Net farm income is calculated by subtracting total crop and livestock expenses from total 
farm income.  Crop and livestock expenses consist of direct costs that include seed, fertilizer, 
fuel, repairs, feed, supplies, feeder livestock purchases, and hired labor; and indirect costs that 
include machinery depreciation, overhead such as insurance and licenses, land taxes, and land 
rent or interest on real estate debt.  Total farm income is the sum of cash receipts from crop and 
livestock enterprises, government payments, CRP payments, custom work, patronage dividends, 
insurance income, and miscellaneous income.  Net farm income is calculated as 
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(1) 

 
where 
 Yj      =  yield per acre for crop j, 
 Pj       =  price of crop j, 
 Aj      =  planted acres of crop j, 
 Ph      =  price of livestock h, 
 Lh      =  number of livestock h sold, 
 Sj       =  government subsidies for crop j per acre, 
 Io       =  other farm income, 
 EXC

j  =  total expenses in producing crop j, 
 EXL

h  =  total expenses in producing livestock h. 

 Inventory changes, accounts receivable, accounts payable, and prepaid expenses and 
supplies are assumed to be constant from year to year because this analysis is based on a single 
crop year.  Cash receipts are based on predicted cash prices and yields in North Dakota.  Cash 
prices received by farmers are based on national price projection made by USDA, adjusted to 
North Dakota.  The adjustments are estimated from North Dakota price equations which are 
calculated on the basis of the historical relationships between North Dakota prices and U.S. 
export prices of the commodities.  Annual data from 1974 to 2014 
 are used to estimate price equations.  The price equations were used to estimate cash prices 
received by North Dakota farmers for the 2015-2024 period.  USDA prices are used as 
exogenous variables in the price estimates. 
 
 Regional North Dakota yield trend equations were estimated from historical yield data 
reported by the North Dakota Agricultural Statistics Service from 1974 to 2014.  The estimated 
equations were used to forecast crop yield trends for future years.  A dummy variable was used 
to compensate for two drought years: 1980 and 1988. 
 
Debt-to-asset Ratio 
 
 The debt-to-asset ratio is calculated by dividing total outstanding farm debt by total farm 
assets. Total debt includes debt on land, intermediate debt, and short-term debt. Total assets 
include price of farmland times acres of farmland owned and the depreciated value of farm 
equipment and supplies, livestock, and liquid assets. Annual payments that are made by 
producers equal depreciation to maintain the current value of machinery. The value of farm 
equipment, supplies, and livestock is assumed to be constant over the forecast period. 
 
Cropland Prices and Cash Rent 
 
 Land prices for representative farms are estimated on the basis of the implicit discount 
rate the farms have previously used and the expected return on land.  Therefore, land prices are 
defined as the amount that farms can afford to pay for farmland.  They are not prevailing market 
prices.  Financial data from average representative farms for each region are used to calculate a 
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dollar return to land.  To do this, all production expenses for the crops, including depreciation, 
land taxes, a labor charge for unpaid family labor, net return from a livestock enterprise, and a 
management fee equivalent to that charged by bank trust departments for management of share-
rented farms, are subtracted from gross farm income.  To the remaining balance, interest on real 
estate debt is added back because the return to land is not affected by ownership of the land.  
This figure is used as the return allocated to cropland. 
 
 The average return allocated to each acre of cropland per year is divided by the average 
cropland price to determine the long-run capitalization rate used by farmers based on the last five 
years, as follows: 
 

ܴ௚ ൌ
௚ܯ

௚ܮܲ
 (2) 

 
  
where 
 Rg   = long-run capitalization rate in region g, 
 Mg  = average net return allocated to cropland in region g, 
 PLg  = average observed price of cropland in region g. 
 
 For the forecast years, this capitalization rate is applied to the estimated average income 
per acre allocated to cropland to determine cropland value for land utilized to produce wheat, 
corn, soybeans, barley, and sunflowers.  The average net return is an n-year weighted moving 
average of annual per acre income.  Calculation of cropland prices is summarized as 
 

௚௧ܮܲ ൌ
1
ܴ௚

෍ ௧ܹ

௧

௧ୀ௧ି௡

௧௚ܯ ൅ ௥ܶ 

 

(3) 

 
where 
 PLgt  =  cropland price in region g in time t, 

Wt     =   weighting factor for year t, 
 Mtg   = net return allocated to cropland in region g and year t, 
 Tr       =  trend.  
 
