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Now is the time for you to take advantage of rapid growth in the ocean economy, projected to reach $3 
trillion by 2030. 

Oceans are the foundation for much of the world’s economy More than 3 billion people rely on oceans  
to provide jobs and livelihoods. Oceans feed us, regulate our climate, and generate 50% of the oxygen  
we breathe. Oceans are valuable sources of renewable and non-renewable resources and you can make 
a big impact.

Curious what ocean sectors present big opportunities to innovate? We have you covered. 
We sought input from industry and thought leaders who shared their top pain points across the following 
areas: aquaculture, fisheries, biosciences, healthy oceans and ecosystem services, transportation, energy, 
and enabling technologies and data analytics. Common themes that run across those areas are the need 
for data, information, knowledge, decision-making tools, and enabling technologies.

Be innovative. Desirable attributes of solutions might include being: low cost, easily deployable, easily 
maintained, rugged for harsh environments, accurate, low power, real-time, remote, and safer for human 
operators.

We need diverse entrepreneurs and innovators from rural, Indigenous and urban communities across 
Canada, and internationally.

Step up to make a positive impact by solving one or more of the ocean industry priorities listed below.

Capture fisheries provide the world’s growing population with a crucial source of food. Fish accounts for 
17% of all animal protein and 7% of all protein consumed in the world.  With capture fisheries production 
relatively static since the late 1980s, large opportunities exist to optimize and sustain fishery resources, 
reduce waste and environmental impact, and improve fishing practices. 

Industry has identified the following priorities for technology innovation and development: 

• Develop a novel use for fish waste, including shellfish waste, to create new value-added products that 
maximize the economic impact of fisheries.

• Develop an alternative, cost-effective bait that uses locally sourced ingredients for the fishing industry.
• Create an environmental scanning system for real-time monitoring and mapping of the seabed and 

habitats.
• Though technology, create improvements in processing technologies, harvest yield, flesh/product  

quality and product packaging, shipping, tracking.
• Develop an innovative safety system for the commercial fishing industry.

Aquaculture is among the fastest growing food sectors in the world, accounting for more than 50% of the 
world’s total seafood production. Aquaculture includes farming of fish, shellfish and aquatic plants. The 
sector has a history of innovation, sustainability and responsibility. The workforce is located in both rural 

Fisheries

Aquaculture

1 https://www.seafoodsource.com/news/supply-trade/rising-incomes-increased-urbanization-to-underpin-seafood-consumption-growth
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and coastal communities. A key focus of the aquaculture sector is to enhance its financial sustainability by 
reducing operating costs per unit of production. 

Areas where innovation and technology advances continue to be required for aquaculture include: water 
quality, fish health, waste management, pathogen recognition, remote sensing, data collection, and  
merging streams of information.

Industry has identified the following priorities for technology innovation and development:

• Develop an Internet of Things (IoT) and artificial intelligence (AI)-enabled, real-time, environmental  
sensor system for the remote and autonomous monitoring of aquaculture farms. 

• Design cost-effective water treatment and management systems for aquaculture farms that support 
responsible and viable growth of the sector, particularly as it relates to land-based and recirculating 
aquaculture systems (RAS).

• Develop a low-cost, easy-to-deploy water quality monitoring tool to provide real-time data and  
decision-making analytics for supporting management decisions (beyond what is currently available)
• Such a system could incorporate sensors, data analytics and AI, and serve as an early warning  

system, for example to detect any of the following:
• Elevated nutrient levels that may be a precursor to harmful algae blooms and tunicates (or 

toxic algae themselves).
• Spread of invasive plant or fish species
• Using fish behaviour as a precursor to changing environments or health status
• Collection of data for offshore operations

• Discover a novel therapeutic to prevent, treat or improve farm-raised fish, shellfish or bivalves’  
resistance to new or existing diseases.  

• Develop an innovative diagnostic tool for early detection and identification of diseases in fish and  
seafood.

• Develop sustainable, locally produced, feed ingredients, additives, stabilizers, preservatives, premixes 
or pre-/post-biotics for use in the aquaculture industry. 

• Develop a data analytics platform to support management decisions related to rearing and  
production, and to respond to the environmental challenges in the aquaculture industry. 

Our planet is dependent on healthy oceans and there are plenty of opportunities to make a positive 
impact. Data collection and monitoring of environments alerts us to issues on, in and under the oceans. 
Challenges include preservation of endangered species, improved weather forecasts, operations in  
remote and harsh environments, deep ocean observation, underwater positioning, and Arctic exploration 
and security. 

Healthy oceans & ecosystem services
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Industry has identified the following priorities for technology innovation and development:

• Develop improved components of a real-time, autonomous, ocean monitoring system that integrates 
sensors, autonomous vehicles, IOT, data analytics and AI.

• Develop charging, communications and data telemetry systems for remote monitoring or autonomous 
platforms. 

• Develop the architecture for a modular, easy-to-deploy, autonomous platform to enable more applica-
tions that requires fewer people and less attention.

• Develop improved components of a real-time ocean observation system that uses acoustical and 
non-acoustical sensors, autonomous surface vehicles (ASVs), autonomous underwater vehicles (UUVs), 
and IOT to monitor for underwater noise and target detection. 

Nearly 90% of global trade is done through international shipping. The shipping industry is targeting  
zero emissions and support of the green economy in a sustainable manner. Industry is looking at energy  
efficiency, new technology and innovation, marine security, maritime traffic management and  
development of maritime infrastructure.

Ports are working to optimize operations to improve productivity, reduce costs, improve yard operations, 
and improve truck turnaround times. 

