Agribusiness: Analyse sustainable seafood future proofing strategies to ensure long-term viability of a seafood harvesting business.
Duration: 5 weeks
	Essence statement:
	Using agribusiness knowledge & skills to analyse sustainable seafood future proofing strategies to ensure a long-term seafood harvesting business viability.

	Picture: 


	Future proofing is the understanding of the impacts of outside influences on businesses & their ability to meet present & future needs to ensure long-term business viability for future generations.  There are many influences facing the New Zealand seafood industry & its future, e.g. economic, environmental, political, cultural, social, ethical, technological, biological, scientific & legal.  These influences must take priority & it is vital that our young people have an understanding of these challenges in order to make good business decisions to ensure long-term viability. There are many issues facing the New Zealand seafood industry & its future.  Future proofing is having the foresight to limit impacts from influences such as biodiversity.  External influences must be predicted, prevented, limited, minimised, or corrected to ensure long-term seafood business viability. 

The following are important ideas within the Big Picture:

· Apply future proofing knowledge & concepts to a seafood business.

· Understand the effects external influences may have on a seafood business.

· Being able to adapt & mitigate the external influences to ensure long-term seafood viability.
· Being able to predict impacts both within & beyond the seafood & the consequences of these impacts on the business.
· Using knowledge & skills to understand the different influences, rethink long-standing ideas & consider alternative practices.

· Apply knowledge to meet seafood business needs, resolve their issues & develop new technologies.

	Principles:


	Treaty of Waitangi:  Have an understanding the Maori perspective on seafood businesses & long-term viability.
Coherence: Creating links between knowledge & skills gained within the seafood community & the agribusiness industry.

Future Focus: Business decisions that allow long-term viability of seafood harvesting.
Cultural diversity: Students examine a variety of worldviews in considering seafood business issues.
Community & participation: Businesses are viable for the common good.

Integrity: Involves business being honest, responsible, accountable & acting ethically.

	Values: 


	Ecological sustainability, which includes care for the environment.

Community & participation for the common good.

	Key Competencies: 


	Thinking: Make sense of information, develop understanding, make decisions, & reflect on learning.
Using language, symbols, & text: To access & communicate information & to communicate this information with others.
Participating & contributing:  To understand the importance of balancing rights, roles & responsibilities of social, cultural, physical & economic environments. 

	New Zealand Curriculum Links. 
Agricultural & Horticultural Science Level 8:

	· Contextual Strand: Markets   
	Learning Objective 2: Critically examine how scientific & technological principles are applied to the life processes of plants and/or livestock in order to shape the attributes of primary products for specified markets.

	· Contextual Strand: Sustainability    
	Learning Objective 3: Critically examine the impact of primary production management & processes on the environmental sustainability of primary production.

	· Contextual Strand: Profitability 
	Learning Objective 4:  Critically examine the impact of a range of specific factors on the profitability of primary production in New Zealand.

	Science Curriculum Level 7 & 8:

	· Planet Earth & Beyond: 
Earth systems & interacting systems.
	Develop an in-depth understanding of the interrelationship between human activities & the geosphere, hydrosphere, atmosphere & biosphere over time. 

	· Living World: 

Life processes, ecology & evolution 
	· Understand the relationship between organisms & their environment.

· Explore the diverse ways in which animals & plants carry out life processes.

	Business Studies: Level 8

	Explore how & why large businesses in New Zealand make operational decisions in response to internal & external factors.

	Economics: Level 8
	Understand how the nature & size of New Zealand economy is influenced by interacting internal & external factors. 

	Education for Sustainability Level 8:

	· Knowledge & Understanding: 


	· Evaluate social, economic, & technological measures that could be taken to sustain natural resources and improve biodiversity now & for the future.

· Analyse the impact of strategies & initiatives for a sustainable future.

	· Attitudes & values:
	Analyse the values & behaviours that will contribute to a sustainable future.

