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The Economical Sustainability of the Fishing Industry-Assessment One 
Introduction 
As Roberts (2010) explains Britain’s most hazarder’s occupation is commercial fishing as many fatal accidents occur due to the lack of personal flotation devices, lone fishing and the use of unstable and unseaworthy fishing vessels. Economics within the fishing industry explains fishing behaviour and overexploitation of resources is a well-established topic (Munro, 2019). According to Quaas and colleagues (2012) fishing is an ‘economic activity’ that develops a substance based economy. For example fisherman targets are based on the level of exploitation (caught fish), which makes the gear dependent on the revenue gained from the exploitation and is influenced by the costs that incur, such as damaged gear. 
The fishing industry has been criticised for its well-known hierarchy within distribution sectors, as company management  incentives for fishermen and fisheries, change economic behaviours, in some cases directly (limiting technology), or indirectly (displacement of operating fishers in certain areas) (Sumaila, et al., 2011). Not only does management influence the fishing industry, however stock take (amount of boats), resources (fish population), weight allowances on boats and travel expenses (subsidiaries) (Vázquez-Rowe, 2020) will be discussed further in relation to sustainable development. 
Currently, sustainable development is a widely used phrase within economics, it has many different meanings. However, in broad terms it is an attempt to combine growing concerns about a range of environmental issues with socio-economic issues (Alongi, 2020). In fishing terms ‘environmental issues’ include; sea pollution, fishing methods and habitat disruption, whereas ‘socio-economic issues’ relate to spatial management and national/international fishery strategies  (Wang et al, 2016). Sustainable development has the potential to address fundamental challenges for humanity now and into the future. 
To do this, attentiveness is needed on justifiable sources of revenue, well-being rather than wealth is accentuated and long term environmental sustainability requires analysis of principles linking social and environmental situations to human equity (Annan-Diab & Molinari, 2017). As a result, Baker and Harris (2020) emphasise that fishery management is becoming an economic target internationally and nationally, where policies are being changed and incorporating environmental fishery operating guidelines. This eco-system approach requires analysis of all activities in the marine environment and underlining this greater need of economic evaluation. 
Environment and social issues that affect the fishing industry in terms of market failure 
There are various factors through the years that have affected the fishing industry in terms of the environment such as: fishery stocks (over fishing), fishery management, spatial planning, water pollution, habitat damage and farming methods (Delgado, 2003). 
These days in the fishing industry, it has come apparent that there is an increased amount of pressure to comply with environmental requirements (Alongi, 2020). This pressure is revealed in evidence by Alongi (2020) that vital commercial fishery stocks have either been over-fished or are in danger of over-exploitation beyond sustainable levels. The major issue of the fishery industry as outlined is the over-fishing, affecting fish stock.  
There are a number of reasons for the weakening of fish stock, the lack of property rights over the sea, information failure that fisherman do not know the size of available fish stocks and external forces (Satterthwaite and Carlson, 2015). Given fisherman fail to take into account the impact of their actions on marine species, including the impact of over fishing on other fisherman in the future, this could have a large economical effect long term (Economics Online, 2008-2020). 
In recent years, the number of sustainable seafood guides internationally has grown to approximately 200 to combat overfishing (Roheim, 2009) . Therefore, these seafood guides have been introduced to protect certain types of marine life, as fishing needs to be controlled and these guides specify the different breeds to be targeted, in order to protect the endangered species, this is a method outlined to control the fishing industry(Toonen and Bush, 2020). 
Furthermore, water pollution is the next environmental problem that faces the fishing industry because there are many marine vehicles being used in the fishing process, which address deficiencies in the marine management and overall impacting on the habitats of the eco system (Coastal Management, 1991). The internal accomplices of the fishing industry are not only to blame; the accumulation of plastic waste in the ocean is a global and rapidly growing problem. Experts are especially concerned about the enormous amounts of plastic particles that are smaller than grains of sand that could enter the food chain and corrupt fish population and the nutritional reputation within the fishing industry (Tibbetts, 2015). Environmental and social issues must not be ignored. 



