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Summary
Headline findings
When different users are in competition for a limited public resource, how can we
determine best value for society? Using a range of social, economic and
environmental criteria for the Scottish Nephrops fishery, our report finds that for
inshore waters, the creel fishery provides better value to Scotland that the trawl
fishery. Allocating fishing opportunities to the creel fishery in the form of preferential
access to crowded inshore waters would support the creeling fleet and provide a
necessary lifeline for highly dependent rural communities, especially on the West
Coast of Scotland.
Scottish Nephrops
Nephrops norvegicus (sold as scampi or langoustine) is one of the most valuable
fisheries for the Scottish economy, with a landed value of £75 million in 2014. The
Nephrops fishery is also contributions to coastal employment and an important
Scottish export.
There are two main fishing gears that target Nephrops, one is mobile (trawling) and
the other is static (creels). The vast majority (over 70%) of the fishing vessels
targeting Nephrops are small scale (under 10 metres in length) creelers.
The two gears have different markets, with the trawl fishery producing smaller tails
(scampi) and the creel fishery selling live langoustines. There is a substantial price
differential between trawl-caught (£4.80/Kg) and creel-caught (£8.71/Kg) Nephrops.
Despite their greater vessel numbers, creelers produce only 15% of the Nephrops as
trawlers fish most inshore and offshore waters and harvest larger quantities per
vessel.
In Scottish inshore waters (0‒6 nautical miles from the coast), gear conflict between
trawlers and creelers, often in the form of damaged equipment, has increased to
such a degree that the Scottish government set up a gear conflict task force in 2013.
This conflict, the so-called ‘prawn wars’, has increased the need for a holistic
approach to determine how the government should manage access to inshore
waters for fishing.
About our research
Here we present 17 criteria for analysing the allocation of fishing opportunities, like
access to inshore waters, in Scotland. Our chosen criteria align with the Scottish
government’s Strategic Objectives: wealthier and fairer, smarter, healthier, safer and
stronger, and greener.
We present a multi-criteria decision-making framework to evaluate trade-offs
and to determine the holisitc performance of creelers and trawlers. This analysis
leads us to conclude that the creel fishery should be granted greater spatial access
to inshore waters to deliver better value from the resource.
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This study furthers a growing body of research comparing gear types fishing the
same resource and the conclusions reached align with other comparative studies of
the Nephrops fishery.
Key recommendations
From our research it is clear that the creel and trawl Nephrops fisheries perform very
differently with respect to the Scottish government’s Strategic Objectives. To
generate best value from the Nephrops fishery, while at the same time reducing gear
conflict, the Scottish government should provide preferred spatial access to the creel
fishery. While spatial access is the most important, there are important effort and
quota-based fishing opportunities that should also be reformed, such as community
quota and creel limits. Both these proposals could take many forms but some key
principles to ensure equity and sustainably should be applied.
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Section 1: Background
Biology
Nephrops norvegicus is a small (maximum total length 25 cm, average length 15 cm)
pale-orange lobster which goes by many names (e.g. Norway Lobster or Dublin Bay
prawn) but is most commonly referred to as scampi or langoustine. Nephrops are
widely distributed on muddy substrata throughout the Northeast Atlantic from Iceland
in the north to Morocco in the south and into the Mediterranean, commonly at depths
between 200 and 800m.1
Nephrops are found around most of the British coastline, aside from the English
Channel, the Bristol Channel, and the Western Approaches. Considerable
populations exist at depths under 200 metres, for example the Clyde Sea and
Scottish sea lochs.2 They live in shallow burrows in muddy substrate and are mainly
active at night, feeding on detritus (including dead fish), crustaceans, and worms, but
have depth-dependent behaviour due to changes in light intensity (i.e. in deep water
they are more active during day).3 Emergence behaviour from their burrows for
feeding or mating is triggered by light intensity.4
Females mature at about three years and can be berried (egg-bearing) once or twice
per year; they tend to remain in their burrows during incubation.5 Eggs
(approximately 2000 or more) are carried for around nine months.6

Nephrops norvegicus. Source: EU TACs and quotas poster

Commercial interest
Nephrops are a commercially valuable species which has been fished throughout its
distributional range, since the 1950s (Figure 1) mainly in the Northeastern Atlantic
(FAO Fishing Area 27) in spring and summer.7
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Figure 1: Global Nephrops norvegicus landings (1950‒2013). From FAOstat.