	· Actions
	Analyse actions necessary for sustainability & plan, implement, & critically evaluate personal action for a sustainable future.


	What is The Big Picture?
· What is seafood sustainability?

· How is it relevant to future proofing? 
· Why is understanding seafood sustainability important?

· What is some seafood sustainability future proofing strategies?
· How will these sustainability future proofing strategies ensure long-term viability of a seafood harvesting business?

	Depth of coverage.
	Specific Learning Outcomes.

Students understand:
	Learning Activities.
	Resources.

	What is future proofing?

· Future proofing is the understanding of the impacts of outside influences on businesses & their ability to meet present & future needs to ensure long-term business viability for future generations.  
· Refers to the ability of the business to continue to be of value into the distant future & meet its needs & goals.
· The concept of future proofing is the process of anticipating the future & developing strategies to minimise the effects of shocks & stresses of future influences, events or issues.
· Future proof from the impact of “megatrends”.
	· What are some future proofing issues that businesses face?

· How to apply future proofing knowledge & concepts to businesses?
	· What is sustainable fishing? That is a fishery where the fish and seafood are harvested at a sustainable rate, meaning the resource can continue to provide for future generations. 

· What is biodiversity? – It is retaining the variety of life on Earth. 

· Discuss what is seafood sustainability future proofing? Students discuss as a think pair share. Share ideas with another pair. Share as a class.
· What is New Zealand’s seafood harvesting threats? 
· Discuss this statement by Charles Darwin & its relevance to future proofing businesses - “It is not the strongest that survive, nor the most intelligent, but the ones most responsive to change”.

· Do Fisheries Role play activity.
	· Fisheries Role play activity.

	Examples of the Seafood industry

· New Zealand Hoki – see Hoki Factsheet
· Orange Roughy https://www.seafood.co.nz/show-species/orange-roughy/ 
· Greenshell mussels https://www.seafood.co.nz/show-species/greenshelltm-mussels/ 
· King Salmon http://www.salmon.org.nz/ 
· Pacific Oysters https://www.seafood.co.nz/show-species/pacific-oysters/ 
· Tuna
· Eels
· Also see resources
· Aquaculture in Action.
· Aquaculture lesson overview
· Aquaculture lesson resources
· Aquaculture lesson Scenario Card
· Aquaculture lesson Student Guide 
· Aquaculture lesson Teacher Guides
	· 
	· Look at https://www.seafoodnewzealand.org.nz/industry/our-sectors/; https://www.sciencelearn.org.nz/images/843-nz-marine-farm-locations and https://www.seafoodnewzealand.org.nz/species/  
· Watch Ocean Bounty on commercial fishing https://www.threenow.co.nz/shows/ocean-bounty/S1247-430 
· Read Look before you leap, says Sinclair. 
· Read about orange roughy https://fs.fish.govt.nz/Page.aspx?pk=5&fpid=15 and http://www.openseas.org.nz/fish/orange-roughy/ 
· Greenshell mussels 
· Read https://www.sciencelearn.org.nz/resources/751-new-zealand-s-green-lipped-mussel-industry or https://www.sciencelearn.org.nz/resources/1421-mussels 
· Watch https://www.sciencelearn.org.nz/image_maps/17-how-mussels-are-farmed-in-new-zealand or http://www.aquaculture.org.nz/industry/greenshell-mussels/ or http://www.justthejob.co.nz/individual-career-videos/primary-industries-/aquaculture.html 
· Do Sims and diffs - wild and farmed mussels activity.

