Appendix B – Second Example of Triple Bottom Line Assessment

Hypothetical Scenario
This is an example of a cluster of emerging industries in Canada’s Blue Economy, including ammonia production, ammonia shipping and carbon dioxide storage under the seabed.
In a hypothetical scenario, an ammonia production facility situated on the East Coast of Canada generates ammonia (a hydrogen carrier) for export to various destinations, including overseas markets such as Germany and other provinces within the country. Specialized ships are employed to transport the produced ammonia from the plant to its designated destinations. These vessels utilize their return voyages to transport carbon dioxide (CO2).
During their return journeys, these ships transport CO2 back to the East Coast of Canada, where it is stored in the seabed offshore, specifically in Nova Scotia (NS) and Newfoundland and Labrador (NL). This innovative and cyclical process not only facilitates the export of ammonia for economic purposes but also involves the responsible storage of carbon dioxide, contributing to sustainable and environmentally conscious practices in the region. The table below is not exhaustive but qualitatively illustrates the benefits and risks of an ammonia and carbon industry.  A quantitative analysis would be necessary to get a sense of the economic activity generated by focussing first on social equity.



Table B1. BEDA Screening for the Ammonia Production, Shipping and Carbon Dioxide (CO₂) Storage Cluster (1-page Overview)
FPIC applies only to Indigenous rights-holders; municipal, provincial, and territorial bodies provide regulatory sign-offs (not FPIC).
	Level / Pillar
	Local — Indigenous Rights-Holders (FPIC) & Municipal Sign-Offs
	Regional — Indigenous Rights-Holders (FPIC) & Provincial/Territorial Sign-Offs
	National (Canada)

	Ocean Equity (Step 1)
	Pre-application engagement with local communities and FPIC for affected Indigenous rights-holders; municipal permitting roadmap.
Community safety & emergency planning (H₂/NH₃/CO₂ hazards) and transparent risk communication.
Local benefit-sharing: hiring targets, procurement, training/apprenticeships; grievance mechanism.
	Provincial/Territorial Indigenous engagement protocols; alignment with land-use and port plans.
Skills & capacity programs for operations, monitoring, and emergency response; benefits program design.
Regional siting via MSP; cumulative-effects lens across ports, pipelines, storage hubs.
	Recognition of rights and FPIC in national policy; alignment with OPP and national marine strategies.
Equity metrics embedded in federal funding criteria; interprovincial coordination for corridor projects.
National strategy for marine decarbonization, clean shipping corridors and carbon management; international partnerships.

	Ocean Health (Step 2)
	Local air quality and noise baselines; TEK and science indicators for species, habitats, and fishing grounds.
Controls for NOx/SOx/VOC/PM and ammonia slip; leak detection & emergency response drills.
Harbour/nearshore water quality monitoring; spill prevention & containment for NH₃/CO₂/media.
	Regional biodiversity & habitat thresholds; migratory species and sensitive areas mapped via MSP.
Cumulative emissions inventory (GHGs and CACs) for ports/industrial cluster; trigger-based actions.
CO₂ transport integrity monitoring; marine traffic impacts assessment; climate resilience of assets.
	National GHG reduction consistency; adherence to MARPOL/IMO rules and Canadian equivalents.
Precaution for novel risks (e.g., large-scale CO₂ storage leakage scenarios).
Unified standards for monitoring, early-warning triggers, and public reporting.

	Ocean Wealth (Step 3)
	Verified local jobs; Indigenous procurement; community stewardship funds before counting wealth metrics.
Support for SMEs in port services, maintenance, and monitoring; training pipelines with colleges.
Transparent public reporting aligned to Ocean Accounts where appropriate.
	Green-corridor infrastructure (bunkering, cold ironing); cluster synergies across ammonia, shipping, CO₂.
Innovation/R&D hubs; investment enablement; risk-sharing mechanisms with performance bonds.
Regional export enablement and supply-chain resilience.
	Trade and GDP contributions; innovation leadership (clean fuels, monitoring tech).
Food-security and affordability safeguards (avoid crowding out traditional fisheries).
International market access via standards recognition and guarantees.


