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KEY FACTORS FOR PROFITABILITY: Yields, market prices, and production costs are key to the 
profitability of winter camelina (WC) production systems. In a relay-cropping system with soybean, 
camelina yield and value and the ‘yield drag’ on the subsequent soybean crop are particularly important. 
WC has yet to undergo true price discovery, and yield drag is contingent on WC genetics and the relay 
system’s agronomic performance. 

PRICE BENCHMARK: Early research targets canola as a commodity benchmark price for camelina. Due 
to WC’s oil profile and other benefits, flax may be a better price target.

OBSERVED PRICES: Recent contracts for spring camelina range from $0.19-$0.31/lb, or $9.12-14.88/
bu. By comparison, soybean is (as of February, 2022) at a relatively historic high of $15.83/bu or $0.26/
lb, and the 10-year average soybean price is $10.83/bu or $0.18/lb. A true price discovery process 
is required to determine whether WC will see a premium relative to spring camelina for its additional 
environmental benefits.

PROJECTED PROFITABILITY: At reasonable WC yields (1000 lbs/ac) and price ($0.25/lb), as well as 
soybean yield drag (15%) and gross revenue ($499/ac), WC could add an additional $40 net revenue 
per acre for growers. This could be a valuable contribution to Upper Midwestern farm profitability, which 
over the medium-term have hovered just above break-even for corn-soybean growers. Profitability of 
WC production systems could be significantly higher or lower for growers, depending on several factors.

SOYBEAN YIELD DRAG IS FALLING, WC GENETICS AND AGRONOMIC KNOWLEDGE IMPROVING: 
Researchers are demonstrating yield drag of 10% or less may be possible, as early-maturing lines of 
WC have been identified by UMN and agronomic knowledge is improving, such as optimum soybean 
cultivar selection.

BOTTOM LINE: Under reasonable assumptions, WC in a relay-cropping system with soybean can 
realistically boost grower profitability and total farm output while delivering all the benefits of a full winter 
annual cover crop. 
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Introduction
This short resource provides initial insights into the pre-commercial and early commercial 
economics of winter camelina for growers and immediate farm-gate buyers. Understanding the 
on-farm economics of this crop is one of many important pieces of UMN Forever Green’s efforts 
to develop winter camelina as a “cash cover crop” to fit into and enhance current cropping 
systems in the Upper Midwest, providing a market-driven pathway to cover crop adoption 
and all the associated soil, water, biodiversity, and climate benefits, along with new economic 
opportunities for growers, rural communities, and industry. This brief is part of a pilot project 
supported by the MBOLD coalition to pilot the winter camelina-soybean relay-cropping system 
as well as advance associated product, supply chain, and market development needs for “cash 
cover crops.”

Additional resources to follow this analysis could include similar insights into the economics of 
camelina processing, oil, and meal, but this initial resource stops at the farmgate. Peer-reviewed 
academic literature, agriculture utilization efforts, and observed early market activity inform the 
analysis. Numerous questions remain about how the economics of winter camelina will unfold in 
the market, as the crop has yet to undergo a true price discovery process for seed, oil, meal, and 
value-added products. Policy and regulatory considerations, such as low-carbon fuels markets, 
as well as emerging ecosystem service markets could impact profitability but are not considered 
here. However, these initial insights can guide market actors’ consideration as the Upper 
Midwestern US supply and market for winter camelina takes shape.

Brief literature and resource review
Agronomic research from the last 10 years lays a foundation of our understanding of winter 
camelina economics. A 2014 study found a breakeven price for winter camelina seed of $0.22/
lb to $0.29 per lb.1 Li et al. (2021) report negotiated conventional camelina seed price of $0.25/lb 
to $0.49/lb during 2020 from Albert Lea Seed, Albert Lea, MN.2 Since then, further reductions in 
inputs (i.e. fertilizer) have been observed which may further moderate production costs. However, 
high input prices for the foreseeable future may offset savings in the near-term.

This same early research found consistent camelina yields of 1,000-1,150 lbs/acre.3 Researchers 
in the Upper Midwest developing the winter camelina relay-cropping system have observed 
camelina yields as high as 1,900 lbs/ac. Recent crop enterprise budgets for winter camelina using 
publicly-available labor and capital costs from FINBIN per acre identify non-land production costs 
of $135 for winter camelina and $380 for the full system of camelina relay-cropped with soy.4 In a 
relay-cropping system, land is considered a “sunk cost” in the summer annual or, in other words, 
a cost that is already carried by the preceding and following corn, soy, wheat, or other summer 
annual crops.

1 Gesch RW, Archer DW, Berti MT, Dual cropping winter camelina with soybean in the Northern Corn Belt,  
2014, Agronomy Journal (106, 5), 2014, 1735-1745.
2 Li YZ, Lazarus WF, Reese C, Hilbrands AM, Cox RB, Forcella F, Gesch RW, Johnston LJ, Integrating 
Camelina Into Organic Pig Production—Impact on Growth Performance of Pigs, Costs, and Returns, 
Frontiers in Sustainable Food Systems (5), 2021.
3 Ibid.
4 Minnesota Department of Agriculture, Board of Water and Soil Resources, Working Lands Resources, 
available at: http://bwsr.state.mn.us/planning/WLWRP/wlwrp.html, accessed February, 2022. 