Global Nephrops landings were 51,409 tonnes in 2013, mainly from the Northeast
Atlantic with the UK taking the largest proportion of around 28,300 tonnes. The UK
also receives the majority of the EU quota allocations for the North Sea (IV, IIIa) and
Western Scotland (VIa).8
Table 1: Nephrops landings in 2013
Area

Landings (tonnes)

Percentage of total

Scotland

17,900

35%

UK

28,300

55%

Global

51,400

100%

Source: FAO - FishStat; Marine Management Organisation - UK Sea Fisheries Statistics 2013

Management areas
The total allowable catch (TAC) is determined for EU management areas and does
not follow the functional units (FUs) described below. FUs describe discreet muddy
patches where isolated Nephrops populations occur. This is a major issue in the
management of Nephrops and is described in detail in the Fisheries management
section. Annex 1 lists the FUs.
The UK fishery
Nephrops are of significant commercial fishing interest to the UK, consistently
entering the top three UK species in terms of volume and value.9 In 2013, UK
Nephrops landings totalled 28,300 tonnes with a value of around £86 million.10 This
equates to 4.5% of overall UK landings but represents 12% of the total value.
The main UK fishing grounds are the North Sea and to the west of Scotland and the
relatively high value per tonne means that Nephrops are a key species for Scottish
fishers in particular.11 For Scotland, Nephrops represent 15% of the total value of
Scottish landings by 2014, with Nephrops valued at £75 million in 2014.12 Nephrops
are of paramount importance to the Scottish inshore fleet, and are landed by vessels
of all sizes using both mobile and static gear (Tables 2a and 2b) throughout the year.
The Scottish fishing fleet
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At the end of 2014, there were 2,030 active fishing vessels based in Scotland. Of
those, 583 were >10 m in length, of which 368 >10 m vessels belonged to the
shellfish sector. In the same year, there were 1,447 vessels in the <10 m fleet,
comprising 71% of the total.13
In terms of the number of fishing vessels which could target Nephrops, as Table 2
makes clear, the majority of vessels (68% of all Scottish vessels) are <10 m in length
and use static gear (creels). In contrast, the larger vessels are more likely to use
mobile gear such as trawls.
Table 2a: Summary of Scottish vessels by size and main fishing method
Fishing
method
Creel
Nephrops
trawl
Demersal
trawl
(single)
Demersal
trawl (multi)

<10m

10‒12m

12‒15m

15‒24m

24‒40m

>40m

Total

1,266

88

11

11

0

0

1,376

75

40

37

87

3

0

242

16

6

3

71

36

2

134

0

0

0

10

4

0

14

Source: Scottish Government – Scottish Sea Fisheries Statistics 2014

Table 2b: Quantity and value of Nephrops landings by Scottish vessels by
vessel length: 2014
Overall vessel length
<=10 >10‒12 >12‒15 >15‒24 >24‒40 over 40
group (metres)
Quantity (tonnes)
2,403
1,620
2,364
13,403
694
3
Overall vessel length
<=10 >10‒12 >12‒15 >15‒24 >24‒40 over 40
group (metres)
Value (£'000)
13,356
7,075
6,950
44,585
2,910
20
Source: Scottish Government – Scottish Sea Fisheries Statistics 2014

Fishing grounds relevant to this study
As a result of the distribution of areas where Nephrops are found in commercially
viable populations, the main Scottish fishery is split between the North Sea and the
West of Scotland. These Nephrops grounds (FUs) also range from inshore grounds,
which are shallower and accessible to all gears targeting the stock to deep-water
offshore grounds which only larger vessels can fish. Some areas within sea lochs
are inaccessible to larger vessels more frequently using mobile gear (trawls).
North Sea
Otter trawling is the primary gear used in the North Sea for Nephrops; it was
originally single rig but recently twin- and multi-rigged otter trawls have been used.14
The main fishing grounds are the Fladen Ground and Farne Deeps (the conclusion