Environmental and social solutions 
Issue (overfishing) - Solution 1
	Table 1.0 (Progress on creating a ‘blue belt’ of Marine Protected Areas (MPAs) around our coast)
“We have 299 MPAs in UK waters. Over 24% of UK waters are protected within MPAs and this includes 50 Marine Conservation Zones (MCZs) in England protecting over 20,000km2 of precious marine habitats. In addition we have 45 Special Protection Areas for seabirds and 39 marine Special Areas of Conservation in England. A third tranche of Marine Conservation Zones will complete the network of ‘Blue belt’ sites” (State, 2018).


Due to the overfishing in certain areas of the UK/European waters (British isles) ,protection has been put into place to safeguard our future stocks and resources( Cottier-Cook et al., 2016), hence the introduction of the “Blue belt” protection scheme for Marine protected areas (see table 1.0 below). Now with 24% of the UK waters protected (in England) this will allow certain areas to grow and create stable environments for sea-life. Although this is a solution to a drastic environmental/social issue, this has not taken into account the other three countries that make up the “British isles”, such as Wales, Ireland and Scotland…”Scotland being the most valuable and largest of our sea food inflow”(State,2018).
(Secretary of States “Blue belt” protection plan to reduce over-fishing tendencies, State, 2018)
From the model  below there is a clear indication that once over fishing starts, loss for future generations is unavoidable, social benefit is cut dramatically, the amount of resources (fish) next season will be reduced and subsidiaries being increased to compensate for the loss of resources(paying more for less fish). As economics online (2020) suggests, this model highlights the result of fisherman’s neglect, thankfully the solution is “blue belt” sites (issue- short term fix).
Supply and Demand Model with Subsidiaries 
[image: https://scontent.flhr3-2.fna.fbcdn.net/v/t1.15752-9/92023440_215309469745221_3285310344016166912_n.png?_nc_cat=102&_nc_sid=b96e70&_nc_ohc=ei32rebFgNEAX_5tGkO&_nc_ht=scontent.flhr3-2.fna&oh=7e322901e7d5caafb89c2f0eecd2dbde&oe=5EA9F361](economicsonline,2020)
As above shows, the protected marine areas and conservation zones promote a solution to marine habitats that are being damaged due to the fishing industry.  From this model, different ways to determine the environmental impact to local areas have been established, hence the “blue belt” scheme. In order to realise these impacts an EIV (environment impact assessment) was taken to examine the impact the fishermen had on their own work environment (surplus of pollution). As Islam et al (2015) explain an EIA is usually to estimate economic benefits of a project or issue.  Then if the benefits do not outweigh the cons, subsidiaries are established through a TEV (total economic value) to fund recovery of the polluted/affected area, for future growth. An EIA must be used to gather an accurate TEV (Islam et al, 2015). 
In order to have accurate TEV’s and subsidiaries, better information is needed, as figures the fishermen receive are often wrong figures (Correia et al., 2020). For example, the amount of hours can have an adverse effect on a fishermen’s catch, if told 100tons but once the docks are reached, only allowed 80 tons and then they will have to discard 20 tons with no additional pay. This means some fishermen are over working themselves and then finding out later the amount they are allowed to fish has reduced, where as accurate information would cut down on over fishing to update figures on the accurate amount of product their allowed to harvest.
Issue (property rights) - Solution 2
One transparent issue through the fishing industry is “property rights”; this is because there is not a direct set of ownership in regards to the sea and therefore of estimating what land belongs to whom, as well as how many fish are actually in the sea. There is no exact evidence on how many fishing rigs (boats) are in the ocean, therefore more evidence is needed to collaborate the amount of fishermen, the size of their rigs and how much fish (per ton) can be harvested.  
The secretary of state statistic’s estimate there are ‘‘11,757 fishers, Of these, 5,306 were based in England, 753 in Wales, 4,823 in Scotland and 875 in Northern Ireland” (State, 2018). 
These statistics emphasise each individual fishermen, yet there is other evidence to show the amount of rigs (boats) for example
 “the UK fishing industry had 6,191 registered fishing vessels, of which almost 80% was made up of vessels of 10 metres and under in length. Whilst being larger in numbers these smaller vessels accounted for only 9% of the fleet’s capacity” (State, 2018).
The information above has a major gap, as 80% of our ships are 10 meters or smaller, however they only contribute to 9% of the fleet, we are missing the information on the other 81%. The solution must first be to calculate our whole fleet and then establish the amount of nautical miles needed per boat of which land (nautical miles) is not protected by other regulations.
Issue (Territorial Prejudice of Resources) - Solution 3
In regards to the British fishing industry, it is made up of 4 countries; England, Ireland, Scotland and Wales (Greenacre, 2020). However the distribution of resources are not shared four ways (Stewart, 2016) as it should be equal opportunity for British fishermen, instead England receive the largest benefits and resources from the UK government fishing sector.  As most British companies are used to this, it did not come as a shock to the other countries as they usually get the most funding (England has the larger government and has always kept more benefits and resources to provide themselves with an advantage).
What’s the most profitable country in the UK fishing sector?	
According to the secretary of state: “The most important ports, by volume and value of all landings by UK vessels, are Peterhead, Lerwick and Fraserburgh” (State, 2018)”, this is proof that resources have not been allocated by benefit to the UK, if they were, Scotland would have received the biggest resources to compensate for their contribution. This highlights that in the UK, fishermen and the seafood trade prioritise England over the other countries that create the UK, although Scotland has the most productive and valuable ports in the UK. Therefore, targeting Scotland would be more productive and profitable as they have the volume and value.
[image: ]According to the State (2018) the UK fishing industry is one of the biggest contributors to the economy- “UK vessels landed 701,000 tonnes of sea fish (including shellfish) into the UK and abroad with a value of £936m16” (2016-statistics), (State, 2018) see image below: 