· Watch

· http://www.aquaculture.org.nz/industry/king-salmon/
· http://www.justthejob.co.nz/individual-career-videos/primary-industries-/fishing.html#previous-photo
· http://www.justthejob.co.nz/individual-career-videos/primary-industries-/salmon-farming.html#previous-photo 

· http://www.justthejob.co.nz/individual-career-videos/primary-industries-/seafood-technology.html#previous-photo 

· http://www.aquaculture.org.nz/industry/pacific-oysters/ 
· Read about tuna species https://teara.govt.nz/en/oceanic-fish/page-2 and https://www.sealord.com/nz/sustainability/committed-to-sustainable-tuna/ 
· Read about eeling https://www.niwa.co.nz/te-k%C5%ABwaha/tuna-information-resource/pressures-on-new-zealand-populations/commercial-tuna-fisheries 
	· Sims and diffs - wild and farmed mussels activity.
· Hoki Factsheet.
· Aquaculture in Action.
· Aquaculture lesson overview

· Aquaculture lesson resources

· Aquaculture lesson Scenario Card

· Aquaculture lesson Student Guide
· Aquaculture lesson Teacher Guides
· Look before you leap, says Sinclair

	Importance of future proofing. 

· The business will be progressively impacted by sustainability, stakeholder demands, increased regulations & rising costs for resources, insurance, & finance & sustaining by itself is not enough. The business wants to thrive. These drive change.
· What are the consequences if we don’t future proof for sustainability? Reputation, Profitability, Innovation & Unviability. 
	· Why is it important for agribusiness?
· The consequences of the impacts. 
	· Why is future proofing important for a seafood harvesting business?
· Provides major economic benefits to our economy by creating jobs and export income. 
· To understand why restrictions and rules are put in place for commercial fishers and why scientific research and management must be on-going. 
· Why is sustainability in our ocean important?
· Watch https://www.youtube.com/watch?v=s3Xxea-zFso and look at https://www.sealord.com/nz/sustainability/ 
· Do why is sustainability in our ocean important? w/s
· Why is retaining biodiversity in our ocean important?
· Preserve the precious resources found in our marine environment.  
	· Why is sustainability in our ocean important? w/s


	Long term viability

· Viability refers to ensuring the continuity of a business to meet current & future needs.

· The viability of a business is measured by its long-term survival, & its ability to have sustainable profits over a period of time.

· If a business is viable, it is able to survive for many years, because it continues to make a profit year after year. The longer a company can stay profitable, the better its viability.
	· How does future proofing businesses ensure long-term viability? 
	· What are the different perspectives of business viability here in New Zealand? 
· What constitutes short or long-term viability in a seafood harvesting business? 

· Why is being long term viable important for a seafood harvesting business? 
	

	External Influences & their future issues or drivers of change leading to future proofing. 

· Influences are; 
· Environmental 
· Social 

· Cultural 

· Economic 

· Political 

· Ethical 
· Technological 
· Biological 

· Scientific 

· Legal 

· The concept of future proofing may change depending on the influence, e.g., in some environmental issues, future proofing is used to describe the ability of a business to resist the impact of potential climate change due to global warming, such as “dependency on fossil fuels will be more or less completely eliminated & replaced by renewable energy sources.”  

· Explain the impacts that these influences will have on the short or long-term viability of a business. 
	· The different influences. 

· That the concept of future proofing may change depending on the influence. 
	· What influences impact businesses? 
· What effect do they have on businesses, other businesses, the community & New Zealand?

· Why do we need to be aware of influences in a business?

· Why does the concept of future proofing change / alter depending on the influence that is impacting the business? 

· How can producers be more proactive rather than reactive?

· Explain the impacts that these influences will have, short or long term. 

· Discuss the philosophy of producers: ethical vs profit.
· In groups of 3, using Stop Motion Studio, choose one influence, present a 1-minute video to show the class on your influence, what it is, how it can impact, & why it is important in future proofing. 
NOTE: If influences need to be understood in more depth, see 2.1 Future Proofing scheme. 
	

	Identifying seafood sustainability future proofing influences. 
· Identify possible future proofing influences that may affect a seafood harvesting business.  

· These could impact on: strategic, commercial reputation, operational, financial, &/ or compliance / regulatory areas of the business.