[bookmark: _Hlk208737821]Table B2a. Ammonia Production, Shipping and Carbon Dioxide (CO2) Storage Cluster: Expanded BEDA Ocean Equity Screening Details
FPIC applies only to Indigenous rights-holders; municipal, provincial, and territorial bodies provide regulatory sign-offs (not FPIC).
	[bookmark: _Hlk165553007]Pillar
	Local (Indigenous Rights-Holders (FPIC) & Municipal Sign-Offs)
	Regional (Indigenous Rights-Holders (FPIC) & Provincial/Territorial Sign-Offs)
	National (Canada)

	Ocean Equity
	· Support community building through the establishment of an inclusive governance structure that prioritizes local voices and visions, ensuring transparent decision-making processes. (Includes shippers, seafarers, carbon trading organizations, ammonia generation plant employees, rights holders, municipal government, relevant financial institutions, insurance brokers, local NGOs and local citizenry.)
· Use consultation, consent, equitable participation, benefit sharing and inclusive decision-making processes to uphold human rights.
· Ensure equitable access to ecosystems (define the actual ecosystem) and resources the local community will benefit from the opportunities.
· Provide training, skill upgrading, job creation and incent economic activities associated with the new industries to reduce poverty. 
· Recruit individuals from minority groups for key roles within the industries.
· Provide Equal Employment Opportunity and Diversity, Equity, and Inclusion (EDI) training to the workforce in these industries.
· Monitoring activities for ocean health can create jobs reducing poverty and increasing quality of life. 

	· Enhance livelihoods by supporting local economies through responsible sustainable development across the province.
· Improve community health programs; implement environmental conservation initiatives and promote inclusive economic development to prioritize social-ecological well-being, and ensure that the provincial communities attain positive impacts on their overall health and quality of life.
· Work with the Federal government to facilitate the democratization of ocean knowledge, promoting education and awareness about the benefits and challenges associated with the new industries.
· Establish municipal benefit agreements, equitable employment programs, education and career training curriculums, local business development initiatives, and other inclusive and transparent initiatives to ensure economic equity stemming from the benefits derived from the new industries. 
· Allocate resources in local capacity building initiatives, such as skills training program, entrepreneurial development workshops, supply chain businesses incubation facilities, mentoring initiatives, educational scholarships etc. to empower communities to actively participate in and benefit from the industries.
· Transparently communicate the health and wealth benefits (below) to the public, to inform ongoing progress and empower individuals, fostering a sense of social agency.

	· Promote a shared economy at the national level, where the benefits of the new industries contribute to equitable economic growth.
· Communicate local and provincial success stories nationally. 
· Collaborate with Indigenous and local communities to establish agreements for land use, and subsistence and recreational fishing; and co-develop community led cultural initiatives to safeguard the social culture and traditional knowledge of Indigenous and local communities, ensuring their preservation amid industrial developments.
· Implement comprehensive equity measures, such as targeted economic empowerment programs, gender-inclusive policies, expanded GBA+ initiatives, and intergenerational sustainability practices, to address economic, gender, group, and social disparities, fostering an inclusive and just environment.
· Develop a comprehensive Blue Economy Strategy aligned with triple bottom line objectives, emphasizing the connection between social equity, human health, and ocean health.


	
	· Risk of excluding local communities and Indigenous people from governance and decision-making processes.
· Potential violation of human rights, particularly those of Indigenous communities, if their rights are not adequately respected.
· Potential unequal access to ecosystems and resources, creating disparities.
· Failure to effectively contribute to poverty reduction.





