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Barley Protein Concentrate 
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Contract R-037-046 

This report was prepared by Midwest AgEnergy Group pursuant to an agreement with the 

Industrial Commission of North Dakota, which partially funded the project through the Renewable 

Energy Program.    

Midwest AgEnergy Group, or any of its subcontractors, and the Industrial Commission of 

North Dakota, or any person acting on its behalf, do not: 

(A) Make any warranty or representation, express or implied, with respect to the 

accuracy, completeness, or usefulness of the information contained in this report, or that 

the use of any information, apparatus, method, or process disclosed in this report may 

not infringe privately-owned rights; or 

(B) Assume any liabilities with respect to the use of, or for damages resulting from the 

use of, any information, apparatus, method or process disclosed in this report. 

Reference herein to any specific commercial product, process, or service by trade name, 

trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 

endorsement, recommendation, or favoring by the Industrial Commission of North Dakota.  

The views and opinions of authors expressed herein do not necessarily state or reflect those 

of the Industrial Commission of North Dakota. 
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Project Summary 

The intent of the project was to provide feasibility information regarding use of ND barley to produce a 

high value barley protein concentrate (BPC) designed for aquaculture as well as a low carbon advanced 

biofuel.  The first phase of the project was to demonstrate the feasibility of scaling up of a technology 

owned by Montana Microbial Products (MMP) and integrating it into the Dakota Spirit AgEnergy (DSA).  

Feasibility was evaluated based on: a market study on the availability of barely, market analysis of BPC 

and low carbon advanced biofuels, front end engineering and integration strategies and cost estimates, 

and an evaluation of regulatory requirements necessary to bring these products to market.   The project 

was able to be completed in a time and manner which accomplished the feasibility study objectives.  

ND has a long history of raising barley for feed and malt applications.  The recent exit of a significant 

barley buyer in the Spiritwood area leaves an opening for a replacement buyer.  Market conditions over 

the last three years suggest a protein concentration project can offer a competitive cash flow cropping 

option for barley growers and maintain feedstock costs low enough to achieve satisfactory processing 

margins. 

There is a strong demand for high protein products in commercial animal raising operations.   BPC value 

is believed to correlate to #2 fishmeal as it has unique characteristics which may allow it to serve as 

direct replacement in carnivorous fish diets.  Fishmeal has traded in the range of $750-$2000/ton since 

2008.  World demand for fish meal substitute is estimated at about 650,000 metric tons.   

Multiple integration opportunities for the BPC process into DSA’s current operation were determined. 

The primary case studied will allow existing plant to maintain current production levels and 

add/integrate the protein production facility with capacity of up to 30,200 tons BPC per year. Capital 

cost estimates provided by Fluid Quip Process Engineering (FQPT) for feasibility level design and 

integration were higher than anticipated at about $65 million for primary case. Additional design 

configurations were examined to determine opportunities to reduce construction costs and maintain 

production capacity for BPC and the existing corn ethanol plant.      

BPC in existing form has cleared regulatory requirements to be marketed in the US.  Additional 

approvals are required to market in Canada and worldwide.  The production of ethanol from barley 

meeting the definition of an advanced biofuel is likely.  Selection of a final design and refined mass 

energy balance are necessary to determine the value of carbon intensity reduction and ensure the 

biofuel will be considered advanced.    

The standards of the project feasibility study have been met.  As this was only feasibility level, further 

discovery will be required.  Areas requiring additional research or expertise identified in this project 

include the value of the BPC product in the aquaculture market and strategies for reducing capital 

expenditures.  It is our intention to continue to refine value model assumptions on fishmeal substitutes 

in the aquaculture market and further evaluate options to reduce the expected capital and operational 

costs.  These further examinations are beyond the scope of the phase 1 feasibility required for this 

project.  
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MAG Barley Origination Study for Spiritwood, ND 

The full Barley origination study performed by MAG is located in Appendix A. 

In general we believe we can secure the approximately 6.5 million bushels of barley required to feed the 

proposed project.  The recent departure of a large barley purchaser in ND will further erode demand in 

2019.  The entire volume required may not be immediately available and MAG may need to create 

acreage contracts commonly utilized by maltsters to ensure adequate production at desired economics.   

There is no futures market for barley so developing tools for managing risk exposure to the project will 

be critical.  The following bullets summarize knowledge gained while investigating opportunities for 

barley origination in the Spiritwood ND area.   

 Procuring barley supply will put MAG in completion with malting barley buyers in ND. 

 Historic abandonment of barley culture has been in response to stagnant demand from 

maltsters. As recently as ten years ago, ND barley area was over 1.5 million acres, compared to 

0.4 million acres in 2017. At full scale, the project envisions demand for production from about 

75,000 acres. There should be ample room to enter the ND barley market alongside existing 

malting demand. 

 Determining a contract price to offer growers will require MAG to bid the price that gives 

farmers a competitive cash flow with other crops, primarily spring wheat.  

 Market conditions over the last three years suggest barley for this project can offer a 

competitive cash flow cropping option for producers. 

 Higher carryover stocks of barley tend to depress the price of spot barley and widen the 

premium of malting barley over feed quality. We must monitor the ND barley supply/demand 

balance to help anticipate the spread between feed quality and malting quality barley year-over-

year.  

 Feed barley prices are correlated with corn prices in ND. This means corn futures may be a 

possible option to fix prices, or to un-fix prices of barley when necessary. 

 Due to differences in specifications for our barley (protein content), farmers may see an 

agronomic opportunity to maximize yields and lower their cost of production by contracting 

with MAG. 

 We may specify varieties and promote production practices that exclude our product from the 

market for malting barley. That will shelter our market from large price swings in malting barley 

within a crop year. 

 There is only intermittent correlation between feed grain and protein meal prices. We will need 

to segregate our risk management activities between those markets 

In summary, ND has a long history of raising barley for feed and malt applications.  Analysis of market 

conditions over the last three years suggest a protein concentration project can offer a competitive cash 

flow cropping option for barley growers and maintain feedstock costs low enough to achieve 

satisfactory processing margins at around $4.00 per bushel. 
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Front End Engineering & Design/ Integration Study: 

Fluid Quip Process Technologies (FQPT) was retained to complete a FEL1 engineering study to evaluate a 

scaled up installation of Montana Microbial Products (MMP) Barley Protein Concentrate (BPC) 

technology at Dakota Spirit (DSA) at the Spiritwood, ND location. The scope included determining 

opportunities for integration with existing plant for production of between 15,000 and 25,000 tons per 

year of BPC.  FQPT was also to ascertain equipment and design specifications resulting in a +/- 30% cost 

estimate for the project.   

