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Challenge #1: 

Seed Supply



2  Late outplanting results in low yields 
       and quality risks

1  Wild seed collection is increasingly unreliable

3  Existing nurseries have limited capacity,
       and new nurseries are expensive to start

Farmer Challenges



Solution: Low-Cost Nursery Redesign
⅓ the foot print, 2x the production capacity, ½ the labor, ⅓ the energy



Timing
Farmers time outplanting to optimize 
yield & quality

Supply
Year-round ‘bulking’ ensures 
consistent, reliable availability

Solution: 
Gametophyte 

Seed Banks

Source
Eliminate annual dependence on wild 
seed, and cost to acquire it



Gametophyte Seed
OUTPLANTED 11/1/22 @ 60F

Spore Release Seed
OUTPLANTED 12/7/22 @ 48F

2023 Results
January 3, 2023 January 3, 2023



Gametophyte Seed
OUTPLANTED 11/1/22 @ 60F

Spore Release Seed
OUTPLANTED 12/21/22 @ 48F

2023 Results

5.5 lbs/ft 8.7 lbs/ft



2023 Results
1.9-3.8x growth on early-seeded gametophyte lines

1.9x

3.8x
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Challenge #2: 

Stabilization



2  Processing is expensive, labor
       intensive, and application-specific

1  Farmers can’t earn a premium   
     selling raw kelp

3  Cost-effective harvest volumes
       outstrip processing capacity

Farmer Challenges



2023 Pilot - New Haven, CT

● Build a line to efficiently process 
fresh kelp into a ‘slurry’ format

● Evaluate Macro Oceans 
stabilization tech at pilot scale

● Develop a high-level business 
model that benefits farmers

Solution:
Ambient Temp. 

Stabilization

8/23/23

https://www.macro-oceans.com/


Solution: 
Cross-Regional 

Tech Transfer

2024 AFDF Joint Innovation Project

● Iterate on 2023 pilot design

● Deploy the line in Kodiak, AK

● Demo for 15 Alaskan farmers 
and solicit feedback to optimize 
for remote conditions

● Open-source the processing 
line design and operating 
parameters

https://www.macro-oceans.com/
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Challenge #3: 

Sales Opportunities



1  Critical pieces of the value chain
      are missing or under-developed

3  Alignment on format and quality
       specs in addition to volume

2  Sales cycles are often long, 
       complex, and educational

Farmer Challenges



Solution: Seaweed Source
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Looking
Ahead



What’s Next

Programs and resources to establish 
forward contracting best practices

Replication of 2 low-cost nurseries in CT

Farmer cooperative development support

Farmer mentorship program

Mobile stabilization infrastructure for 
Southern New England



Collaboration is 
the way forward

Building an Equitable Industry
Requires developing and holding 
each other accountable to a unified 
vision and values

Meeting Demand
Requires coordinated management 
of supply, quality, and customers

Infrastructure Investments
Require pooling resources: capital, 
labor, and equipment
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