Industry has identified the following priorities for technology innovation and development:

• Develop a low-cost, remote, real-time, monitoring platform to improve security, decision-making, and 
the operational efficiency of ports.

• Design a solution that would monitor marine assets to help keep them out of drydock (e.g., corrosion, 
hull failure, and hull penetration). 

• Design a system that integrates IOT-enabled sensors, data analytics and AI to provide for the real-time 
analysis and reporting of key port and maritime assets. 
• Such a system could analyze and provide reporting on emissions, hull thickness and other key  

performance metrics.

Sustainable aquaculture of fish and seafood can help feed the world’s growing population. For that to 
happen, new, safe and effective tools and technologies are needed to address animal health, nutrition 
and production. More effective prevention and treatment methods as well as diagnostics and monitoring 
tools are required to detect, prevent or treat bacterial, viral and parasitic diseases. Increased aquaculture 
production also equates to a growing demand for raw material feedstocks and a desire for novel, 

Transportation
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2 International Maritime Organization. http://www.imo.org/en/About/Pages/Default.aspx
3 Port Technology. https://www.porttechnology.org/news/top_three_biggest_challenges_for_global_terminals/
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sustainable, and locally sourced feed ingredients. The future of Canada’s aquaculture industry can be 
strengthened through advances in integrated fish health management, healthy gut microbiome, feed 
ingredients, feed formulations and feeding technologies, value-added by-products, as well as innovative 
production systems that combine technology, automation, AI and decision-support tools to increase  
production and sustainability. See additional details available in the Biosciences section of the Ocean 
Startup Challenge website.

Industry has identified the following priorities for technology innovation and development:

By-products / Bioconversion
• Develop new, value-added products, using invasive species, underutilized species, and problem  

species such as green crab, tunicates, sea lettuce, and sea lice, which could become separate bio- 
resources for new businesses.

• Develop an alternative, and commercial scale, use for fish waste.
• For example, developing a commercial scale immunostimulant for aquaculture using fish waste.   

Marine Biosciences
• Develop an efficient screening mechanism to identify bio-active compounds in marine life.

• For example, creating an endotoxin assay for horseshoe crab blood.
• Develop a novel methodology for the comprehensive characterization of biodiversity in marine  

environments.
• Develop a low-cost, and easy-to-deploy from small vessels, sediment sampling technology for  

identification and discovery of microbes in challenging environments, such as the Arctic and  
deep-water habitats.  

• Develop a natural, effectiveand safe sea lice repellant or exterminator.
• Discover a new therapeutic that incorporates natural marine and marine life products, with selective 

activity against virus strains, for example COVID-19, and that is non-toxic to mammalian cell lines. 
• Discover a new therapeutic that can enhance the microbiome in common fish species with the intent 

of improving fish health and performance.

Offshore resources such as oil and gas and wind energy can help meet energy demands. More than a 
quarter of today’s oil and gas supply is produced offshore.  Ocean energy, also known as marine energy, 
encompasses engineering technologies, such as tidal and wave power, that harness the movements of the 
ocean to create electricity.  Challenges include surveillance of marine life and habitat, remote operations, 
testing and modelling, installation and logistics, and power generation and power grid. 

Energy
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4   https://www.iea.org/reports/offshore-energy-outlook-2018
5 https://ourworld.unu.edu/en/ocean-energy-making-waves
6 https://webgate.ec.europa.eu/maritimeforum/sites/maritimeforum/files/OceanEnergyForum_Roadmap_Online_Version_08Nov2016.pdf
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Industry has identified the following priorities for technology innovation and development:

• Develop a marine life monitoring system for the offshore renewable energy industry.
• Such a system could be used, for example, to monitor disruptions to marine habitats, to enable 

aquaculture farming around offshore wind platforms, and to decrease fish and marine life mortality 
by employing predictive analytics.

• Design a data analytics and AI-enhanced platform that optimizes the performance of marine  
renewable energy systems. 

• Develop an embeddable sensor to monitor the performance of offshore renewable energy assets. 

Enabling technologies and data analytics aid the collection of data, information, and knowledge to make 
better decisions, increase efficiency and effectiveness. Technology includes sensors, AI, autonomous  
systems, IoT, spatial tools, AUVs, UUVs, digital twin, telemetry and acoustics. Improvements and new  
advances are essential as the ocean economy grows.

Industry has identified the following priorities for technology innovation and development:

• Develop an AI-enhanced data analytics platform for predictive maintenance of maritime assets. 
• Develop a data analytics platform that provides for a visual dashboard of data aggregated from  

disparate sources (e.g. sensors, vehicles, and IOT systems) and formats (e.g. images, qualitative  
reports, and quantitative data) to enable real-time decision-making and long-term strategic planning.

• Develop a low-cost and easy-to-deploy water quality monitoring system that incorporates sensors, 
data analytics and AI to provide real-time data and decision-making analytics to support management 
decisions (beyond what is currently available)
• Such a system could serve as an early warning system, for example to detect any of the following:

• Contaminants from oil and chemical spills.
• Elevated nutrient levels that may be a precursor to harmful algae blooms and tunicates (or toxic 

algae themselves).
• Spread of invasive plant or fish species
• Using fish behaviour as a precursor to changing environments or health status

If you are aware of another industry challenge affecting an ocean-related sector and it was not included in 
the challenges above, we encourage you to share your idea. 

Successful applicants must:
• Clearly identify and describe the problem
• Propose a solution

Enabling technologies & data analytics

For more info about the Ocean Startup Challenge, please visit oceanstartupchallenge.ca.

Other
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