 The price of cropland calculated in Equation 3 can be defined as the amount farmers are 
willing to pay for the cropland to produce wheat, barley, corn, soybeans, and sunflowers.    
 
Cash Rent 
 
 Cash rent for cropland is calculated by multiplying a k-year moving average of the 
estimated price of cropland by the long-run capitalization rate, plus taxes on land.  Calculation of 
cash rent is summarized by 
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௚௧ܴܥ ൌ ෍ ௚௧ܮܲ

௧

௧ୀ௧ି௞

ܴ௚ ൅ ܶܺ௧ (4) 

 
 CRgt  =  cropland cash rent in region g in time t, 
 PLgt  =   estimated price of cropland in region g and year t, 
 TXt   =   taxes on land in time t, 
 Rg   =     long-run capitalization rate in region g. 
 
The cash rent is defined as the amount farmers are willing to pay for the rented cropland to 
produce wheat, barley, corn, soybeans, and sunflowers. 
            
 

Data Used for the Representative Farm 
 
 The commodity prices for crops are obtained from the USDA Long-term Projections and 
ND Global Wheat Policy simulation models.  The national average farm prices are converted to 
the prices received by North Dakota representative farms by regressing the average farm price of 
each crop produced in North Dakota against the national average farm price of the same crop.  
The price equation used for this study is specified in a dynamic framework on the basis of 
Nerlove’s partial adjustment hypothesis, as follows: 
 

Pit = a0  + a1 Pt + a2 Pit-1 + eit (5) 

 
where Pit  =   average farm price of a crop in region i in time t, 
 Pt   =   national average farm price of a crop in time t. 
 
 The price equation is estimated for each crop produced in North Dakota using the time 
series data from 1975 to 2013.  The estimated equations are used to predict average prices 
received by farmers in each region from the national average prices found in the USDA and ND 
simulation models.  Table 3 shows the projected North Dakota prices based on USDA’s 
estimates. USDA estimates that crop prices will fall to the upper $5.00 range for wheat and upper 
$3.00 range for corn.  
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Table 3. North Dakota Baseline Price Estimates                                                              
 Spring 

Wheat 
Durum 
Wheat 

Malting 
Barley Sunflower Soybeans Corn Canola 

 ------------$/bu-------------------- -$/cwt-  -------$/bu-------  -$/cwt-  
2014 6.14 6.95 5.47 20.46 10.69 3.65 19.96 
2015 5.90 6.98 5.27 20.67 10.87 3.58 20.03 
2016 5.77 6.87 5.31 20.74 10.91 3.62 20.10 
2017 5.81 6.90 5.31 21.08 11.11 3.62 20.43 
2018 5.82 6.91 5.31 21.48 11.35 3.62 20.83 
2019 5.82 6.91 5.33 21.61 11.43 3.64 20.97 
2020 5.82 6.91 5.33 21.74 11.51 3.64 21.10 
2021 5.82 6.91 5.35 21.81 11.55 3.65 21.17 
2022 5.84 6.93 5.37 21.88 11.59 3.67 21.24 
2023 5.84 6.93 5.39 21.95 11.63 3.69 21.30 
2024 5.84 6.93 5.42 22.08 11.71 3.71 21.44 
2025 5.84 6.93 5.42 22.08 11.71 3.71 21.44 
        

 
 

 
Figure 7. North Dakota Estimated Wheat Yields Used in the 
Representative Farm Model 
 
 Crop yields in each region also are predicted using the estimated yield equations for crops 
produced in each region.  The yield equation for each crop in each region is specified in the same 
dynamic framework as that in the price equation, as follows: 
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where yit represents yield of a crop in region i in time t, and eit is a random error term.  A dummy 
variable (D) was used to compensate for two drought years: 1980 and 1988.  The trend variable 
is included to capture changes in production technology. 

 
 This equation is estimated for each crop in each region using time series data from 1974 
to 2014.  The estimated equations are used to predict crop yields in each region.  Figure 7 shows 
the estimated spring and durum wheat yields. The yields show a slight upward trend throughout 
the forecast period.  The NC and West regions experienced record or near record wheat crop in 
2014.  Figure 7 shows the estimated yields for corn and soybeans. The RRV and NC regions had 
lower than average corn crop in 2014 and the NC region had a lower than average soybean crop 
in 2014. Corn and soybean yields are also expected to increase over the forecast period.  