 
The integration opportunity determined more BPC could be produced than originally anticipated 

without decreasing the current plant production rate. The study showed potential for barley input of 

about 18,000 bushels per day which would produce about 30,240 tons per year of BPC and just under 

13.5 million gallons of ethanol.  Integration of most utilities is possible with minimal expansion. Alcohol 

process streams from the barley and corn plants can be comingled if additional capacity is added to the 

existing plant. A Process Flow Diagram for BPC integration into DSA is available in Appendix B. 

The BPC requirements include:  
 Barley dump  

 Barley storage  

 Barley dehulling system  

 Dehulled barley storage  

 Barley hammer milling system  

 Slurry blending system  

 Liquefaction system  

 Saccharification system  

 Heat exchangers  

 Fermentation with coolers and a beer well  

 Barley CO2 Scrubber  

 Barley Propagation system  

 Barley beer column  

 Barley 1st and 2nd effect evaporator with surface condenser  

 Molecular sieves 

 Whole Stillage tank  

 Centrifuge and required conveyance to dryer  

 BPC  dryer  

 BPC product cooling system  

 BPC 5x5 RTO  

 BPC supersacker equipment and warehouse  

 BPC bulk silo 

 BPC conveyance to existing bulk weigher  

 Cooling tower cell addition with pump  
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A general arrangement map was prepared showing locations of the required process areas at DSA. It is 

shown in Appendix C.   

The FEL 1 total project cost estimate deliverable from FQPT exceeded the +/- 30% criterion specified in 

the contact.   FQPT provided a +/- 15% estimate inclusive of taxes, freight, project consumables, 

material, labor, detailed engineering, construction management, and equipment spares for the BPC 

plant.  The total project estimate was $65,234,396.   

A second round of value engineering was undertaken to discover opportunities to decrease capital 

expenditures.  This process involved reducing the input and product storage capacity as well as shrinking 

process flexibility.  Considerations also included alternatives for reduced capacity in DDE.  Access to firm 

natural gas supply could enable savings on drying equipment capital expenditures.  Total inclusive cost 

post value engineering ranged from $43.8 million to $53.8 million.  It is unlikely all cost reduction 

strategies can be concurrently implemented without negatively impacting the reliability of BPC plant 

operations.  

 

BPC Market Analysis Summary 

A comprehensive BPC Market Analysis is available in Appendix D. 

The need to feed the world’s growing human population is a much discussed and well documented 

issue.   Growing prosperity among the world’s developing economies is increasing food consumption per 

capita, in addition to the growing population numbers.  Thus the desire for meat and protein to 

accommodate the demand in the human diets will continue to increase.   

Fish are the most efficient converters of feed to protein. Salmon and catfish in aquaculture settings 

approach 1:1 Feed Conversion Ratio. Fish protein is a healthy alternative to red meat, with lower levels 

of fat, saturated fat and cholesterol. Species such as Salmon are a leading source of heart healthy omega 

3 fatty acids which help to lower low density lipid (“bad” cholesterol) levels in humans. 

 According to the United Nations Food and Agriculture Organization (FAO), the supply of wild-caught fish 

is peaking. Since the mid-1980’s fish capture has held almost steady in the world. All of the increase in 

fish food supplies since the mid-1980’s has been attributable to the rise of farmed fish-aquaculture. 

Aquaculture fish production has grown at a compounded rate of 3% per year from 1985. Farmed fish 

supplied 48% of all fish consumption in 2015, according to FAO. 

 Salmon and trout need high quality diets, which have typically contained 35-45% fish meal. Small fish 

that generally supply the fish meal market are wild-caught and now face the same overfishing threats 

the species caught for human consumption face. The peak in whole fish supply for fish meal came in 

1994 when 30 Mmt of fish were processed into meal. In 2016 that volume had declined to 15 Mmt. FAO 

estimated worldwide fish meal production in 2016 at 4.45 Mmt. As availability of fish meal has declined, 

prices have increased. The outlook for the future is for stable harvests of small pelagic fish that supply 

the fish meal market. Countries are placing quotas on the annual “trash fish” catch to shield the ocean’s 
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resources from complete depletion. With farmed fish production expected to grow nearly 14 Mmt by 

2030, the pressure on fish meal supply will be felt in higher prices. This creates an incentive to find 

alternatives to fish meal that can be substituted for fish meal in aquaculture diets. The requirements for 

substitute feeds are that they are nutritionally balanced, palatable, water stable and, of course, 

economical compared to fish meal.  

Dedicated research done by RAFOA (Research on Alternatives to fish Oil in Aquaculture at the University 

of Scotland) and PEPPA (Perspectives of Plant Protein Use in Aquaculture coordinated by the French 

National Institute for Agricultural Research) suggest that alternative protein sources may replace 20 to 

25 percentage points of fish meal in salmonid rations. The largest commercial trout farm in the US has 

done commercial trials with BPC and is convinced that it can be substituted for fish meal up to 30% of 

total diet inclusion, with minimal or no additional supplementation. 

Fishmeal has traded in the range of $750-$2000/ton since 2008.  BPC value is believed to correlate to #2 

fishmeal since, as indicated above, it may serve as direct replacement in carnivorous fish diets.  We 

estimate reasonable world demand for fish meal substitute to be about 650,000 metric tons.  Major 

domestic fish farms have indicated they are willing to pay full value of #2 fish meal for BPC. 
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Regulatory Review 

Barley Starch RFS 2 Pathway 

In order to qualify as an advance biofuel a renewable fuel must be derived from something other than 

corn starch and have lifecycle greenhouse gas emissions at least 50% less than baseline lifecycle 

greenhouse gas emissions.  EPA has evaluated a theoretical new barley dry mill facility using 100% 

natural gas for process heating and grid electricity and expected 39.1 kg CO2 per mmBtu of fuel ethanol 

produced.  This equates to about a 47% GHG reduction compared to baseline.  Thus the theoretical 

plant fell just short of qualifying for advanced biofuel production.   

The DSA corn ethanol plant purchases steam for thermal needs directly from Spiritwood Station.  

Because of this relationship the plant has no boiler or associated emissions and has been recognized by 

EPA to be more efficient than a traditional ethanol plant when pursuing its RFS corn based pathway.  For 

reference DSA Fuel Production component for the existing ethanol plant was about 29 kg CO2 per 

mmBtu of fuel ethanol produced (vs the 39.1 kg from hypothetical barley plant). 