· Identify specific impacts that might arise from these influences.

· Assess likelihood of occurrence & the severity of any impact (e.g., sensitivity analysis).
	· The impact of influences on a business. 

· How does sustainability affect a seafood business?
	· Suggest some influences that are most likely to have impact on seafood harvesting businesses. 

· What effect do they have on seafood harvesting businesses, other businesses, the community & New Zealand?

· Why do we need to be aware of influences on a seafood harvesting business?
·  Environmental influences

· On a T-chart note the things which might impact negatively on the environment when fishing both recreationally and commercially.

· Seafood biosecurity see 2016-Aqua-Biosecurity-Handbook-On-farm-Risks
· Climate change is starting to affect ocean temperatures, acidity levels and currents across the globe. See http://www.mfe.govt.nz/climate-change/likely-impacts-of-climate-change/overview-of-likely-climate-change-impacts , https://www.sciencelearn.org.nz/resources/144-human-impacts-on-marine-environments and http://www.mpi.govt.nz/protection-and-response/environment-and-natural-resources/climate-change-and-the-primary-industries/ 
· Ocean Acidification booklet and watch https://vimeo.com/97801160 
· Understanding the effects of run-off, see http://fs.fish.govt.nz/Page.aspx?pk=173&tk=561, https://www.sciencelearn.org.nz/resources/138-estuaries-and-farmland-run-off and http://www.mpi.govt.nz/protection-and-response/environment-and-natural-resources/fresh-water/ 
· Biodiversity of marine species
· Shell fish biotoxins http://www.mpi.govt.nz/travel-and-recreation/fishing/shellfish-biotoxin-alerts/
· Understand the effect of pollution on the marine environment and how it affects seafood harvesting businesses 
· https://teara.govt.nz/en/marine-conservation/page-6 or 
· http://www.tandfonline.com/doi/abs/10.1080/03036758.1991.10431398  

· https://www.sciencelearn.org.nz/resources/144-human-impacts-on-marine-environments
· Economic influences

· Read Economic review of the seafood industry to Dec 2017.

· Social influence
· Fishers have come under pressure from conservationists to stop destructive fishing techniques such as bottom trawling. 
· The Royal Forest and Bird Protection Society’s website offers a fish-buying guide that takes the marine environment into account.  http://www.forestandbird.org.nz/what-we-do/publications/-best-fish-guide 
· Political influences

· Read Aquaculture and the new look Fisheries New Zealand

· Read Inshore fleet moves forward with new mitigation programme
· Biological influences
· Pea crab infestation https://www.sciencelearn.org.nz/resources/753-testing-how-pea-crabs-affect-mussel-farming 

· Do Finding a female activity
· Cultural influences
· Kaitiakitanga https://www.sciencelearn.org.nz/resources/2544-understanding-kaitiakitanga 
	· Ocean Acidification booklet. 
· 2016-Aqua-Biosecurity-Handbook-On-farm-Risks
· Finding a female activity

· Aquaculture and the new look Fisheries New Zealand

· Inshore fleet moves forward with new mitigation programme

· Economic review of the seafood industry to Dec 2017.

	 What are future proofing strategies?
· Future proofing is the process of anticipating the future & developing strategies to minimise the negative effects while taking advantage of the positive effects of shocks & stresses due to future influences, events, or issues. 
· Outside influences must be predicted, prevented, limited, minimised, or corrected to ensure long-term business viability.

· Future proofing strategies are courses of action that influence a business & may affect long-term viability.  The strategies could be innovative & revolutionary.

· Businesses need to show leadership by example & to contribute by making decisions that lead to actions for a viable future. 

· Future Proofing a Business Process

· Once the influence has outlined, identify strategies to mitigate the high probability & / or high impacts.

· Analyse the strategies to ensure that they met the long-term viability of the business. 

· Hypothesize the possible outcomes that are likely to occur under each given strategy.