Total
20,488
Total
74,896
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by International Council for Exploration of the Seas (ICES) about stocks is that
fishing mortality is below or near the Fishing Mortality Maximum Sustainable Yield
(FMSY)) as well as the Firth of Forth (mainly small vessels drawing from the <10 m
quota pool ‒ harvest rate above FMSY) and Moray Firth.15 The Fladen Ground
fishery (the largest FU in the North Sea), due to distance from shore, is generally
fished by larger boats (12‒35 m) for multiple days. The Farne Deeps fishery is
mainly a winter trawl fishery producing around 2,000‒3,000 tonnes annually. It has
recently collapsed according to surveys showing stock abundance to be around onethird of what it was in 2006.16 A proposal to increase management for the fishery
(which includes <10 m vessels, single- and twin-rig trawlers, as well as nomadic
vessels from Scotland and Northern Ireland) has been voiced at varying levels as a
result of heavy effort which has depleted the stock.17 Noup and Devil’s Hole are also
fished for Nephrops but to a lesser degree.18
West of Scotland
Nephrops fisheries cover the North Minch, South Minch, the Clyde, the Sound of
Jura, and Stanton Bank (stocks appear to be stable and fished around or below
FMSY). 19 The majority of the catch by volume is taken by small inshore trawlers,
larger twin-rig vessels, but a larger proportion (around 20% in the Minches/Loch
Torridon) is taken by creel fishers.20
See Annex 1 for more details on fishing grounds.
Nephrops stock assessments
Stock assessments for Nephrops are based on FUs as Nephrops cannot be aged
directly (like fish) so assessments are conducted using size catch composition data
and data from underwater television (UWTV) surveys, which estimate burrow density
on the seabed. These surveys are used to calculate an index of FU stock
abundance, which is then combined with the other data sources to calculate absolute
abundance. Subsequently a proxy (harvest rate) for fishing mortality (F) is derived as
the ratio between total catch and absolute abundance.21There may be several
Nephrops within the same burrow,22 but the UWTV surveys provide an index of FU
stock abundance independent of the fishery or burrow emergence patterns.23 As
Table 2 shows, stocks for which biomass is unknown are prevalent (FUs 5, 10, 13,
32, 33, 34) which makes setting appropriate fishing limits and other management
decisions difficult.
Nephrops stock status
Stock assessments for Nephrops are conducted via the 34 FUs which are regarded
as discreet stocks. These span the entire range of the species including Icelandic,
Norwegian, Irish, Spanish, and Portuguese waters.
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Figure 2: Nephrops functional units (FUs)
Source: Ungfors et al. 2013

Stock status is quite varied across all the FUs with approximately half of the stocks
fished at a rate that is consistent with achieving maximum sustainable yield (i.e.,
FMSY). Four of the six known stocks are considered to have a healthy biomass
level. Due to lack of sufficient data, ICES is unable to assess the biomass state of
most Nephrops stocks. Usually it takes sustained overfishing for biomass to go
below MSYBTrigger (a key indicator of biomass levels) and so there are a number of
stocks, notably the Firth of Forth and Moray Firth stocks, that are fished above
FMSY but are still at healthy stock levels. According to ICES (2012), at FU level,
most Nephrops stocks appear reasonably stable (both in terms of abundance and
size composition), except for the Fladen Ground (a marked increase in abundance)
and the Farne Deeps (a marked decrease).24
The FUs which are relevant to this study (Figure 3) are Botney Gut—Silver Pit (5),
Farne Deeps (6), Fladen Ground (7), Firth of Forth (8), Moray Firth (9), Noup (10),
North Minch (11), South Minch (12), Clyde (13), Norwegian Deep (32), Off Horns
Reef (33), and Devil’s Hole (34). The areas where the most significant trade-offs,
conflict between gears, or substitution of one gear for another could occur are in the
inshore areas (0‒6 nM from shore).
Table 3 shows UK and Scottish Nephrops landings by FU and ICES area for 2013. It
also shows 2013 quota uptake as a percentage of the total; as well as 2015
biological status (fishing and biomass indicators - FMSY and MSYBtrigger) for the
key FUs examined.
Table 3: FU/ICES landings (2013) and biological status (2015)
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FU

Name

ICES
area

Scotland
landings
(tonnes)

UK
landings
(tonnes)

5

IVb,c

-

6

Botney Gut—
Silver Pit
Farne Deeps

IVb

7

Fladen Ground

8

Fishing
pressure
(below
FMSY)

Stock biomass
(Above
MSYBtrigger)

292

Yes

Unknown

305

2,666

No

No

IVa

2,946

2,946

Yes

No

Firth of Forth

IVb

1,489

1,501

No

Yes

9

Moray Firth

IVa

662

655

No

Yes

10

Noup

IVa

20

20

Yes

Unknown

33
34

Off Horns Reef
Devil’s Hole

IVb
IVb

2
107

2
118

Unknown
Unknown

Unknown
Unknown

11

North Minch

VIa

3,393

3,393

Yes

Yes

Yes

Yes

No

Yes

Yes

Unknown

12

South Minch

VIa

3,769

3,783

13

Clyde

VIa

4,747

5,258

32

Norwegian Deep

IVa

-

-

UK
quota
(tonnes)

15,027

16,295
53

UK
uptake
(%)

62.9

76.3
0.0

Sources: ICES Stock Assessments and ICES advice.