A company called Montana Advanced Biofuels (MAB) petitioned EPA for a pathway taking barley starch 

and converting it into ethanol using dry grind technology.  EPA relied on information provided by MAB 

along with data originally published in the July 23, 2013 FR (78 FR 44075 aka the “Barley NODA) to 

perform analysis.  EPA indicated the pathway would count for D6 RINs (traditional ethanol) and could 

also generate D5 RINs (advanced ethanol) based on usage limits of natural gas and electricity per gallon 

of ethanol produced.   The pathway was approved on November 20, 2015 and called the “Advanced 

MAB Barley Process”.  The facility has not been constructed so demonstration of advanced biofuel from 

barley feedstock has not yet been demonstrated in commercial production in the US. 

According to EPA methodology, in order to qualify the MAB pathway for Advanced D5 RINs the process 

must be based on dry mill technology and use no more than 0.84kWh and less than 30,700 Btu of 

natural gas per gallon.   The fuel production assumes 2.16 gallon per 48 lb dehulled bushel on dry matter 

basis.   

Mass Energy Balance prepared by FQPT for the BPC process indicates about 27,800 Btu/gal of thermal 

energy will be required and about 2 kW/gal based on connected kW.  We can assume actual electrical 

kWh usage will be less than connected power.  Yield is assumed to be 2.07 gal per 48 pound bushel of 

Hulled barley at 13.5% moisture.   

Based on the information above it remains likely that advanced biofuel can be created from the starches 

fermented in the BPC process.  Intricacies of determining the appropriate co-product credit for BPC have 

not yet been evaluated but could also play an important role in reducing the fuel carbon Intensity.   A 

more detailed energy consumption evaluation and further definition of yield along with EPA input on 

methodology will be required to fully determine if the biofuel produced in the MMP process can be 

characterized as Advanced.   
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 Feed Requirements 

In order to commercially sell BPC as animal feed it must be recognized as a safe feed ingredient.  A feed 

ingredient is a component part or constituent or any combination/mixture added to and comprising the 

feed. Feed ingredients include grains, milling byproducts, added vitamins, minerals, fats/oils, and other 

nutritional and energy sources. Legally, under the United States Federal Food, Drug, and Cosmetic Act 

(FFDCA) any substance that is added to or is expected to become a component of animal food, either 

directly or indirectly, must be used in accordance with a food additive regulation unless it is generally 

recognized as safe for that use (GRAS). 

A Feed Ingredient must be registered with Food and Drug Administration (FDA) Center for Veterinary 

Medicine (CVM), and recognized by the Association of American Feed Control Officials (AAFCO). AAFCO 

is particularly important as for interstate commerce as it is tasked with developing and implementing 

uniform and equitable laws, regulations, standards, definitions and enforcement policies for regulating 

the manufacture, labeling, distribution and sale of animal feeds -resulting in safe, effective and useful 

feeds by promoting uniformity amongst member agencies.   

MMP completed the necessary efforts to add BPC, called Barley Distillers Protein Concentrate (BDPC) to 

the AAFCO official publication in 2014.  The current version contains BPC along with the most complete 

list of feed ingredients and their definitions.  

Federal regulations require ingredients be listed on the product label by their common or usual name. A 
common or usual name is one that accurately identifies or describes the basic nature of the ingredient. 
FDA has recognized the definitions as they appear in the Official Publication of AAFCO as the common or 
usual name for animal feed ingredients including pet food.   
 
MMP has completed the necessary label information and AAFCO registrations for BPC to be sold 
domestically.  Barley Hulls, Barley Distillers Grains with Solubles, and Barely Distillers Syrup  are also 
already included in AAFCO registration should they need to be sold independently as part of this project.   
 
Additional registrations and certifications will be necessary to gain access to International markets.  If 
the project progresses to phase 2, the project will include prioritization around registration and any 
additional feed trials required to market BPC internationally.  Canadian market access will likely be the 
initial focus as it is proximal to proposed plant location and demand that greatly surpasses domestic 
salmonid demand potential.  

Advanced & Low Carbon Fuel Market Summary 

Renewable Ethanol produced from the BPC process can potentially be considered an advanced biofuel. 

(See Regulatory Review.)  Advanced or low carbon ethanol biofuels are typically more valuable than 

traditional corn based ethanol gallons.  The premium is driven by being designated as an advanced 

biofuel under the Renewable Fuel Standard (RFS) and/or achieving lifecycle carbon intensity levels lower 

than the baseline for traditional biofuels in markets which have low carbon fuel standards such as 

California.   

The RFS sets levels of renewable fuel consumption for each year.  Target volumes were set forth by 
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Congress in the original rule through 2022.  EPA has some discretion over the prescribed targets and is 

tasked with determining the appropriate volumes after 2022.  The volume standards are nested such 

that RINs produced from more elite processes and with lower lifecycle carbon scores fulfill multiple 

requirements. Cellulosic and Biodiesel are nested within the Advanced Biofuel category.   See illustration 

below.     

           © 2011 Biotechnology Industry Organization (BIO) 

Ethanol from sugar cane is the other major source of advanced biofuel available in significant 

commercial quantities.  If ethanol produced from the BPC process is categorized as advanced biofuel by 

EPA, the value of an advanced RIN over a conventional RIN is an indicative measurement of additional 

value.  The average premium for an advanced RIN over a traditional RIN has been about $0.18 since 

2015 as shown below.  

 



10 
 

The unspecified volume of the advanced biofuel requirement will be met by the most cost effective 

option.  Historically biodiesel production has expanded beyond the mandated levels to comprise the 

majority of advanced biofuel, with brief periods of sugar cane ethanol imports from Brazil also filling this 

niche.  The cost to bring biodiesel into the market has traditionally been influenced by biodiesel 

blender’s tax credit which has been intermittently renewed by Congress.   If in subsequent years the tax 

credit is not renewed the RIN value for advanced biodiesel will likely need to increase to a 40-75 cent 

premium over conventional RINs to drive production up to mandated levels.    

The California Low Carbon Fuel Standard (LCFS) program is intended to reduce the carbon intensity of 

transportation fuel pool 20% by 2030, reduce petroleum dependency, and generally transform and 

diversify the fuel pool in California.   

Each motor fuel used in California is assigned as specific carbon intensity based on a lifecycle 

assessment.  Credits may be generated for the amount of carbon intensity reductions a renewable fuel 

provides verses the baseline fuel of gasoline blend stock (CARBOB).  Through a cap and trade program 

credit generators are can sell carbon reduction credits to other parties who may require them for 

compliance.  The price of carbon credits is capped at $200 per ton.   