 

   
  Corn 
 

 
Soybeans 
 
Figure 8. North Dakota Estimated Row-crop Yields Used in the 
 Representative Farm Model 
 

 Crop mix changes over time as a function of prices of the crops produced in each region.  
A dynamic acreage equation for each crop is specified on the basis of Nerlove’s partial 
adjustment hypothesis, as follows: 
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௝௜௧ܣ ൌ ௢ܥ	 ൅	෍ܥ௝

௡

௝ୀଵ

	 ௝ܲ௜௧ ൅ ௝௜௧ିଵܣ	௡ାଵܥ ൅ ௡ାଶܥ ௝௧ܩ ൅ ௝݁௜௧ (7) 

 
where Ajit  =   the total acres of the jth crop in region i in time t,    
 Pjit =   the price of the jth crop in region i in time t, 
 Gjt  =   government policy variables applied to the jth crop in time t,  
 ejit   =   a random error term 
            C     =      regression coefficient. 
   
 
 The equations are estimated using time series data from 1976 to 2014.  The estimated 
equations are used to predict the total acres of each crop produced in each region.  The predicted 
prices from Equation 5 are used in the acreage equations.  The jth crop share in region i in time t 
is then calculated as follows: 
 

௝ܵ௜௧ ൌ ∑/௝௜௧ܣ ௝௜௧ܣ
௜
௝ୀଵ                                                                                                                      (8) 

 
where Sjit is an acreage share of the jth crop in region i in time t. 
 
The estimated share of a crop is applied to calculate the total acres of the crop produced 

in the region by multiplying the total acres in the region by the share. 
 
 Other data needed for the model are obtained from the North Dakota Farm and Ranch 
Business Management Association.   
 
 Farm size has been increasing about 2% per year.  The size increase has been similar for 
all profit and size categories of farms. However that increase has stopped during the past 5 years.  
During the forecast period, the representative farms are allowed to increase 1% in size per year.  
With the increased size, expenses are allowed to increase about 1% above the expected rate of 
inflation to account for the additional acreage. Expenses have increased substantially in recent 
years. Since 2006, production expenses increased 109% during the previous 7 years which is a 
11% average increase per year. Expenses are assumed to return to 3% per year increases between 
2014 and 2024.  
 
 In the previous reports, livestock income was assumed to remain constant throughout the 
forecast period.  The model was adapted to allow returns from livestock to follow USDA’s 
projections for cow-calf prices in the future. USDA projects the cattle market will remain strong 
through 2024.   

 
 All risk federal crop insurance is assumed to be carried by all representative farms at the 
80% level. Each representative farm is also assumed to be enrolled in the Agriculatural Risk 
Coverage option of the 2014 farm bill. 
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Agricultural Outlook for the Representative Farms, 2015-2024 
 
 The North Dakota Representative Farm Model was used to estimate net farm income, 
debt-to-asset ratios, land prices, and rental rates for 2015-2024. Additional assumptions in this 
study are:  
 
 1. Net farm income from the production of other crops, including potatoes and dry 

beans, remains constant during the period. 
 
 2. The farm equipment stock remains constant, indicating that depreciation allowances 

are invested back into farm equipment.   
 
 3. Inventory changes, accounts receivable, accounts payable, and prepaid expenses and 

supplies are constant from year to year. 
 

 4. The U.S. farm program and macroeconomic policies remain the same during the 
forecasting period. 

 
 5. Weather conditions and other factors affecting production practices are normal. 
 
 6.  Family living expense is taken out of net farm income. 

 
Net Income for North Dakota Representative Farms 

 
Table 4 presents net farm income for farms by size and profitability.  Average net income 

for North Dakota representative farms varies, depending upon the size of farm and its 
profitability.  The net income for the large-size farm is expected to fall to $113 thousand in 2017 
before increasing slowly to $123 thousand in 2024 (Figure 8).  Net farm income, for the 
medium-size farm, decreases from $72 thousand in 2015 to $64 thousand in 2017 before 
increasing slowly to $72 thousand in 2024.  Net farm income for the small-size farm was $55 
thousand for 2014 and will decrease to $51 thousand in 2024. The reason for the high income for 
the small size farm is that the category is based on cropland acres and many of the small size 
farms were livestock farms with few cropland acres. The decrease in net farm income is due 
mainly to level commodity prices and increases in farm expenses.  State average net farm income 
over the 10-year period is $119 thousand for the large-size farm, $68 thousand for the medium-
size farm, and $48 thousand for the small-size farm. This implies that most large and medium 
size farms in North Dakota will have enough income under the current farm bill and international 
price conditions, although the small-size farm may need off-farm income to supplement family 
living. 
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Table 4. State Average Net Farm Income for Different Size and Profit Representative Farms
 Size Profit 
 Large Medium Small High Average Low