Figure 3: Functional Units (FUs) in the West of Scotland, East of Scotland, and
North Sea
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Fisheries management
Several authorities (at different levels) have jurisdiction over Nephrops fisheries in
the Northeast Atlantic area. Norway, Iceland, and the Faroe Islands manage their
fisheries independently, while the European Union (under the Common Fisheries
Policy) manages Nephrops fisheries collectively using the TAC system.
Access to Nephrops includes specific management areas, for which member states
determine quota under relative stability (on the basis of 1994–1996 track record of
landings per species by country). The two Advisory Councils (ACs) with the most
significant interest in Nephrops are the North Sea RAC and the Northwestern Waters
RAC. Management is further split into FUs to reflect discreet areas/localised stocks.
Setting the TAC for the North Sea as a unit has enabled vessels to move between
grounds as they pursue those which are most productive. In order to combat the
consequences of localised stock depletion in this largely nomadic fishery, ICES
recommends management at an FU level25 with individual FU TACs.26
All available fisheries management tools are employed in combination for Nephrops,
including input measures (e.g. effort control, closed seasons, minimum mesh size)
as well as output measures (e.g. TAC quota, minimum landing size (MLS), catch
composition). TACs in combination with days-at-sea regulations (introduced under
the Cod Recovery Plan) have reduced fishing opportunities for Nephrops trawlers.
Further, the division of the fleet between large mesh whitefish vessels – with fewer
days at sea (TR1) and smaller mesh Nephrops vessels – with more days at sea
(TR2) means effort has shifted to the Nephrops fleet. 27 Scotland also introduced a
ban on all Scottish boats using multi-trawl gears (the ban extends to all British
vessels in Scottish waters, too).28
Nationally, the Scottish Conservation Credits Scheme (2012) also requires additional
selectivity measures in return for additional days at sea.29 The current MLS for
Nephrops (20‒25 mm carapace length; or 70‒85 mm total length) varies between
areas and applies to both creel and trawl fisheries.30
TAC areas versus FUs
The major issue affecting fisheries management for Nephrops is the fact that the
fishery is managed by ICES area, while stocks are assessed by FU. This causes a
problem, as amalgamating all FUs into their respective ICES areas is not an
approach which works for (relatively) sessile organisms such as Nephrops, which
are effectively isolated populations living in discreet muddy habitats. As the
emergency measures for the Farne Deeps demonstrate (where a high fishing rate
has impacted recruitment and Nephrops removals have been three times higher than
recommended31), this approach does not work. Management needs to be at FU
level or overfishing of localised stocks will be a regular outcome resulting in more
widespread stock overexploitation.32 As there is one overarching quota per ICES
area, boats can use their quota to fish whichever FU within that ICES area is the
most productive. The larger nomadic boats have to follow the most productive and
profitable fisheries. As a result the ‘race to fish’ drives localised overfishing, which of
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course has a severe impact on those fleets and ports that are based closest to those
grounds as they often do not have the option to fish farther afield. Part of the reason
for the decline of the Farne Deeps fishery, beyond the increase in multi-rigged
vessels and the associated increase of fishing power,33 is also that it is an inshore
ground: it is accessible to more vessels of different sizes and accessible in bad
weather whereas an offshore ground may not be.34
Vessel licensing in Scotland
The vast majority of commercial fishing vessels in Scotland must be registered with
the Registry of Shipping and Seamen (RSS) on a five-year renewal basis as a
prerequisite for a fishing licence (and thereby the primary means to regulate
commercial fishing). Currently no new licences are being issued. (New >10 m
licences were last issued in 1984 and new <10 m licences were last issued in
1993. Since then, a restrictive licence policy has been in place with no new licences
issued.) Licences from decommissioned vessels can be made available. Licences
are transferrable and split between licences for >10 m vessels, and vessels <10 m in
length (and non-transferable between the two). Licences of the same category can
be aggregated,35 but the same additional shellfish permissions would still need to be
obtained. In addition to both the area and the species covered by the licence, it can
also stipulate the quota (catch limit) per species.36 Vessels in particular must have
shellfish entitlement (e.g. lobster or crab) if they want to fish for them, but this
excludes Nephrops (for which all you need is a quota in conjunction with a vessel
licence).
According to Marine Scotland, the following licences apply to Nephrops fisheries:37
•