Considering the size of marine environment, the capital earned of harvesting, the tech involved with successfully fishing, as well as the cost of running fish farms to keep a constant flow of seafood (Asche, 2014), one would have thought to increase Scotland’s resources to maximize profitability and increase production.
[image: Markets | Equilibrium | Economics Online | Economics Online]This price and quantity model derived from ‘supply and demand’ to demonstrate the issue with “Territorial Prejudice of Resources” and to show the adverse effects of over resourcing the wrong territory. 


(Image- Economicsonline.com, 2020)


From the model above, England’s fishing sector has more resources and less demand this causes a surplus of goods (seafood/fish). Whereas in Scotland the supply is much larger due to the larger fisheries and access to the North Sea, which is rich with sea life (food), even though Scotland can produce more than England, which does not mean their supply will exceed their demand like the model suggests, but will be far more sustainable for future generations. This said the influence of different sector approaches to sustainable development must be discussed, for example the steel industry. 
Comparison to the steel industry 
Steel and colleagues (2005) explain that out of all the industrial sectors, the steel industry has the most detrimental impact on the fishing industry (Steel, et al., 2005). Steel production has many impacts on the environment, such as air emissions (CO, SOx, NOx, PM2), wastewater contaminants and hazardous/solid wastes (Ravetz, 2016). The major environmental impacts from steel mills are from metal extraction processing that causes environmental concerns and physical disturbances to the landscape such as Soil and water contamination that reflect into rivers, oceans and marine life(Bosch et al., 2016). Corals in the sea rely on oxygen, when the climate is affected by emissions; it has a knock on affect to the lifecycle of the local environment, for example, no coral, means no fish and no fishing industry (Buston et al., 2012). 
[bookmark: _GoBack]Mining sectors such as ‘oil rigs’ extract crude oil from below the ocean floor that implement fossil fuel collection for the steel works and operate within the sea (Frontiers in Environmental Science, 2016). These rigs can cause disruption among sea beds, reefs and some ecosystems.