 -----------------------------------------------dollars--------------------------------------------
2014 121,903 61,024 55,404 365,564 72,274 -87,438
2015   128,426 71,569 51,802 337,344 76,152 -97,010
2016 118,983 67,592 47,587        322,430 72,486 -101,337
2017 112,835 63,937 44,824 311,840 69,991 -102,073
2018 113,482 64,728 45,573 299,911 68,338 -99,520
2019 115,207 65,788 46,250 290,010 66,261 -97,679
2020 117,020 66,909 47,105 285,504 64,572 -98,611
2021 118,675 68,050 48,146 282,564 63,598 -96,428
2022 120,318 69,422 49,402 279,396 63,810 -98,503
2023 122,257 70,832 50,153 277,975 63,835 -99,315
2024 123,243 72,364 51,202 276,112 63,724 -97,994

 
 Future crop production in the United States and around the world is predicted to be 
consistent with annual trend line increases, while demand is predicted to increase slowly.    
 

Net farm income for the high-profit farm was $366 thousand for 2014 and is expected to 
decrease to $276 thousand in 2024 (Figure 9).  Net farm income for the average-profit farm was 
$72 thousand in 2014 and is projected to fall to $64 thousand in 2024.  The low-profit farm had a 
net farm income of -$87 thousand in 2014 and will slowly decrease to -$98 thousand by 2024.  
The low-profit farm may not have the financial resiliency to survive without outside income.  
State average net farm income over the 2015-2024 period is $296 thousand for the high-profit 
farm, $67 thousand for the average-profit farm, and -$99 thousand for the low-profit farm. 

 
 

 
 
Figure 9. Net Farm Income for Size and Profit North Dakota  
Representative Farms 
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Figure 10. Number of Farms in Each Income Category, 2014 
 
 

 Figure 10 shows the distribution at each income level for the average profit farms in the 
North Dakota Farm and Ranch Business Management Education.  The most frequent net farm 
income category is in the $15 thousand to $80 thousand range with a long tail extending out to 
over $600 thousand. Last year the distribution was centered around $130 thousand with the 
majority of producers between $25 thousand and $200 thousand range.  
 

Risk Simulation 
 
 A range of net farm incomes are estimated under risk as future yields and prices are 
unknown. The amount of risk is based on the standard deviation and means of each unknown 
yield and price. The variation in price was assumed to follow a lognormal distribution and the 
variation in yield was assumed to follow a truncated normal distribution.  Most commodity 
prices follow a lognormal distribution.  The yields are truncated at zero because of the large 
standard deviation. Yields of some crops under @RISK will fall below zero, which is unrealistic. 
The yields of the various crops are correlated with each other based on historical patterns. The 
correlations between different small grains are typically greater than correlations between small 
grains and row crops, likewise, the correlations between different row crops are greater than 
correlations between row crops and small grains. Typical correlations between spring wheat, 
durum wheat and barley are between 0.85 and 0.95 within a region and 0.71 and 0.88 between 
regions. The correlation between row crops, corn, soybeans, sunflowers and canola is between 
0.75 to 0.83 within a region and 0.60 and 0.79 between regions. The correlation between small 
grains and row crops is small and assumed to be zero. It was determined that there was very little 
correlation between North Dakota yields and national prices, except for sunflowers, canola and 
durum wheat.  The model is iterated 3000 times which allows output distributions to converge 
within acceptable criteria. The mean yields are allowed to increase throughout the time period 
and standard deviations are assumed to remain constant. 
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 Table 5 shows the forecasted net farm income, standard deviation, maximum and 
minimum level, and the 90% confidence interval for the average profit representative farms.  The 
standard deviations, an indication of variation, are large for the state, averaging 57% of net farm 
income in 2015 and almost 103% of average incomes in 2024. The large standard deviation 
makes long range planning difficult as future incomes are expected to have large fluctuations. 
 