Comparative products: Early benchmark of canola, flax 
more appropriate as baseline
Numerous agronomy studies and techno-economic analyses have used canola as a benchmark 
for camelina pricing, as canola is another brassica oilseed grown widely in a similar geographic 
region across the Northern US and Canada. However, camelina’s oil profile high in omega-3 and 
6 polyunsaturated fatty acids and in a beneficial 2:1 balance, better reflects the oil profile of flax 
which arguably serves as a better economic comparative. Furthermore, camelina is higher in 
vitamin E than flax, which protects against oxidation and extends shelf life. Lastly, as discussed 
below, winter camelina’s ability to improve Midwestern row crop systems environmental 
performance must be considered. For these reasons there is a strong case to be made that 
camelina pricing should be benchmarked to flax rather than canola, and perhaps look a notch 
upward–especially during winter camelina’s early commercial phase.

Insights on camelina pricing from observed market activity
The national and international spring camelina market provides real-world context for the early 
commercial economics of a novel oilseed crop in a landscape of conventional alternatives. 
A globally-leading camelina business in Canada was offering 2018 contracts (prior to major 
commodity price spikes of the last two years) to producers for $11.50 CAD, or $9.08 USD5 per 
bushel of harvested seed. Assuming 48 lbs/bu, this equals $0.19/lb USD. Recent news suggests 
that this firm’s contracts may increase to $15/bu CAD ($11.84/bu USD or $0.25/lb USD) in 2022 
to maintain producer interest in the age of high commodity prices.6 These price points may be 
considered conservative in the context of high commodity prices across the board.

A leading US-based camelina feedstock producer is offering Spring camelina contracts to be 
grown in Western US in the fallow period of dryland wheat rotations for an average of $0.31/lb. 
This contract is composed of a base contract of $0.11/lb assuming a yield of 1,100 lbs/ac along 
with a $0.20/lb premium on all pounds produced. This contract is then indexed to soybean, and 
so this price will moderate if soybean prices come down from current historic highs.

Note these prices are all for spring camelina, which carry little to none of the potential for 
differentiation in the market as “cash cover crops” that reduce nutrient leaching, improve water 
quality and soil health, mitigate climate change, provide early season pollinator habitat that would 
advance industry’s significant sustainability commitments.

5 Smart Earth Camelina, “An oilseed miracle: Camelina overcomes the toughest growing conditions,” 
available at https://bit.ly/SmartEarth2018CamContracts, accessed February, 2022. 
6 AgNews, “USA - Herbicide-tolerant camelina now available,” October 25, 2021, available at https://news.
agropages.com/News/NewsDetail---40765.htm, accessed February, 2022.



The crux of winter camelina 
profitability: Soybean yield drag, 
agronomics, prices, genetics
Research suggests that a relay system can 
consistently produce more total seed and oil than 
monocropped soy - up to 50% more oil. However, 
a camelina and soybean relay-cropping system can 
result in reductions in soybean yield due to light and 
nutrient competition during the relay period. This 
reduction in soybean is generally known as “yield 
drag.” Early research on this system observed a yield 
drag up to 30% on soybeans.7 Researchers now 
believe and are demonstrating yield drag of 10% or 
less may be feasible with improving germplasm and 
agronomic best management.

Additional agronomic challenges can include 
suboptimal camelina recovery due to the combine 
height needed to prevent clipping the soybean, and 
post-camelina harvest weed emergence in soybean. 
In severe cases of yield drag such as those observed 

by Li et al. (2021) in their examination of organic camelina production for swine feed, the costs of 
soybean production may exceed revenues due to greatly reduced soybean yield, in which case 
monocropped camelina may be the best option.8 Like any agronomic system, relay-cropping 
WC and soybean has its complexities, challenges, and risks of failure, and camelina may have 
multiple potential roles in cropping systems.

In sum, the economics of the relay system are contingent on agronomic performance that 
maximizes camelina yield while minimizing soybean yield drag. Prevailing commodity prices 
inform this interplay and resulting grower profitability.

Genetic and agronomic progress is being made on WC that will make relay-cropping in the Upper 
Midwest much more feasible. For example, UMN Forever Green’s breeding program has identified 
an early-maturing, winter-hardy camelina line that matures 7-10 days earlier than currently 
available varieties, which could significantly improve the economics of winter camelina by 
reducing soybean yield drag. This line could be available for commercial production in 2-3 years. 
Similarly, recent research found that soybean cultivar selection impacts system performance. 
Specifically, the use of a late-maturing (1.7 maturity group) soybean resulted in just 12%, resulting 
in 43% more total yield and much greater land-use efficiency compared to monocropped 
soy.9 Like other new sustainable technologies (i.e. renewable energy technologies), the cost 
and subsequent uptake of winter camelina and similar crops will be contingent on continuous 
technological improvement.