EPA has two approved pathways listed for ethanol produced from barley with net emissions of 48.2 and 

52.1 kg CO2e per mmBtu.   Assuming there is strong correlation between EPA Lifecycle Analysis and the 

California LCFS pathway evaluation allows calculation of the approximate additional CI value for 

advanced BPC ethanol in California.  A summary of potential value created using the net emissions for 

barley ethanol specified by EPA and a range of California carbon credit values is depicted below.  

 

 

 

 

 

CI Value of Ethanol 48.2 52.1

Carbon Value ($/MT) $/gallon $/gallon 

50 0.127$    0.112$    

75 0.191$    0.167$    

100 0.254$    0.223$    

125 0.382$    0.279$    

150 0.383$    0.335$    

175 0.445$    0.390$    

200 0.509$    0.446$    
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Budget 

Anticipated project cost were $167,500 with NDIC grant allotment approved for 50% or up to $83,810.   

Proposed Budget: 

 

 

Actual project costs totaled S169,766.82 as of August 31, 2018.  

 

The most significant expenditure was the Feasibility Engineering Study completed by Fluid Quip.   

Summary describing the adequacy of the deliverables was provided earlier in this document and in 

appendices B and C.   

 

Project Associated Expense Total Cost NDIC’s Share

Applicant’s 

Share 

(Cash)

Applicant’s 

Share (In-

Kind)

Other Project 

Sponsor’s 

Share

FEED Study FQPT 107,500.00$          83,810.00$   23,690.00$ 

FEED Study MMP 12,000.00$            12,000.00$      

FEED DSA Engineering 2,720.00$               2,720.00$   

Barley Market Study 20,000.00$            17,000.00$ 3,000.00$         
BPC Market Study 20,400.00$            18,000.00$ 2,400.00$         

Regulatory 5,000.00$               5,000.00$   

Project Total 167,620.00$          100%

NDIC Total Request 83,810.00$            50.0%

Applicant Cash Total 66,410.00$            39.6%

Sponsor/Applicant In-kind Total 17,400.00$            10.4%

ACTUAL

Project Associated Expense Total Cost NDIC’s Share

Applicant’s 

Share 

(Cash)

Applicant’s 

Share (In-

Kind)

Other Project 

Sponsor’s 

Share

FEED Study FQPT 107,500.00$          83,810.00$   23,690.00$ 

FEED Study MMP 12,346.00$            12,346.00$      

FEED DSA Support 4,431.80$               4,431.80$   

MAG Support Cash for Market & Reg 32,689.03$            32,689.03$ -$                   

Barley Market Study 12,000.00$            -$             12,000.00$      

BPC Market Study 800.00$                  -$             800.00$            

Project Total 169,766.82$          100%

NDIC Total Request 83,810.00$            49.4%

Applicant Cash Total 60,810.82$            35.8%

Sponsor/Applicant In-kind Total 25,146.00$            14.8%
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Additional Considerations prior to Initiation of Project Phase 2  

The phase 1 project scope has been completed with feasibility level studies identifying areas of 

challenge but no fatal flaw. In the phase 1 application we indicated: upon satisfactory completion of 

objectives of phase 1 we intend to move forward with the second phase of the project which will include: 

1. Detailed barley origination program development. 

2. Detailed Engineering and Design completion.  

3. Securing key marketing partners or offtake agreements for BPC and advanced biofuel. 

4. Applying for/obtaining EPA RFS approvals and Low Carbon Market certifications 

However, based on learnings from this study we intend to perform additional analysis beyond feasibility 

level before moving on all aspects of Phase 2.      

The capital expenditures necessary for integrating BPC project into an existing asset were higher than 

anticipated.  The 30,240 ton per year plant identified as possible based on integration potential in this 

study will likely require additional debt/ financing to MAG.  Understanding financing options and 

impacts of additional debt load to MAG has become necessary before continuing to Phase 2.  

Alternatively the higher than expected capital costs may be addressed through decreasing the size and 

throughput of the plant below the volume range originally specified for this study.  We intend to work 

with FQPT on determining capital costs of a smaller scale plant.    

Internal modeling demonstrates the value for BPC in the marketplace is a critical driver to BPC viability.  

Aquaculture market expert analysis is required to fully comprehend the size, value, and intricacies of the 

fish meal substitute market and other protein feed markets.   This expertise will bolster confidence in 

the projected finical return of a BPC project.   

Dependent upon the results of the aforementioned items Phase 2 of the project may generally include: 

1. Development of detailed barley origination program with grower contract options 

2. Detailed Engineering and design completion 

3. Secure offtake agreements or key marketing partner(s) for BPC with defined and indexed prices  

4. Applying for/obtaining EPA RFS approvals and Low Carbon Market certifications 

5. Completing Registration requirements for BPC into key International Markets 

 

 

 

 

 

 



 

 

Barley Supply 

North Dakota was the perenni-

al leader in US barley produc-

tion until 2011, when ND 

slipped to 3
rd 

place in US bar-

ley production rankings. TIN 

the 2017-18 crop year, ND 

barley production totaled 25 

million bushels. Last year’s 

yield may have been adverse-

ly affected by dry weather, but 

ND’s average yield was only 4 

bushels/acre below the previ-

ous year. There has been a 

long-term decline in barley ar-

ea in ND that has been re-

sponsible for the drop in bar-

ley production. Two leading 

factors in the decline in barley 

area have been climate and 

crop revenue.  Environmental 

Protection Agency research1 

has shown that the average 

growing season for US crops 

has expanded 12 days on av-

erage since 1980. ND’s cli-

mate has warmed more than 

the average of the 48 contigu-

ous states; we could estimate 

ND’s growing season has 

lengthened two weeks since 

July 21, 2018 

1980. Barley and oats are the 

major cool season crops in 

ND. Both crops have dimin-

ished their area significantly in 

the last 20 years. The  expan-

sion of the growing season 

has allowed row crops such 

as corn and soybeans to ex-

pand. Those crops have creat-

ed better cash flows than bar-

ley and have seen steady 

growth in area planted. (See 

page 5.) 

A symptom of the fall in barley 

demand has been Cargill’s 

announcement in April, 2018 

that they will close their Spirit-

Barley Origination Study for Spiritwood, ND  

1. “Climate Change Indicators: Length of Growing Season” EPA. August 2016:  https://www.epa.gov/climate-indicators/climate-

change-indicators-length-growing-season. 

Source: USDA 
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MAG Barley Origination Study 

 

Barley Supply, Cont’d.  

wood, ND barley malting plant 

after receiving the 2018 barley 

harvest. Barley production has 

shrunk to levels that should 

clear the marketplace of ex-

cess malting barley produced 

in the last three years. Previ-

ous malting barley contracts 

were offered at prices that at-

tracted too much production 

during the commodity market 

downturn over the last three 

years. Malting barley contract 

offerings are lower this year, 

both in price and number of 

acres sought.  