 In the Guardian Journal (2016) Tata steel was criticised for CO2 emissions that contributed to the ‘escalating climate emergency’. In order to combat their environmental issue they renounced fossil fuel advertising and refused to take money from companies that extract fossil fuels (The Guardian, 2016). Tata steel is an Indian based company that have been criticised for disregarding hazardous materials into the sea affecting sea life and the eco-system (Sinha et al., 1995). Steel companies seem to do this, because there are far less environmental laws and regulations in third world countries such as India regarding the oceans. This implies that poorer economical countries are less educated on environmental impacts and therefore are ‘ignorant’ of their lack of sustainability in the international fishing industry.
 According to Hufbauer and Goodrich (2020) ‘steel dumping’ (steel neglected in sea/on land) is due to fast productivity and slow demand in steel works. For this reason the steel industry increased the cost of steel (similar to the fishing industry introducing subsidiaries)so people would sell the materials for financial gain at a national and international level and reduce the impact on other sectors (Hufbauer & Goodrich, 2020). The steel industry is beneficial to the environment in terms of using sustainable materials that decrease wastage, as the materials lasts longer than say plastic, decreasing the wastage into oceans for a successful fishing industry.  However solutions would be to target waste collections, as a strategy incorporating the exchange of steel instead of plastic within markets and the development of hazardous materials collection hubs, in order to avoid the steel dumping.
Conclusion 
In conclusion, economical models ‘supply and demand’ and the ‘environmental impact of subsidiaries’, examine the environmental problems that affect the fishing industry and identify allocating resources in the UK and overfishing as problems within market failure (economicsonline, 2020). The fishing industry highlights different sectorial approaches such as the commercial sector, food production (Roheim, 2009) and steel industry (Buston et al., 2012) that affect sustainable development. The failures of the environmental-social issues affecting the fishing economies sustainability is overfishing (Cottier-Cook et al., 2016), property rights (State, 2018) and territorial prejudice of resources (Greenacre, 2020). Firstly, for ‘overfishing’, sustainable seafood guides (Roheim, 2009), increased subsidiaries using TEV (economicsonline,2020), review of protection schemes and creating better data gathering/ technology (Correia et al., 2020) will create successful environmental solutions for the fishing industry. Secondly, for ‘property rights’, the future of fishing depends on the accurate calculation of fleets and the establishment of nautical miles needed per boat of non-protected lands or ocean areas. Thirdly, ‘territorial prejudice of resources’ means allocating resource funding to the most valuable profitable prospect such as Scotland and developing larger fisheries to model Scotland’s sustainable fishing industry (State,2018). For the future, the steel industry should review their CO2 emissions and hazardous materials that they create in order to improve the economic and environmental sustainability of the fishing industry. Therefore, climate change is rapidly changing ecological dynamics in world oceans and adaptive management is needed to meet seafood demand and global food security (Hufbauer & Goodrich, 2020: Sumaila, et al., 2011). Overall, fisheries have to expand their approach from single-species stock assessment to ecosystem-based approaches to maintain demand and minimize food security concerns (Delgado, C.L., 2003).
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- The high fixed cost of boats is also an incentive to fish as much as possible in order to
cover the fixed costs.

2. Fishermen are often heavily subsidised, which encourages them to catch more. This
happens in the EU, through the Common Fisheries Policy.

. There is also a Prisoner's Dilemma, which means there is an incentive for fishermen to
catch as much as they can because that is what they expect others to do. A prisoner's
dilemma is any situation where the ‘pay-off’ from an action depends upon decisions made
by other parties. This means that an individual's behaviour is influenced by the predictions
that they make about how others will react in response to their behaviour. In this case,
fishermen may predict that all other fishermen will try to catch as much as they can
before the stocks run out. The combined outcome is that shrinking stocks encourage
more fishing and not less! Even if fishermen agree to limit their catch many will expect ~
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