	· Risk to livelihoods through potential compromise of social-ecological well-being from accidents and spills.
· Lack of efforts to democratize ocean knowledge may result in reduced awareness and understanding of the opportunities as well as the social equity impacts.
· Possibility of an unfair distribution of wealth
· Inadequate investment in building local capacity, hindering the ability of communities to fully participate and benefit from the industries.
	· The national-level implementation of green ammonia production and shipping; and carbon dioxide storage offshore, without careful consideration of equitable distribution, may lead to concentrated economic and social benefits in the two coasts, widening the wealth gap and creating disparities in quality of life and prosperity between different parts of Canada.
· The rapid economic development associated with ammonia and carbon dioxide shipping may pose a risk of cultural erosion within Indigenous and local communities, resulting in the loss of traditional knowledge and practices (e.g., sustenance hunting and fishing). This could occur if economic priorities overshadow cultural preservation efforts, leading to a decline in cultural heritage.
· Inadequate attention to social equity considerations in the planning and implementation of ammonia and carbon dioxide shipping may result in marginalized groups facing heightened vulnerabilities (e.g., the loss of access of traditional fishing ground). This oversight can perpetuate social inequalities, as these communities may bear a disproportionate burden of negative impacts without commensurate benefits.
· Possibility of contributing to ocean grabbing and exploitation of marine resources (e.g. prioritizing carbon storage over fisheries).
· Neglecting to limit growth or promote degrowth if ecological or social impacts surpass acceptable thresholds. (e.g., over usage of water in the production process).





Table B2b. Ammonia Production, Shipping and Carbon Dioxide (CO2) Storage Cluster: Expanded BEDA Ocean Health Screening Details
FPIC applies only to Indigenous rights-holders; municipal, provincial, and territorial bodies provide regulatory sign-offs (not FPIC).
	Pillar
	Local (Indigenous Rights-Holders (FPIC) & Municipal Sign-Offs)
	Regional (Indigenous Rights-Holders (FPIC) & Provincial/Territorial Sign-Offs)
	National (Canada)

	Ocean Health
	· Health of local ocean territory is not compromised with the use of near zero-impact shipping and sustainable ammonia production.
· Through vigilant Monitoring, Reporting, and Verification (MRV) practices, the health of the local ecosystems and biodiversity are baselined, and a comprehensive understanding of the long-term impacts of these industries are obtained. 
· By actively participating in climate change mitigation efforts, local ocean territory benefits from slowed or reversed ocean warming, acidification, sea level rise, and other adverse impacts on marine life and habitats. This proactive approach safeguards ocean communities and promotes the well-being of both the environment and humanity.
	· Employ ecological environmental control measures and monitoring, conduct thorough environmental impact analyses, and closely scrutinize environmental monitoring results to guarantee strict adherence to all regulations.
· Harmonize provincial and federal Blue Economy planning efforts to facilitate sustainable development and ensure a cohesive approach towards fostering a thriving and environmentally responsible economic landscape. 
· Ammonia production and shipping industries contribute to decarbonization by facilitating the use of ammonia or hydrogen as clean alternative fuels in ships and hard-to-abate industries, thereby reducing carbon emissions. Similarly, subsea carbon storage supports decarbonization as industries adopt Carbon Capture and Storage (CCS) technologies to capture and store carbon.
· Harness marine renewable energy to generate green ammonia, subsequently employing it as a clean alternative fuel in ships and hard-to-abate industries, effectively mitigating greenhouse gas emissions harmful to the ocean. This sustainable approach not only enhances ocean protection but also contributes to fostering a more productive, biodiverse, and resilient marine environment by curbing overall greenhouse gas emissions.
· Study and publish how impacts (such as improved air quality and marine ecosystems) affect human health and quality of life, including minimizing respiratory issues for residents living near ports.
· Implement environmental monitoring and channel tax revenue from increased economic activity (see below) back into environmental protection and restoration efforts to enhance regional biodiversity.
	· Promote responsible ocean stewardship nationally through measures such as Blue Economy Strategy (BES), Ocean Protection Plan (OPP), Marine Protected Areas (MPAs), Marine Spatial Planning (MSP) and other initiatives.
· Implement shipping speed and frequency restrictions during whale migration seasons to ensure their safety and minimize underwater noise impact.
· Establish a unified framework for ocean protection and climate mitigation policies, incorporating clear regulations and best practices in integrated ocean management for enhanced ecosystem health, productivity, and biodiversity.
· Utilize ecological environmental control, impact analysis, and monitoring to enforce strict compliance with regulations, fostering responsible and sustainable practices.
· Promote ammonia and hydrogen as clean alternative fuels, supporting the decarbonization of marine and industrial sectors for greater sustainability.
· Reduce greenhouse gas emissions in Canada, contributing to national climate change mitigation efforts and fulfilling Nationally Determined Contributions (NDC).
· Support Canada and global efforts in combating climate change collectively.
· Enhance ocean health to improve biodiversity, human health, and resilience of coastal communities.
· Initiate efforts to restore the ocean's capacity for long-term temperature regulation and carbon dioxide absorption.