· What will the consequences of each outcome be for each strategy?

· Recommend strategies that will best meet the future needs of the business to ensure long-term viability. 

· Develop a plan to implement strategies.

· Monitor & review strategies regularly.

· Take an active approach: regularly evaluate & review current status in terms of future proofing. Scan the trends to provide a fresh perspective & determine how the business will respond to these trends.
	· What are future proofing strategies?
· What strategies can a business use to future proof?
	· What are future proofing strategies? 
· Why are future proofing strategies important to a seafood harvesting business?

· How does having future proofing strategies improve the long-term viability of a business?
· Understand the Future Proofing a Business Process. 

· Read “Managing risk key to future” article.

· What is being done in different businesses?

· Discuss the slogan “Knowledge is power”.  How does that help businesses to future proofing?

· Mind map impacts that may occur from the strategies. 
	· “Managing risk key to future” article.

	What are some on-sea seafood sustainability future proofing strategies?
 
	· What strategies can a seafood harvesting business use to future proof?


	· Using the Future Proofing process, to develop on-boat strategies to future proof a seafood harvesting business. 

· Use flip charts from MPI to see strategies for protecting the seafood industry. 

· Environmental influences

· Biosecurity of marine pest invasions  - Clean / antifoul boats – watch http://www.mpi.govt.nz/travel-and-recreation/outdoor-activities/boating-and-watersports/cleaning-boats/ or http://www.mpi.govt.nz/protection-and-response/readiness/aquaculture-biosecurity-readiness/ 
· Marine Stewardship Council – Orange Roughy https://vimeo.com/194763865 Discuss why it is so important to take steps to protect our high quality reputation. 
· Cultural influences
· The Māori implement some practical elements, especially rāhui (bans), which restricted the harvest of fish species at certain times, and sometimes included size limits. There are tapu  (restrictions) relating to certain practices such as polluting fishing areas with human waste, and rules preventing damage to fishing grounds with nets and lines e.g. sacks and baskets are never dragged over shellfish beds.
· Read about Maori fisheries management  https://teara.govt.nz/en/marine-conservation/page-7 

· Technological influences 
· Help to reduce by-catch e.g., exclusion devices on trawl nets help to release seals, sea lions and turtles. 
· Acoustic alarms, or pingers, which scare off dolphins as they approach a net. The pingers are placed at 100-metre intervals along a net and are activated by a battery lasting 30 days.
· Seabirds

· Fishers use the Brady Bird Baffler, a device attached to a fishing boat, which confuses birds, keeping them off dangerous nets. 

· Watch seabird deterrents https://www.youtube.com/watch?v=bxlpPcVxRuo, https://www.youtube.com/watch?v=8ETSkq-gq78  and https://www.youtube.com/watch?v=Igt37xR9lm4 
· Watch underwater bait setter on a tuna boat https://www.youtube.com/watch?v=xdPLaRjR4Pw  
· Echo sounders can locate schools of hoki, a commercially trawled species, in mid-water so that trawlers do not have to drag the ocean floor. 
· Net monitors tell skippers when their nets are full, so that they can haul them in before unwanted species are caught. 

· Precision Seafood Harvesting System – see http://www.tiaki.com and watch https://www.youtube.com/watch?v=_6vUt5d3-qU and https://www.youtube.com/watch?v=oeSFjLxyUi0 or https://www.youtube.com/watch?v=A5Hq4gVQgc4 
· Biological influences
· Use flip charts from MPI to see marine pest identification guide. 

· Pea crab infestation https://www.sciencelearn.org.nz/resources/758-biocontrol-of-the-new-zealand-pea-crab 
· Use a SWOT analysis to determine the best strategies to use on a seafood harvesting business. 

· Will the implementation of these on-sea or on-boat strategies future proof our seafood harvesting business?
	· Flip charts from MPI to see marine pest identification guide. 

· Flip charts from MPI to see strategies for protecting the seafood industry. 