•

•

•

Category A (formerly 'Pressure Stock') Licence authorises fishing vessels
over 10 metres overall length to fish for all available stocks, including
'pressure stocks'.
Category A (10 Metre and Under) Licence authorises fishing vessels of 10
metres and under overall length to fish for all available (as for over 10 m
vessels) stocks.
Category B (formerly 'Non-pressure Stock') Licence authorises fishing vessels
over 10 metres overall length to fish for all available stocks, including 'nonpressure stocks' but excluding 'pressure stocks'.
Category C (formerly 'Miscellaneous Species') Licence authorises fishing
vessels over 10 metres overall length to fish for all available stocks, except
'pressure stocks' and 'non-pressure stocks'.

Spatial management in Scotland
With a separate legal system, Scotland implements its own spatial management of
fisheries. In the last 120 years, there have been many significant changes in Scottish
spatial fishing regulations.38 In 1889, via the Herring Fishery (Scotland) Act,39 a ban
on trawling within 3 nM of the low-water mark all around Scotland’s coast came into
force. In response to concerns about the impact of trawling on the fishery, the ban
exempted sailing vessels weighing less than eight tonnes, but was extended to the
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Firth of Clyde, the Firth of Forth, and the Moray Firth as they had not been
considered in the original Act. The Act was amended in 1934 to include the
increasing use of beam and otter trawling under the Illegal Trawling (Scotland) Act
1934. The blanket closure was gradually relaxed by region-specific byelaws (e.g. the
summer fishing Clyde), until the 3-nM limit was repealed in its entirety in 1984 via the
Inshore Fishing (Scotland) Act.40
Regionally specific spatial management followed via a combination of seasonal,41
juvenile,42 and real-time closures.43 The establishment of a Cod Recovery Plan in
2001 included large seasonal closures in both the West of Scotland and the North
Sea.44 The resulting ‘Clyde cod box’ in the Firth of Clyde – originally a temporary,
seasonal, and emergency measure45 designed to protect cod at spawning time – is
now a National Order renewed on an annual basis. The windsock, introduced in
2004, is another closure.46

Figure 4: Areas closed to mobile and static fishing gear in Scottish waters
Spatial restrictions on bottom trawling have now been introduced via fisheries
management measures for some recently designated nature conservation Marine
Protected Areas (MPAs). Areas with significant restrictions include South Arran,
Loch Sunart to Sound of Jura, and Wester Ross MPAs.47
Technical measures
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The aim of bycatch reduction (mainly for ground-fish such as cod) has also been
approached via technical measures (e.g. square-mesh panels and selection grids)
and national incentive systems.
Nephrops have been targeted by small demersal trawlers (<30 m in length) using an
80 mm mesh size since 2009 (following an EU emergency measure). This technical
measure increased the mesh size by 10 mm, with the aim of reducing bycatch of
small fish. Technical measures which apply to the West of Scotland (ICES VIa) aim
to increase selectivity by requiring those vessels to use a 120 mm square mesh
panel (as part of the Scottish Conservation Credits Scheme (2008) outlined in the
section on fishing gear).48
Types of fishing gear targeting Nephrops
Both trawls and creels are used to catch Nephrops. Over 95% of Nephrops are taken
in targeted or mixed fisheries using single- or multi-rig49 demersal trawls (and
recently twin-otter trawling between vessels50) with creels taking less than 5%. In
some regions, for example, For the West of Scotland, creel fisheries account for up
to 25% of total landings, especially the Minches and the Clyde.51 The average size of
individual Nephrops also differs between the two gear types, with creels taking larger
Nephrops.52 Small inshore vessels (<18 m) predominate the Scottish creel fishery.
Monthly catch limits for Nephrops were established in 1999 for the <10 m fleet where
previously there were no limits.53
The West of Scotland is highly dependent on Nephrops due to limited access to
other quotas, and as a result vessels have been converting to single- and twinNephrops trawls, while smaller vessels have increased their creel numbers
inshore. This increased effort by larger offshore vessels is impacting the seabed.
The unlimited increase of creel numbers is also leading to concerns being raised
over the future of the Nephrops fishery.54
Trawl
A trawl is a weighted net which is towed along the seabed. There are a variety of
designs used to fish for Nephrops: demersal trawl,55 Nephrops hopper trawl,56
Nephrops trawl,57 and a variety of configurations and twin/multi-rigs58 described in
detail in Seafish’s Gear Database. Most commonly used is a small mesh demersal
otter trawl which can be single- or twin-rigged (two trawl nets next to each other).
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Figure 5a Demersal Trawl - Nephrops hopper trawl
Source: Seafish Gear Database