Barley yields have not moved 

much over the last decade. 

Some of this is due to the iden-

tity preserved nature of malting 

barley production. Maltsters 

like to stay with varieties with 

proven malting characteristics 

to maintain consistent perfor-

mance in the consumer prod-

ucts. This slows the adoption of 

new varieties with potentially 

better yields.   

Supply Summary 

 ND barley planted area has 

shrunk to minimum levels 

while supply of malting bar-

ley remains surplus. 

 Yields have been stable.  

 Last year’s planted area 

was the lowest in 30 years, 

except for one year of prevent-

ed plant due to weather condi-

tions. 

 Our project would consume 

6.5 million bushels of barley, 

25% of ND’s 2017-18 crop. 

 The exit of a significant buyer 

of barley this coming year 

leaves an opening for a 

replacement buyer to en-

ter the market with less 

price disruption than oth-

erwise might be the case.  

Source: USDA 

Source: USDA 
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Barley Marketing and Pricing  

Nearly all ND barley 

growers intend to raise 

malting barley when 

they plant the crop 

each spring. Whether 

they secure a contract 

to grow malting  barley 

with a maltster or 

whether they plant with-

out a contract, they are 

all aiming to capture the 

premium for malting 

grade. Malting compa-

nies reduce their supply 

risk by contracting acre-

age with a fixed price. 

When considering what 

price to offer, maltsters 

must offer a price that 

competes with  farmers’ 

cash flow from other 

cropping alternatives. 

This creates a parti-

tioned market for malt-

ing barley vs. feed bar-

ley. The malting contract 

price offer reflects the 

price that garners the 

targeted acreage and 

production. Once the 

contracting period is 

done, the spot market 

for malting barley re-

flects the supply of malt-

ing barley vs. targeted 

supply.  Barley that 

doesn’t make malting 

specifications or is 

 grown without a con-

tract may have to be 

sold as feed. In the 

last  five years barley 

production has ex-

ceeded use. This is a 

result of good pro-

duction, stagnant  

malting demand and 

falling feed use in 

ND.  When malting 

barley floods the 

market, the excess 

needs to force itself 

into the  feed market. 

This has resulted in 

heavy discounts for 

feed quality barley 

compared to malting 

barley contract prices. 

The top chart on  the 

following page shows 

the average price pre-

mium for malting bar-

ley over feed barley 

over the last twenty 

years during the 

month of June. This is 

an arbitrary measure 

of the relative value of 

malt vs. feed. Com-

parisons taken at dif-

ferent points in time 

may show different 

relative values. When 

considering what 

price Midwest AgEn-

Spiritwood, Moorhead 

Taft 

Chart: USDA 

Malting Barley Buyer Locations 

Noted with Red Marker Dots 
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ergy may need to 

pay for barley, we 

assume we will 

need to offer a sim-

ilar price as malt 

contracts to entice 

farmers to plant the 

crop.  

Price Analysis 

We have isolated 

the feed price of 

barley vs. the  price 

of corn, then 

tracked the relative 

value of malting 

barley vs. feed bar-

ley. The price of 

feed barley has a 

strong correlation 

with the price of 

corn paid to ND 

farmers. This 

makes sense, for 

they are both 

priced for their nu-

tritional value in 

livestock rations. 

We have construct-

ed a price model 

that does a  good 

job of predicting 

feed barley prices 

using ND corn pric-

es paid to farmers. 

Using the CBOT 

corn futures market 

forward curve and 

 

Barley Marketing and Pricing  

applying our corn 

basis estimates, 

we can project a 

fair price for feed 

barley for nearby 

and future deliv-

ery periods. Esti-

mating the price 

farmers will be 

offered for malt-

ing barley is a 

less certain en-

deavor. Maltsters 

don’t generally 

publicize their 

contract prices 

before and during 

the contracting 

process. We can 

estimate a com-

petitive barley 

contract price by 

constructing a  

cash flow com-

parison of malt 

barley vs. other 

cropping alterna-

tives.  

This table shows 

projected cash 

flows for East 

Central North Da-

kota farmers en-

rolled in the 

NDSU Extension 

Farm Manage-

ment program. 

ND  Feed Barley Price vs. Corn Price 

ND  Feed Barley Price Model 
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This is a summary  of estimat-

ed revenue, cost and margins 

based on their actual costs and 

yields. Revenue is based 

on prices available in early 

April 2018. Barley prices 

are the malting barley con-

tract prices on offer at that 

time. NDSU projected the 

feed barley price at $2.70 

compared to the $3.46 

malting contract. Barley 

returns ranked well below 

expected returns on soy-

beans, wheat and corn. 

Wheat would be consid-

ered the chief competitor 

for barley. Both grains oc-

cupy the same place in 

standard crop rotations be-

tween corn, soybeans and 

small grains. In order for 

barley returns to match 

spring wheat returns, the 

barley price would need to be 

$0.69/bushel higher—or the 

barley yield would need to be 

14 bushels/acre higher. We 

mention yield as a variable be-

cause there may be changes in 

cultivation practices that raise 

barley yield for the product we 

specify.  Malting barley specs 

usually limit the maximum pro-

tein level of 13.5%. Barley yield 

responds to nitrogen fertilizer; 

protein content also responds 

to nitrogen. It is likely that barley 

farmers would increase their ni-

trogen application to maximize 

yield without the threat of rejec-

tion on account of excess pro-

tein. At today’s nitrogen and bar-

ley prices it would take approxi-

mately 4 bushels of barley to 

“buy”  fertility for 35 bushels 

more yield. That should be suffi-

cient incentive for growers to 

push for higher yields. The 31 

net bushel per acre gain would 

be worth  $107/acre in added 

margin which is more than 

enough to favor barley produc-

Barley Marketing and Pricing  

tion over wheat. 

If our assumption about yield 

enhancement is correct 

we may not need to offer 

as much price premium as 

maltsters to garner acre-

age that we require. Farm-

ers may need to do their 

own experimentation with 

enhanced yields before 

embracing a bid that de-

pends on them getting 

higher productivity. There 

is research that shows 

higher yields are available 

with more  intense man-

agement. We expect farm-

ers would adopt those 

practices over time. 

Spot Market Strategy 

Beside offering pre-

planting contracts for bar-

ley, we may also plan to utilize 

the barley spot market for a 

portion of our supply.  The top 

chart on page 6 tracks the 

monthly spread in prices re-

ceived for malting and feed 

barley types. In years with high 

ending stock/use ratios (above 

100%) the price of feed barley 

fell to its widest discount to 

malting barley. There are pit-

falls to comparing these prices 

over time. First, malting barley 

contracts are usually set in the 

Source:  NDSU Extension Farm Management Program.  
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winter months prior to planting. 