	
	· Increase maritime activity poses risks of heightened air and water pollution, along with an increase in noise levels.
· The high toxicity of ammonia and CO2 can lead to severe health issues and even fatalities.
· Residents’ concerns regarding potential accidents and the repercussions of ammonia and CO2 leaks in ports and waterways.
· Spills and leaks can severely impact the ocean environment, marine life and habitats. Thus, the industries must adhere to safety protocols, regulations, and have robust emergency response mechanisms.
· Acknowledge the increased demand for water associated with ammonia production, including the necessity for water desalination processes.
	· Increase human activity raising the risk of air and water pollution through potential spills and leaks, as well as an escalation in noise levels.
· Emission of GHG and other pollutions from production and transportation.
· Spills and leaks can potentially result in the loss or degradation of local natural habitats, thereby affecting biodiversity and the overall health of ecosystems.
	· The long-term impacts of technologies and processes associated with carbon dioxide storage subsea, ammonia as alternative fuel etc. are unknown.
· Uncertainties regarding the consequences of greenhouse gas (GHG) and other pollutant emissions.
· Lack of a thorough assessment and regulatory framework to prevent emissions (beyond CO2), promote low-emission technologies, protect and restore marine habitats, and minimize negative impacts of these industries.
· Assuming that some ships are running on hydrogen, there will be fewer criteria air contaminants (CACs), improving air quality. Decarbonization addresses climate change. 






Table B2c. Ammonia Production, Shipping and Carbon Dioxide (CO2) Storage Cluster: Expanded BEDA Ocean Wealth Screening Details
FPIC applies only to Indigenous rights-holders; municipal, provincial, and territorial bodies provide regulatory sign-offs (not FPIC).
	Pillar
	Local (Indigenous Rights-Holders (FPIC) & Municipal Sign-Offs)
	Regional (Indigenous Rights-Holders (FPIC) & Provincial/Territorial Sign-Offs)
	National (Canada)

	Ocean Wealth
(Economic)
	· Conduct a valuation study to evaluate the local and regional Gross Value Added (GVA), encompassing cost-benefit and techno-economic analyses.
Adhering to safe operating procedures, preventive measures, and regulations minimizes environmental risks, benefiting traditional industries like tourism and fisheries. This leads to the creation of a resilient ocean, ensuring continued food security, access to natural products, and preservation of a sense of place.
· Secure agreements, contracts, and government approvals to attract business investment.
· Attract high quality personnel, stimulating local service economy.
· Secure benefits from capital expenditures (CAPEX) during construction, such as plant and terminal development, leading to an influx of workers and increased local economic activity.
· Generate employment opportunities, including direct, indirect, and induced jobs throughout the construction and operational phases.
· Stimulate the local economy through increased disposable income.
· Boost on-site economic activities.
· Encourage local sourcing and purchasing across various sectors.
· Leverage operational expenditures (OPEX) benefits, including the production and shipment of ammonia, to further stimulate the local economy.
· Contribute to increased tax revenue for municipal authorities.
· Enhance local infrastructures, such as hospitals and roads, through project-related improvements.
· Drive local economic growth through strategic supply chain investments.
· Prioritize suppliers with business practices aligned with triple bottom line objectives.
· Encourage competition to fuel continuous innovation and technological advancement.
· Facilitate the export of locally produced ammonia through the local port to reach national and international markets.
· Explore the potential for companies involved in ammonia production, carbon dioxide storage, and shipping to receive carbon credits for their operations.