Figure 5b: Demersal Trawl - Nephrops trawl
Source: Seafish Gear Database

Discarding in Nephrops trawl fisheries is a widely recognised problem for both
undersized Nephrops and other bycatch species. Regulation and innovation are
pushing for higher selectivity. Other commercially important species (bycatch or from
mixed fisheries) observed in the catches include whiting, dab, haddock, plaice, cod,
hake, and other crustaceans. Nonetheless, the Northeast Atlantic trawl fishery for
Nephrops has the fifth highest discard ratio in the world as there are limits to how
selective demersal trawl gear can be (in particular for small organisms such as
Nephrops, small mesh sizes are required– generally between 80 and 90 mm).In
trawl fisheries, by weight, Nephrops make up only 14‒23% of the catch in the Clyde
Sea Area, 12% in the Farne Deeps, and 13% in the Irish Sea.59
The vulnerability of Nephrops to trawling stems from the emergence behaviour from
their burrows as described in the section on biology.60 In order to reduce the bycatch
of small Nephrops and other whitefish and flatfish species, a variety of gear
modifications is being trialled and implemented. Two examples include the inclined
netting grids61 and the rigid grids62 which are fitted into the trawl.
Under the Scottish Conservation Credits 2012–2013 the following rules apply:
•

TR2 demersal trawls sector for Nephrops must have mesh size equal to or
larger than 70 mm and less than 100 mm.
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•

To gain access to the Farne Deeps (off Northumberland – FU 6) Scottish
fishers must use a flip-flap trawl (bycatch reduction designed to facilitate the
escape of cod) as part of the Cod Recovery Plan.63

Creel
A creel is a form of static gear, similar to a lobster pot.64 Creels are fished on the
seabed in strings (multiple creels linked together). A short piece of rope attaches
each creel to the main line, which in turn needs to be retrievable from the surface.
Therefore one or both ends are attached to surface-marker buoys.65 Creel fisheries
for Nephrops have existed for around 40 years in Western Scotland. There are
rounded and square designs, with either one or two entry points and single- or
double-chamber designs.66 Creels are deemed a passive gear as they are not
mobile during the capture process, but they actively attract Nephrops as they are
baited. The most commonly used bait is herring or mackerel, which can cost 5–10%
of the landed first sale for Nephrops. In some instances creelers can catch the bait
themselves but require quota to do so (as both herring and mackerel are TAC
species).
The discard level from Nephrops creel fisheries is much lower than from Nephrops
trawl fisheries. Creeling has a light ecological footprint, despite the potential for ghost
fishing through lost pots (which decreases over time as the bait is removed).67 Overexploitation by creel fisheries is also possible – a strong intensification of harvesting
in certain areas could have a detrimental impact on the local stocks, as could
intensification of landings of berried females (which would impact reproductive
success). Indeed, Marine Scotland notes that “there are some inshore fishery areas
where perhaps some shellfishing effort should be reduced”.68 Escape gaps69 can be
fitted to creels to avoid having to sort through and return smaller Nephrops on deck.