Those prices are fixed for the 

crop year. Prices for feed bar-

ley fluctuate with 

the spot market for 

corn and other 

feed grains. Com-

paring a fixed 

malting price to a 

floating feed price 

can be misleading.  

However, as long 

as feed barley 

prices have such a 

strong relationship 

with corn prices, 

we are able to use 

the CBOT corn 

futures market to set the ex-

pected feed barley price and 

lock in the fixed relationship 

between feed barley price and 

malting barley price. 

This gives us flexi-

bility to vary the 

amount of barley we 

contract in advance 

if we see strategic 

reasons to increase 

or decrease our ex-

posure to the fixed 

price contracts. An-

other factor in de-

ciding to stay un-

contracted on some 

barley supply is the 

possibility we may 

purchase rejected malt barley at 

feed prices. Barley quality is af-

fected by weather. Protein con-

tent, seed coat color and kernel 

plumpness are all factors that 

may disqualify barley for malting, 

yet may be tolerable to us at a 

Barley Marketing and Pricing  

discounted price. Barley quality 

varies from year to year and is 

difficult to predict in advance. 

Price Correla-

tions 

Ultimately we are 

converting a feed 

grain into a protein  

product. There are 

no price prece-

dents for the bar-

ley protein product 

we will be produc-

ing. We have 

nominated corn 

futures and 

soymeal futures 

as proxies for the two commod-

ities we will handle. The bottom 

chart on page 6 shows the 20-

day smoothed correlation be-

tween the spot corn futures 

contract and the 

spot soymeal fu-

tures contract. 

There is not a 

stable correlation 

between the two 

markets. In fact it 

appears that cor-

relations swing 

from strong posi-

tive to strong in-

verse correla-

tions. This im-

plies we should 

Source: USDA 
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manage price risk of the two 

commodities separately and 

not mix our barley hedging with 

our protein hedging unless/until 

it is part of a strategy to cap-

ture the crush marging be-

tween the two. 

 Marketing Summary 

 Procuring barley supply will 

put us in completion with 

malting barley buyers in 

ND. 

 Historic abandonment of 

barley culture has been in 

response to stagnant de-

mand from maltsters. As 

recently as ten years ago, 

ND barley area was over 

1.5 million acres, compared 

to 0.4 million acres in 2017. 

Our project envisions de-

mand for production from 

75,000 acres. There should 

be ample room for us to en-

ter the ND barley market 

alongside existing malting 

demand. 

 Determining a contract 

price to offer growers will 

require us to bid the price 

that gives farmers a com-

petitive cash flow with other 

crops, primarily spring 

wheat.  

 Market conditions over the 

last three years suggest we 

can offer a competitive cash 

flow cropping option while 

maintaining a feedstock cost 

low enough to achieve satis-

factory processing margins. 

 Higher carryover stocks of 

barley tend to depress the 

price of spot barley and wid-

en the premium of malting 

barley over feed quality. We 

must monitor the ND barley 

supply/demand balance to 

help anticipate the spread 

between feed quality and 

malting quality barley year-

over-year.  

 Feed barley prices are corre-

lated with corn prices in ND. 

This means corn futures may 

be used to fix prices, or to un

-fix prices of barley when 

necessary. 

 Due to differences in specifi-

cations for our barley (protein 

content), farmers may see an 

agronomic opportunity to 

maximize yields and lower 

their cost of production by 

contracting with MAG. 

 We may specify varieties and 

promote production practices 

that exclude our product from 

the market for malting barley. 

That will shelter our market 

from large price swings in 

malting barley within a crop 

Barley Marketing and Pricing  

year. 

 There is only intermittent 

correlation between feed 

grain and protein meal pric-

es. We will need to segre-

gate our risk management 

activities between those 

markets  

We are grateful to the ND Barley 

Council and Exec. Director Steve 

Edwardson for supplying crop 

data and background on ND’s 

barley growers and malting in-

dustry.  
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The need to feed the world’s 

growing population is a much 

discussed and well document-

ed issue that faces our future. 

Growing prosperity among the 

world’s developing economies 

is increasing food consump-

tion per capita, in addition to 

the growing population num-

bers. The World Health Or-

ganization finds that “(t)here is 

a strong positive relationship 

between the level of income 

and the consumption of ani-

mal protein, with the con-

sumption of meat, milk and 

eggs increasing at the ex-

pense of staple foods.” They 

project that average daily per 

capita caloric consumption will 

increase 9% from 1999 to 

2030.
1  

During the period from 

1999 to 2030, world popula-

tion is expected to increase 

from 6.06 billion people to 

8.55 billion.
2 
 Combining the 

estimated population increase 

and the higher per capita food 

consumption, we can project 

demand for food to grow ap-

August 27, 2018 

proximately 1.5% per year while 

world population grows at 1.2% 

per year.  

Food Production Efficiency 

The finite supply  of arable land 

and fresh water are beginning 

to be felt as we put ever more 

stress on our terrestrial re-

sources. Step changes in grain 

production have begun to mod-

erate as incorporation of  genet-

ically modified organisms has 

approached saturation. USDA 

estimates that 92% of US corn 

area and 94% of US soybean 

area were planted with GMO 

seed in 2018. Food crops, in-

cluding wheat do not allow 

GMO seed use due to consum-

ers’ lack of acceptance. Live-

stock husbandry also faces 

challenges as resources be-

come more scarce. Cattle fed 

grain diets require 6-7 pounds 

of feed to produce 1 pound of 

meat. Swine fed grain diets 

need 2.5 pounds of feed to pro-

duce one pound of meat. The 

feed conversion ratio (FCR) of 

poultry is much better at 1.25 

Barley Protein Concentrate in Aquaculture  

1. World Health Organization, Nutrition Health Topics,  http://www.who.int/nutrition/topics/3_foodconsumption/en/index1.html 

2. UN Dept. of Economic and Social Affairs, World Population Prospects: The 2017 Revision, Medium Variant Case. 

3. USGS, Water Use in the United States,  https://water.usgs.gov/watuse/wuto.html 

pounds of feed to 1 pound of 

meat.  