7 Ott MA, Eberle CA, Thom MD, Archer DW, Forcella F, Gesch RW, Wyse DL, Economics and agronomics or relay-
cropping pennycress and camelina with soybean inn Minnesota, Agronomy Journal (111, 3), 2019, 1281-1292.
8 Li et al., 2021.
9 Mohammed YA, Gesch RW, Matthees HL, Wells SS, Maturity selection but not sowing date enhances soybean 
productivity and land use in a winter camelina–soybean relay system, Food and Energy Security, 2021.



Scenarios to explore profitability
A simple scenario demonstrates the value proposition for growers of relay-cropping camelina 
with soybean. The 10-year (2012-2021) average soybean yield for MN was 46.1 bushels per 
acre and the ten-year average soybean price was $10.83 per bushel,10 resulting in an average 
soybean gross revenue of $499.26 per acre. The profitability of winter camelina’s addition to 
the rotation is therefore contingent on its ability to not only be profitable, but also to offset any 
reduction in soybean yield. 

The tables in the Appendix present scenarios of winter camelina’s gross revenue, profitability as 
a winter crop, and impact on net profitability given varying camelina yields, prices, and soybean 
yield drag. To simplify and present the best long-run scenario, scenarios utilize the 10-year 
Minnesota average for soybean yields and prices. 

The middle scenario in Table 3 presents a reasonable near-term  in which winter camelina yields 
roughly 1,000 lbs per acre, the soybeans experience a 15% yield drag, and camelina prices fall 
around historic flax prices and recent observed winter camelina farmgate prices ($0.25/lb). In 
this middle-road reasonable scenario, winter camelina could pose to add $40 net revenue 
per acre to growers’ operations. Considering that prior to recent strong commodity prices 
average net income on corn-soy operations hovered at $9 per acre,11 adding a winter oilseed to 
Midwestern row crop annual rotations can realistically deliver additional profit along with 
the environmental benefits of a full-maturity winter annual.

Camelina’s impact on profitability could be significantly stronger with higher camelina yields, 
stronger camelina prices, and/or lower soybean yield drag. Of course, the converse is also true 
with low camelina yields and prices or higher soybean yield drag. This wide range of potential 
results for grower profitability in these brief scenarios reflect the range observed in the peer-
reviewed literature, such as Ott et al. (2019) which observed a range in net profitability of the 
winter camelina-soybean relay-cropping system of -$65 to $485 per acre.12 

Price discovery need for environmental 
benefits of winter camelina 

An important question yet to be answered is whether and how much 
winter camelina and similar climate-smart commodities will carry 
price premiums. Products differentiated by environmental and social 
impact generally carry premiums in the market, with increasing 
segments of consumers willing to pay for such products. Ultimately, 
the value of this differentiation and ecosystem service benefits 
will be negotiated in the market between growers, firms, and 
consumers. Whether these benefits will be carried by commodity 
prices, ecosystem service markets, and/or policy support remains to 
be seen, and will be similarly negotiated.

10 USDA National Agricultural Statistics Service.
11 Wilson M, Profit Projection: In 2018, grain farms will barely break even, Farm Progress, August 29, 2018, 
available at https://www.farmprogress.com/business/profit-projection-2018-grain-farms-will-barely-break-even, 
accessed in February, 2022.
12 Ott et al., 2019.



Conclusion
Winter camelina profitability at the farmgate is an interplay between camelina yields and prices, 
soybean yield drag, and soybean price. Further underlying critical factors include crop genetics 
and agronomic best management. Early research targeted canola prices as a benchmark, but 
observed market activity and a better understanding of camelina’s oil profile and benefits suggest 
prices more in the realm of flax may be warranted. Over the last five years, observed spring 
camelina contracts in the U.S. and Canada have varied from $0.19-$0.31 per lb, or $9.12-14.88 
per bushel. A series of further considerations would be needed to assess seed, oil, and meal 
costs including scale, geography, oil extraction method, product attributes and quality, and 
market channels. These topics are natural next lines of inquiry. In conclusion, the economics of 
WC in a relay-cropping system at the farmgate is nuanced and contingent on several factors, 
but all told results indicate the strong potential that an agronomically successful system of 
relay-cropping winter camelina with soybean in the Upper Midwest could boost overall grower 
profitability while delivering all the benefits of a full winter season cover crop.



APPENDIX: SCENARIOS EXPLORING WINTER CAMELINA YIELD, PRICE, 
SOYBEAN YIELD DRAG

 

Table 1: Gross revenue for winter camelina at $135/ac production costs at varying 
camelina yield and price

 

Table 2: Winter camelina net profitability at $135/ac production costs at varying 
camelina yield and price

 

Table 3: Scenarios of winter camelina impact on grower profitability at varying yields, 
prices, and soybean yield drag, assuming 10-year average MN soybean yield and price 
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