	National Responses to Seafood Sustainability 
· MPI https://www.mpi.govt.nz/ 
· Department of Conservation (DOC) http://www.doc.govt.nz/ 
· SeafoodNZ https://www.seafoodnewzealand.org.nz/ 
	· What national support do fishing business receive? 
	· What seafood sustainability future proofing strategies have been put in place nationally?

· Legal influences

· Why do we have fishing rules and regulations? 

· How will rules help to protect marine life in New Zealand? 

· Read http://www.mpi.govt.nz/travel-and-recreation/fishing/fishing-rules/ and https://teara.govt.nz/en/marine-conservation/page-7 
· Before 1986, there were few limits to the number of fish that commercial fishers could catch.  Find out how New Zealand fisheries were managed before 1986 and then since using the quota system https://teara.govt.nz/en/marine-conservation/page-5 

· Implemented marine reserves - is an area where no harvest is allowed. By 2014, New Zealand had 44 reserves, where people can swim, snorkel, dive and go boating, but no fishing. Read http://www.doc.govt.nz/nature/habitats/marine/ 

· The Fishing Industry Association has produced a code of conduct to minimise seal deaths. 
· All whales within New Zealand’s 200-nautical-mile Exclusive Economic Zone are totally protected under the Marine Mammals Protection Act 1978.  Read https://teara.govt.nz/en/marine-conservation/page-7 

· All dolphins are also totally protected in New Zealand waters by the 1978 act. Read https://teara.govt.nz/en/marine-conservation/page-7 
· In the 2000s, all seabirds except seven species were fully protected.  

· Understand the seabird management plan by watching https://www.youtube.com/watch?v=kzlM1AsbgzY 
· Seafood food safety requirements http://www.mpi.govt.nz/travel-and-recreation/fishing/food-safety-for-fishers/ 

· Fishing methods – rules http://www.mpi.govt.nz/travel-and-recreation/fishing/fishing-methods/  

· Releasing undersized fish http://www.mpi.govt.nz/travel-and-recreation/fishing/fishing-methods/ 

· Complete MPI worksheet on monitoring and observing. 
· Watch https://www.youtube.com/watch?v=PhnwBnH9MWk 
· Analyse the national strategies put forward by MPI by looking through their website https://www.mpi.govt.nz/growing-and-harvesting/aquaculture/ or https://www.mpi.govt.nz/growing-and-harvesting/fisheries/ 
· What are some strategies used?

· Better border security http://www.b3nz.org/

· Complete DOC Marine Reserves and Mammal Sanctuaries w/s. 

· Biological influences

· Resilient mussels http://www.cawthron.org.nz/aquaculture/news/2017/strong-mussels-inherit-ocean-acidification-resilience-parents/
· Creating a better breed of mussels https://vimeo.com/99091656 

· Do you think that they will future proof New Zealand & our businesses?
	· MPI Monitoring and Observing w/s.
· DOC Marine Reserves and Mammal Sanctuaries w/s

	Assessment 

· Analyse future proofing strategies to ensure long-term viability of a business.
	· 
	Visit a local seafood harvesting business & discuss the future proofing issues they face.  Questions to ask. 

· What are some sustainability issues that you are facing in your business?

· Why is undertaking seafood sustainability important?

· What sustainability strategies do you undertake in your business to ensure long-term viability?

· What impact does sustainability strategies have on your business?

· What would the possible impacts be on your business if you did not implement sustainability strategies? 

· Whose problem is seafood sustainability? 

· Are there any agencies that help you to implement sustainability strategies in your business?

· What do you need help with to improve your sustainability?
· For a new person to seafood harvesting, what would be the best strategy to implement and why? 
Get a local commercial fisher into talk about the need for and methods of sustainable fishing.
	

	Assessment:
	AS91869 Agribusiness 3.8 Analyse future proofing strategies to ensure long term viability of a business (4 credits)
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