In addition, the water to grow 

grains is becoming a hot-

button issue. In some states, 

water for crop irrigation is at 

odds with drinking water supply 

for cities. The US Geological 

Survey estimated
3
 that in 2015, 

irrigation uses consumed 42% 

of US water supply. California 

consumed 9% of the national 

water supply by itself. Califor-

nia’s irrigation use amounted to 

2/3 of the state’s total con-

sumption. Texas water con-

sumption placed second to 

California at 7% of national 

use. Irrigation use of water in 

the US was 3 times the public 

water supplied for human con-

sumption. Recent drought con-

ditions in the Western US have 

fueled increased controversy 

over US’ long term water use 

priorities.  

Fish Protein 

Fish are the most efficient con-

verters of feed to protein. 

Salmon and catfish in aquacul-
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Source: UN/FAO 

ture settings approach 1:1 

Feed Conversion Ratio. Fish 

protein is a healthy alternative 

to red meat, with lower levels 

of fat, saturated fat and cho-

lesterol. Species such as 

Salmon are a leading source 

of heart healthy omega 3 fatty 

acids which help to lower low 

density lipid (“bad” cholesterol) 

levels in humans. 

Supply of Fish Protein 

According to the United Na-

tions Food and Agriculture Or-

ganization, the supply of wild-

caught fish is peaking. The 

adjoining chart shows the plat-

eau in supplies of fish cap-

tured from the wild. Since the 

mid-1980’s fish capture has 

held almost steady in the 

world. Better technology for 

catching fish has triggered 

government regulation of fish-

eries to check the alarming 

rate of decline in wild fish 

numbers. “The fraction of fish 

stocks that are within biologi-

cally sustainable levels has 

exhibited a decreasing trend, 

from 90.0 percent in 1974 to 

66.9 percent in 2015. In con-

trast, the percentage of stocks 

fished at biologically unsus-

tainable levels increased from 

10 percent in 1974 to 33.1 per-

cent in 2015, with the largest 

increases in the late 1970s 

and 1980s.”
4  

All of the in-

crease in fish food supplies 

since the mid-1980’s has 

been attributable to the rise 

of farmed fish-aquaculture. 

Aquaculture fish production 

has grown at a compounded 

4. United Nations FAO:  2018, The State of the World’s Fisheries and Aquaculture 
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rate of 3% per 

year from 1985. 

Farmed fish sup-

plied 48% of all 

fish consumption 

in 2015, according 

to FAO. 

Aquaculture prom-

ises to be a vital 

solution for supply-

ing high quality 

protein to a grow-

ing world, with the 

highest economic 

efficiency and the 

least impact on 

our wild fish popu-

lations. Additional-

ly, most marine 

aquaculture does 

not consume water 

resources as ter-

restrial animals do. 

Typical cultural 

practices are sited 

in existing coastal 

waters. Much of 

freshwater aqua-

culture is built as 

flow though race-

ways in streams 

and rivers. Fresh-

water ponds are 

increasingly regu-

lated to require 

closed systems with monitor-

ing for environmental impacts.  

Looking forward, the World 

Bank sees total fish production 

rising from 170.9 Mmt in 2016 

to 186.3 Mmt in 2030.
 
Farmed 

fish supply will 

grow 13.6 Mmt 

while wild caught 

supply is ex-

pected to grow 

only 2.3 Mmt.
5
 

There are 3 ma-

jor classes of 

aquaculture pro-

duction, finfish, 

mollusks and 

crustaceans. 

Within these 

classes there 

are several ways 

of classification. 

We are most in-

terested in the 

carnivorous 

(piscivorous) 

finfish such as 

salmon and 

trout, both 

members of the 

salmonid family.  

Salmonids are 

estimated to 

comprise 3.06 

Mmt (5.7%) of 

annual world 

finfish aquacul-

ture output.
6
 

Salmon and 

trout need high 

quality diets,  

which have typically contained 

35-45% fish meal until just re-

cently. 

Source: Statista 

Leading Species in Aquaculture Production, 2015 

5. The World Bank:  December 2013, Fish to 2030, Prospects for Fisheries and Aquaculture. Report number 83177-GLB. 
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Commercial aquaculture diets 

for salmonids relay on fish 

meal as the major protein 

source. Fish meal is manufac-

tured from so-called “trash 

fish” which are fish that occur 

in high numbers but have little 

directly extractable nutritional 

value for humans. Other 

sources of raw material for fish 

meal are entrails from pro-

cessing plants that produce 

fish for human consumption. 

Fish meal is made by netting 

these trash fish and dehydrat-

ing them into fish meal and 

fish (FAO) estimates that the 

ratio of fishmeal output to 

whole fish input is 23%.
5 
That 

means it takes a little over 4 

kilograms of whole fish to 

make 1 kilogram of fish meal.  

Small fish that supply the fish 

meal market are wild-caught 

and now face the same over-

fishing threats the species 

caught for human consumption 

face. The peak in whole fish 

supply for fish meal came in 

1994 when 30 Mmt of fish 

were processed into meal. In 

2016 that volume had declined 

to 15 Mmt. FAO estimated 

worldwide fish meal production 

in 2016 at 4.45 Mmt. As avail-

ability of fish meal declined 

prices have increased. The 

outlook for the future is for sta-

ble harvests of small pelagic 

fish that supply the fish meal 

market. Countries are placing 

quotas on the annual “trash 

fish” catch to shield the 

ocean’s resources from com-

plete depletion. With farmed 

fish production expected to 

grow nearly 14 Mmt by 2030, 

the pressure on fish meal sup-

ply will be felt in higher prices. 

The World Bank report on Fish 

to 2030 models a price in-

crease of 90% in real terms 

between 2010 and 2030. A 

rough calculation based on a 

2010 price of $1,300/mt would 

put fish meal prices at $2,500/

mt before inflation adjustment. 

This creates an incentive to 

find alternatives to fish meal 

that can be substituted for fish 

meal in aquaculture diets. The 

requirements for substitute 

feeds are that they are nutri-

tionally balanced, palatable, 

water stable and, of course, 

economical compared to fish 

meal.  

Researchers are studying 

many potential supply sources 

such as vegetable, insect, al-

gae, milk and terrestrial animal 

protein. This is in addition to 

grains and oilseed meals that 

are currently included as car-

bohydrate sources in aquacul-

6. FAO:  2018, The State of World Fisheries and Aquaculture. 

World Bank, Fish to 2030 
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ture diets. Most of the substi-

tutes have disadvantages, 

whether it be physical proper-

ties, anti-nutritional factors, or 

palatability. The chart at right 

indicates barley (grain) is well 

digested but has some amino 

acid imbalances and is high in 

fiber. Our Barley Protein Con-

centrate eliminates most of the 

disadvantages during the pro-

cessing stage and creates one 

of the most palatable and di-

gestible protein high protein 

substitutes available today. 