 The 90% confidence interval means that the mean or average net farm income will be 
between the lower and upper bounds at 90% of the time (90 times out of 100).  The extreme 
width of the confidence interval indicates that net farm income within the state is subject to wide 
variation and is very difficult to predict. 
 
 
Table 5. Results of the Simulation for the Average Profit Representative Farm Model, Net 
Farm Income   

  Mean Std Deviation Maximum Minimum
90% Confidence 

Interval 
 -----------------------------------------dollars------------------------------------------- 
      
2015 76,152 43,029 393,672 26,908 30,759 to 161,824 
      
2020 64,572 58,677 389,028 -2,942 1,964 to 181,712 
      
2024 63,724 65,453 459,812 -10,749 -10,194 to 187,973 
 

 
Debt-to-asset Ratios for North Dakota Representative Farms 

 
 Debt-to-asset ratios for all representative farms except for the high profit should increase 
throughout the forecast period (Table 6 and Figures 11-12). The debt-to asset ratio is total debts, 
long, intermediate and short term, divided by total assets. The debt-to-asset ratio is one of the 
financial measures used to estimate the financial health of a business. The debt-to-asset ratio for 
the large size farm in 2015 is projected to be 0.358 and slowly increases to 0.381 by 2024. This 
indicates a slight decrease in financial health. The medium size farm debt-to-asset ratio is 0.380 
in 2015 and increases slowly to 0.402 by 2024. The small farm’s debt-to-asset increases from 
0.506 in 2015 to 0.515 in 2024. The debt-to-asset ratio decreases from 0.320 in 2015 to 0.281 in 
2024 for the high profit farms and increases from 0.404 in 2015 to 0.418 in 2024 for the average 
profit farm. The debt-to-asset ratio for the low profit farm increases from 0.507 in 2015 to 0.580 
in 2024.  The low income levels for both the small size and the low profit farms require income 
from outside sources for the family to continue farming. In 2014, low profit farms averaged over 
$39,000 in off farm income and small size farms averaged nearly $45,000.  
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Table 6. State Average Debt-to-asset Ratios for Different Size and Profit Representative 
Farms 
                                                  Size                                                         Profit 
 Large Medium Small High Average Low 
2014 0.363 0.384 0.508 0.325 0.408 0.500 
2015 0.358 0.380 0.506 0.320 0.404 0.507 
2016 0.356 0.376 0.505 0.316 0.402 0.514 
2017 0.354 0.374 0.504 0.309 0.401 0.523 
2018 0.357 0.377 0.505 0.305 0.402 0.530 
2019 0.361 0.381 0.506 0.300 0.404 0.537 
2020 0.365 0.385 0.507 0.297 0.406 0.545 
2021 0.369 0.389 0.508 0.293 0.408 0.554 
2022 0.373 0.393 0.509 0.289 0.411 0.556 
2023 0.377 0.397 0.510 0.285 0.415 0.573 
2024 0.381 0.402 0.511 0.281 0.418 0.580 
Average 0.367 0.387 0.507 0.297 0.408 0.547 

 

 
Figure 11. Debt-to-asset Ratio for North Dakota Representative 
Farms by Profit Category 
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Figure 12. Debt-to-asset Ratio for North Dakota Representative 
Farms by Size Category 
 

Farm Land Value and Cash Rents 
 
 Table 7 presents land values for representative farms in North Dakota.  Land values have 
increased substantially in recent years. The weighted average cropland value in North Dakota 
was $490 per acre in 2004 increasing to $842 per acre in 2007 and increased further to $985 per 
acre in 2008. Cropland values were $1,028 in 2009, $1,169 in 2010, $1,414 in 2011 and 
increased to $2,124 in 2013. Cropland values did not change very much between 2012 and 2014. 
The estimates are released in early spring each year. Cropland values depend on return-to-land. 
Land values in the RRV are expected to increase from $3,095 per acre in 2014 to $3,237 per acre 
in 2024 (Figure 12).  Land values in the other regions are also expected to increase but slower 
than they have in the past. Most yearly increases are less than 1%. For example, land in the NC 
region is estimated to increase about 5% from a value of $1,758 per acre in 2014 to $1,848 per 
acre in 2024.  Land in the SC region is expected to increase in value about 7% from $2,324 in 
2014 to $2,496 in 2024. Land in the West is expected to increase about 3% between 2015 and 
2024. Cash rents follow land prices which increases operating expenses. 
 