	· Engage professionals to conduct valuation and techno-economic studies, fostering increased economic activity and advancing technical expertise.
· Job creation and increased economic output from new sector
· Cleaner energy production investments can help oil and gas industry transition to clean energy.
· Create a positive business environment for investment through government initiatives, including favorable tax policies, regulations, and support for research and development.
· Facilitate public and private sector collaboration and investment.
· Utilize innovative financing methods (e.g., eco-friendly venture capital, green bonds etc.) and government incentives (e.g., government grants, loan guarantees, carbon credits, tax incentives, public-private sector partnership etc.) to attract investments and mitigate project risks.
· Generate employment opportunities, encompassing direct, indirect, and induced jobs during both construction and operation phases.
· Engage provincial companies in the design, construction, and maintenance of plants, terminals, storage facilities, and ships.
· Generate positive effects on wage expenditure through increased disposable income.
· Foster regional economic growth and trade by promoting regional sourcing and purchasing across various sectors, thus amplifying supply chain interactions, triggering a GDP multiplier effect, and enhancing gross value added, while increasing tax revenue for the province.
· Develop a regional maritime industry cluster and growth strategy, enhancing regional infrastructures and connectivity to spur economic development, stimulate regional GDP growth, foster a robust regional supply chain, and attract businesses to the area.
· Establish the region as a hub for innovation and technological advancement in hydrogen, ammonia, and carbon dioxide applications.
· Create a center of excellence and invest in research and development infrastructures.
· Transform regional ports into hubs for hydrogen and Carbon Capture, Utilization, and Storage (CCUS).
· Enable ports to refuel ships with hydrogen and ammonia.
· Facilitate the shipping of carbon from regional plants to offshore storage from regional ports.
· Support the province's transition away from the oil and gas industry and promote regional industrial decarbonization.
· Encourage economic diversification to enhance resilience.
· Improve energy security by leveraging new sources of energy.
	· Engage experts to support valuation and techno-economic studies, to foster economic activity and expand technical expertise.
· Carbon trading proves offsets for national and global community and economic benefits for Canada
· Transition to cleaner energy sources attracts national and international investments.
· Cultivate a conducive business environment for investment through government measures, including favorable tax policies, regulations, and support for research and development.
· Encourage collaboration between the public and private sectors, promoting strategic investments.
· Employ innovative financing methods and government incentives (see left) to attract investments and mitigate project risks.
· Create strategy to support and amplify economic activities such as the design, construction, and maintenance of plants, terminals, storage facilities, and ships under Canada’s National Shipbuilding Strategy.
· Generate positive effects on wage expenditure through increased disposable income.
· Boost international trade (e.g. ammonia export and import of production equipment to support the supply chain) and wealth generation through increased GDP, job creation and economic activities spurred by the industries.
· Assist to implement national sourcing and purchasing across various sectors, triggering a GDP multiplier effect and enhancing gross value added.
· Foster new supporting industries or expand existing ones (e.g. electrolysers production, shipbuilding and maintenance, MRV sensors production, wind turbine production, liquefaction plant and bunkering facilities fabrication and maintenance, environmental monitoring services, training and education, government services for the new industries, research and development etc.)
· Increase national tax revenue
· Develop new and improved infrastructures and connectivity on a national and international scale, including shipbuilding for ammonia/CO2 carriers.
· Stimulate national GDP growth and bolster the national supply chain (see above).
· Mandate national research and development (R&D) activities to support continuous innovation.
· Provide funding and support for R&D initiatives.
· Facilitate the transition to a hydrogen and carbon economy.
· Promote green ammonia generated from renewable energy as a sustainable alternative fuel in global demand, aligning with global decarbonization efforts.
· Contributing to Canada’s Blue Economy. 
· Enhanced international competitiveness with green energy source.
· Promote economic diversification for increased resilience with three new industries that operate in the emerging hydrogen and carbon economies. 
· Strengthen energy security through diversified energy sources.
· 