The largest commercial trout 

farm in the US has done com-

mercial trials with our product 

and is convinced that BPC can 

be substituted for fish meal up 

to 30% of total diet inclusion, 

with minimal or no supplemen-

tation. 

Dedicated research done by 

RAFOA (Research on Alterna-

tives to fish Oil in Aquaculture 

at the University of Scotland) 

and PEPPA (Perspectives of 

Plant Protein Use in Aquacul-

ture coordinated by the French 

National Institute for Agricul-

tural Research) suggest that 

alternative protein sources 

may replace 20 to 25 percent-

age points of fish meal in 

salmonid rations. To estimate 

the potential for fish meal po-

tential in annual volume, we 

first must take stock of current 

fish meal consumption for the 

salmonids. In 2008 Albert Ta-

con and Marc Metian pub-

lished an article titled “Global 

overview on the use of fish 

meal and fish oil in industrially 

compounded aquafeeds: 

Trends and future prospects.”
7
 

They estimated that in 2007 

global commercial feed pro-

duced for salmon was be-

tween 1.77 Mmt and 1.94 Mmt 

and that the average ration in-

clusion rate for fish meal was 

30%. They estimated global 

trout commercial feed produc-

tion was between 0.554 and 

0.586 Mmt with fish meal aver-

aging 30% of the ration weight. 

The table below summarizes 

the global potential to substi-

tute alternative proteins for fish 

2009, From FAO Fisheries and Aquaculture Technical Paper #541 
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meal. This  incorporates the 

fish meal substitution targets 

developed by RAFFOA and 

PEPPA.  This places the po-

tential demand for Barley Pro-

tein Product between 390,000 

mt and 500,000 mt as of 2007. 

It’s likely salmonid aquaculture 

feed production has grown 

40% since 2007 which would 

inflate the potential ranges to 

546,000 mt to 700,000 mt to-

day. If we assume salmonid 

aquaculture maintains its 7% 

share of global aquaculture 

production, the 13.6 Mmt 

growth in total finfish  produc-

tion would include 952,000 mt 

of grow in salmonid produc-

tion, which would increase 

commercial feed by about 1 

Mmt per year by 2030. Assum-

ing substitutes displace 10% 

of that feed increase, the 

salmonid market demand for 

BPC could reach 800,000 tons 

by 2030. Dr. Frederick Bar-

rows, a leading researcher in 

aquaculture nutrition, tells us 

that BPC could potentially re-

place up to 20% of any fish 

diet depending on price rela-

tionships. Other species of fish 

use high rates of fish meal in 

their diets. World consumption 

of commercial feed for shrimp 

is near 4 Mmt annually with 

20% of that diet estimated to 

be fish meal. During stages of 

their life cycle diet, BPC could 

be a valuable substitute for 

fish meal. Other species of fish 

such as yellowtail and red sea 

bream have also been fed fish 

meal in similar proportions as 

salmonids. Japan’s demand 

for fish meal in yellowtail and 

sea bream was estimated at 

75,000 tons in 2006.
8
 In 2012 

farmed fish production of these 

two species had declined 10% 

from 2006, generally due to 

declining production margins 

as a result of high feed (fish 

meal) costs.  

If we projected that BPC could 

replace 10% of the 0.8 Mmt of 

fish meal fed to shrimp we 

could add another 80,000 tons 

of potential demand for BPC 

today. If BPC penetrated the 

Japanese aquaculture diet for 

yellowtail and red sea bream it 

could add another 20-30,000 

tons of demand for BPC. Add-

ing current estimates of salm-

onid demand for BPC we see 

the following addressable mar-

ket for BPC: 

Salmonids:  550,000  

Shrimp:      80,000  

Japanese Piscivores:   20,000  

World Demand (mt) 650,000 

Our initial marketing efforts will be 

domestic US demand. US com-

mercial feeding of trout is the 

largest finfish source of fish meal 

demand. The commercial trout 

farm that is willing to commit to 

feeding our product assures us 

that BPC has equal value to them 

as Class II fish meal. From  U.S. 

Department of Agriculture Eco-

nomic Research Service trout in-

ventory statistics, we estimate 

7. Tacon and Metian, 2008, Global overview on the use of fish meal and fish oil in industrially compounded aquafeeds: Trends 

and future prospects. Aquaculture Issue 285 , pp. 146-158. 

8. Ibid. 
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aquaculture commercial feed de-

mand at 39,000 tons in the US. 

Potential replacement of fish 

meal in trout diets at 25% inclu-

sion would  yield 9,750 tons of 

demand of BPC. US finfish aqua-

culture is heavily concentrated in 

catfish production. US producers 

feed approximately 750,000 tons 

of commercial feed to catfish, but 

diets contain only about 5% fish 

meal.9 That would present poten-

tial sales potential of 35,000 of 

BPC to replace fish meal. 

Shrimp farming in the US con-

sumed 7,000 tons of fish meal in  

2006, which could be replaced by 

BPC.10 

We see current potential US 

sales volume near 50,000 tons of 

BPC.  

Our next door neighbor Canada 

has a very significant marine aq-

uaculture industry. British Colum-

bia produced 93,000 mt of salm-

on and trout as of 2016.11 This 

market could potentially consume 

25,000 tons of BPC and is easily 

accessible logistically for our 

product.  

Our initial business model indi-

cates our BPC product would 

cost just over $12.00 per ton per 

percentage of protein to produce 

and transport to the Pacific North-

west, with barley input cost of 

$175/ton. Prices for Class II fish 

meal in Western US markets are 

above $23.00 per ton per unit of 

protein today.   

Summary 

 World demand for commer-

cially farmed finfish is rising 

and will soon equal the wild 

caught harvest.  

 All future net growth in finfish 

production will come from 

farmed fish. 

 Fish meal supply has peaked 

and will not be able to match 

growth in aquaculture feed 

demand. 

 BPC is one of the most com-

patible protein feeds available 

for piscivores like salmon, 

trout and tuna. 

 Potential orld demand for 

BPC is 650,000 tons and 

could grow 3-4% per year 

with anticipated growth in aq-

uaculture production. 

 BPC production costs allow 

profitable margin opportuni-

ties vs. current fish meal pric-

es.  

 World bank estimates that 

fish meal supply restrictions 

may cause prices to rise 90% 

in the next decade.  

 

9. Tacon and Metian, 2008, Global overview on the use of fish meal and fish oil in industrially compounded aquafeeds: Trends 

and future prospects. Aquaculture Issue 285 , pp. 146-158. 

10. Ibid. 

11. Government of Canada, 2016 Canada  Aquaculture Statistics, http://www.dfo-mpo.gc.ca/stats/aqua/aqua16-eng.htm 
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