 Cash rents for the average-profit farms will increase slightly faster than land values 
because cast rents have fallen behind land values during the past 5 or 6 years (Table 8).  Rents 
typically lag land values when values rise and then lag when land values go down. Cash rents 
also differ between regions; the highest are in the RRV, and the lowest are in the West (Figure 
13).   
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Table 7. North Dakota Land Prices for Average-Profit Representative Farms 
 RRV NC SC West State 

                          --------------------------------$/acre------------------------------- 
2014 3,095 1,758 2,324 1,308 2,121 
2015 3,109 1,769 2,343 1,315 2,134 
2016 3,123 1,780 2,362 1,321 2,147 
2017 3,138 1,790 2,380 1,326 2,158 
2018 3,153 1,797 2,398 1,330 2,170 
2019 3,168 1,806 2,415 1,334 2,181 
2020 3,183 1,815 2,432 1,338 2,192 
2021 3,197 1,823 2,449 1,341 2,203 
2022 3,211 1,830 2,465 1,345 2,213 
2023 3,224 1,836 2,480 1,349 2,222 
2024 3,237 1,843 2,496 1,353 2,232 
2015-24 ave 3,707 1,813 2,430 1,337 2,190 

 
 

 
Figure 13. Average Value of Cropland for North Dakota Average- 
Profit Representative Farms 
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Table 8. North Dakota Cash Rent for Average-Profit Representative Farms
 RRV NC SC West State 

                                 -------------------------$/acre----------------------------- 
2014     93.79 60.62 72.63 45.10 68.03 
2015 94.21 61.01 73.23 45.34 68.45 
2016 94.65 61.37 73.82 45.55 68.85 
2017 95.09 61.72 74.39 45.72 69.23 
2018 95.54 61.98 74.94 45.86 69.58 
2019 95.99 62.29 75.48 45.99 69.94 
2020 96.45 62.59 76.00 46.12 70.29 
2021 96.87 62.88 76.52 46.26 70.63 
2022 97.30 63.10 77.02 46.39 70.95 
2023 97.69 63.32 77.51 46.52 71.26 
2024 98.08 63.54 77.99 46.67 71.57 
2015-2024 ave 96.39 62.50 75.94 46.11 70.24 
 
 
 

 
 
Figure 14. Average Cash Rent of Cropland for North Dakota 
Average-Profit Representative Farms 
 

CONCLUDING REMARKS 
 
 Net farm income in 2024 is predicted to be lower than in 2014 for most farms.  Net farm 
income for the average profit farm was $72 thousand in 2014 and is predicted to be $64 thousand 
in 2024, and net farm income for the high profit farm was $366 thousand in 2014 and is 
projected to decrease to $276 thousand in 2024.  The decreases in net farm income for the 2014-
2024 period is due mainly to expected increases in production expenses and insignificant 
changes in commodity prices. Production expenses increased 351% since 1994 and 186% since 
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2005, however they fell 16% in 2010 but increased 28% in 2011, 22% in 2012 and 17% in 2013.  
Farm expenses decreased 5% in 2014. It was assumed that the expenses for 2015 will increase 
3% above 2014 levels and continue increasing at the 3% level. Crop production in the United 
States and around the world is assumed to be normal with annual trend-line increases.  
 
 Most commodity prices fell between 14% and 18% between 2012 and 2013 and fell 
between 13% and 30% in 2014. Future projected prices are expected to continue to fall for the 
next 3 to 4 years before leveling out late in the forecast period. 
 
 Debt-to-asset ratios are predicted to increase slowly, except for the high profit farms, 
throughout the forecast period.   
 
 Land values are predicted to increase slowly during the forecast period because they are 
based on return to land. Projected land values would increase between 3% and 5% for the 
projection period. Historically, recent North Dakota land prices have increased from $490 per 
acre in 2004 to $2,121 per acre in 2014. Cash rent levels follow patterns similar to land values. 
Land values are calculated from returns to land and even with the lower returns to land, they are 
positive and those positive values increases land values very slowly. Since the model inception 
in 1996, forecasted land values have never decreased. 
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