	
	· Possible interruptions to local businesses, including competition for investment, land, and labor.
· The emergence of a new industry may displace traditional sectors.
· Intensified competition may lead to potential job displacement within the region.
· Increased competition for resources, such as land and labor, may result in price escalation.
· Necessity for obtaining social license to operate, ensuring community acceptance and support. 
· The occurrence of accidents, such as spills, could have adverse effects on the local economy.
	· Increased competition for resources, such as land and labor, could result in higher prices.
· Government incentives and subsidies funded through deficit spending may contribute to a rise in provincial debt.
· A greater portion of tax revenue may be allocated to service the accumulated debt.
· The potential for inflation may arise as a consequence.
· The introduction of a new industry has the potential to displace traditional sectors, including large national or international suppliers.
· Competition within the industry may lead to job displacement.
· Acquisition of social license to operate by companies and government approval becomes essential.
· Higher-than-expected capital expenditures (CAPEX) and operational expenditures (OPEX) may be incurred.
· Unforeseen negative impacts on gross value added could arise. 
· The costly cleanup and liability resulting from spills and leaks may negatively impact businesses and government.
· The creation of regulations, monitoring, and the implementation of preventive and emergency measures pose additional burdens to the province.
	· Utilizing deficit spending for government incentives and subsidies may contribute to an increase in national debt.
· A larger portion of tax revenue may be directed towards servicing the accrued debt.
· The potential for inflation may arise as a consequence.
· Acquiring social license by companies to operate and government approval becomes imperative.
· The industry faces international competition, with more advanced technology, cheaper energy, and increased subsidies in other nations.
· Higher-than-expected capital expenditures (CAPEX) and operational expenditures (OPEX) may be incurred.
· Unforeseen negative impacts on gross value added could emerge. 
· The possibility of environmental damage resulting from spills and leaks may incur costs for both the industry and the government, potentially harming Canada’s natural resources.
· The need to create regulations, monitoring, and the implementation of preventive and emergency measures impose additional burdens on the Federal Government.
· There is a risk of losing market share to competitive countries with lower costs.





Table B2d. Ammonia Production, Shipping and Carbon Dioxide (CO2) Storage Cluster: Expanded BEDA Cross-Cutting Perspectives Screening Details
FPIC applies only to Indigenous rights-holders; municipal, provincial, and territorial bodies provide regulatory sign-offs (not FPIC).
	Pillar
	Local (Indigenous Rights-Holders (FPIC) & Municipal Sign-Offs)
	Regional (Indigenous Rights-Holders (FPIC) & Provincial/Territorial Sign-Offs)
	National (Canada)

	Cross-Cutting Perspectives
	
	· Leverage Canada’s Ocean Accounts and utilize valuation studies to assess the economic worth of these industries, marine resources and ecosystems to assess the true costs and benefits in various scenarios, including the impacts of accidents and spill.
· Valuation studies provide policymakers and stakeholders with financial insights, to support informed decision making and to allocate resources effectively for marine conservation, restoration and development initiatives.
· Valuation studies include cost-benefit and techno-economic analyses under various scenarios, including accidents and spills, aiding in risk management and mitigation planning.
	· Implement Marine Spatial Planning to strategically organize and allocate marine activities, minimizing conflicts and promoting sustainable resource use.
· Use MSP as a tool to balance economic development, conservation, and recreational use of marine areas.
· Facilitate coordination among stakeholders to optimize the spatial arrangement of maritime activities, ensuring ecological integrity and sustainable economic growth.
· Enhance the optimal decision-making process related to coastal and ocean management through the systematic approach of MSP.
· Address maritime security challenges to safeguard against threats (e.g. disruptions of ammonia shipping or production) and use advanced technologies to enhance emergency response capabilities (e.g. accidents and spills)
· Align marine policies and initiatives with the United Nations Sustainable Development Goals (SDGs), and use the SDGs framework to integrate economic, social, and environmental considerations into marine management practices.