Figure 5c: Nephrops creel
Source: Seafish Gear Database

Gear conflict
Gear conflict70 is most commonly reported as being due to mobile gear (trawls)
passing through an area in which static gear (pots or fixed nets) is positioned.71 Gear
conflict in the Nephrops fishery (the so-called prawn wars72) in various forms has
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increased since the removal of the mobile gear ban (in 1984) within 3 nM of the
shore under the Inshore Fisheries (Scotland) Act. As a consequence, different gear
types now target the same areas of ground for fishing, in particular for Nephrops.73
Gear conflict has become a major concern for those fishers active in the inshore
area (0‒6 nM from shore) where the prevalence of small static gear vessels is
highest (very few creel boats operate outside 6 nM). In the inshore areas where both
fishing methods are used, gear conflict between trawlers (mobile) and creelers
(static) has become widespread. This fact was borne out by the creation of (in
November 2013) the Scottish government’s Gear Conflict Task Force established by
the Cabinet Secretary for Rural Affairs and the Environment, due to increasing
incidents of gear conflict and deliberate vandalism impacting small fishing
communities, which criminal law alone could not be relied on to prevent.74
Gear conflict is not exclusive to Scottish waters and can occur both within
(competition for space between static gear fishers) and between (e.g. mobile vs
static) fleet sectors. The extent of conflict can be accidental damage through to
deliberate vandalism. While vandalism is an offence under common law, there are
no effective statutory mechanisms to resolve gear conflict.75 This is a significant
problem: a recent survey of 300 Scottish fishers declared a collective annual cost of
£1.2 million as a result of gear conflict.76 Findings from a Marine Scotland (2015)
consultation suggested that any separation between gears needed to focus on
'hotspots' and be applied via statutory measures rather than by voluntary
agreements, which have proved ineffective.77 Licence changes to specifically
address gear conflict, were also recommended in the December 2015 findings of the
Gear Conflict Task Force.78
Scampi vs languostine
Before 1950, Nephrops was an unwanted bycatch in finfish trawl fisheries. More
recently, both trawlers and creelers in Scotland have caught Nephrops and marketed
it as live langoustine, a widely consumed product throughout Europe fetching prices
per kilo as high as lobster.79 Live langoustine is the higher value product and the
target of the majority of Nephrops fisheries. Virtually all creel-caught Nephrops are
stored in sea water and sold to the live (langoustine) market which is predominantly
Spain, France, and Italy (~50% of UK landings),80 whereas the trawl fishery usually
supplies fresh or frozen tails which require on-shore processing (marketed as
breaded scampi) and are sold to the UK market.81 In 2006, a presentation to
Seafood Scotland noted a positive demand for live langoustines on the Continent,
where Scottish langoustines dominate both French (95% of total live market) and
Spanish (75‒80% of total live market) markets. Spain, France, and Italy showed a
preference for creel-caught langoustine. The presentation also noted that the
demand for live langoustine was not ‘fully satisfied’ in Spain or France.82
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Section 2: fishing opportunities for
Nephrops
The reformed CFP
In several Articles and recitals of the reformed CFP, member states are requested to
base access to their fisheries based on a wide set of environmental, social and
economic considerations. The most direct section is Article 17 where member states
are requested to apply objective and transparent criteria to allocate fishing
opportunities in the public interest. In the case of Nephrops, as with most other
fisheries, this could mean allocating fishing opportunities to the highest value fleets,
those sectors with the lowest environmental and social costs, or those gear types
most dependent on the resource. The CFP does not require any specific criteria, but
it does require that they exist and are transparent and objective.
The Article states:

Defining fishing opportunities
The definition of a fishing opportunity is somewhat opaque, but it is defined in the
CFP as “a quantified legal entitlement to fish, expressed in terms of catch and/or
fishing effort”.83 For this working paper, a fishing opportunity is operationalised for
Article 17 as any management tool that is directly linked to the exploitation of fish
stocks and that may be used in a system of preferential access to fish stocks. These
management tools fall under three main categories: quota-based fishing
opportunities, effort-based fishing opportunities, and spatial-access-based fishing
opportunities. Other fishing regulations, such as technical measures, can be thought
of more as a limitation of an opportunity, rather than the opportunity (a resource)
itself. This follows established practice used in other studies in interpreting the
coverage of fishing opportunities and Article 17.84
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As required by Article 17, a distinction between different gears needs to be drawn in
order to determine which impacts are more important under the circumstances of the
specific fishery.85
Outline of key fishing opportunities with regard to Nephrops
Quota-based fishing opportunities
The UK receives 82% of North Sea Nephrops quota. This includes 53% of North Sea
quota (areas IIa and IV), 72% of West of Scotland quota (areas Vb and VI), and 90%
of Irish Sea quota (area VII).
Of this approximately 43,000 tonnes of UK Nephrops quota, 90% goes to members
of Producer Organisations (POs), 3% goes to non-PO vessels, and 7% to <10 m
vessels. These small-scale vessels include the majority of creel boats. While the EU
Council of Ministers decides on the level of Nephrops and other quotas, quota
allocation within and between these different groups of fishers is determined by the
devolved UK governments (i.e., the Scottish government, the Welsh government,
and the Northern Ireland Executive).
Unlike most species under quota management, fishing for Nephrops is consistently
below the quota limit (formally TACs). In 2014, North Sea Nephrops quota uptake by
Scottish POs reached 78% and was higher than the 2013 uptake.86 Rather than
quantity limits through quotas, a number of effort and spatial controls constitute the
predominant fishing opportunities for Nephrops in Scotland.
The most direct means of allocating fishing opportunities in the form of quota
according to wider criteria is to have an underpinning arrangement. A quantity of
quota is set aside for vessels meeting specified environmental or social criteria or
performance. This could, for example, guarantee access to quota for vessels using
more selective gear, or for the most dependent ports or fleets, or for the largest
contributors to the local economy, or indeed be used to ensure access to quota for
young fishers/new entrants or low-resilience community groups (e.g. rural fisheries
associations that are less able to adapt to external shocks). As in many instances
access to quota is a barrier to entry into the fishery, quota-based underpinning could
address this issue and aid recruitment into the industry.87
Effort-based fishing opportunities
For the mobile sector, limits on days at sea constitute the principal fishing
opportunity and are managed through the Scottish government’s Conservation
Credits Scheme (CCS). The CCS allocates limited fishing time to vessels that use
particular types of fishing gear (principally trawls for whitefish and Nephrops) and
rewards them with additional time in return for the adoption of conservation-minded
fishing practices.88 As an additional control, as part of the cod recovery plan,
Nephrops vessels must insert square meshed panels in their nets when 90% of their
cod quota has been caught. Awarding days at sea or hours at sea for good
environmental practice, or for vessels making a higher contribution to the local
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economy, is another means of allocating fishing opportunities based on wider
criteria.
For static gear, licensing is the predominant fishing opportunity, as in the UK, fishing
rights are conferred on UK-registered vessels by means of a licensing system and
quota units (fixed quota allocations; FQAs) are attached to a vessel licence.
Therefore without a licence, access to the fishery for TAC species (including
Nephrops) is illegal. The licence also allows the holder to sell the catch for profit.
Using the licensing system to attach certain criteria could be a conditional fishing
opportunity based on good environmental practice or exemplary working
conditions.89
Limits to the number of creels can be considered a fishing opportunity, as a form of
effort, although it is perhaps more similar to technical regulations on nets for
trawlers. While no national creel limits exist (recently reaffirmed in a 2013 Marine
Scotland consultation publication) they do exist at the local (Regional Inshore
Fisheries Groups, or RIFG) level in some instances.90 Allocating fishing opportunities
in the form of maximum creel numbers per vessel is another option.
Spatial-based fishing opportunities
In addition to effort controls, a number of regulations limiting the spatial activity of
Nephrops fishing in Scotland form a key fishing opportunity. MPAs and Special
Protection Areas (SPAs) are a major part of spatial management. So, too, are
regulations on inshore fishing which limit the extent of mobile fishing and are
predominantly managed at the RIFG level. The use of spatial management as a
fishing opportunity is currently a key policy area being investigated by the Scottish
government.
As shown in Figure 4, trawl exclusion zones exist around the Scottish coast. These
areas spatially restrict the use of mobile gear either permanently or seasonally. This
form of spatial management constitutes a fishing opportunity as it provides priority
access to the resource for some users and restricts access for others.91
There are already instances of spatial management in the UK roughly aligning with
the intent of Article 17. In the IEEP report, Practical Implementation of Article 17 of
the CFP, it is explained that “within the UK, spatial management is used in
conjunction with special quota allocations to restrict access to the low impact
mackerel and herring fisheries. Spatial measures are also used to restrict access to
certain gear types in a few cases.”92
The South West Mackerel Box was established in England in the early 1980s and
has been maintained to protect juvenile mackerel from exploitation by large-scale
fishing methods. It gives preferential access to the more environmentally selective
handline fishing method. According to the Meridian Prime study Environmental and
Social Criteria for Allocating Access to Fisheries Resources, the Mackerel Box
demonstrates “how quotas can be ring-fenced or underpinned for fishing
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communities that use more selective fishing gear and are dependent on fisheries
resources for their livelihoods”.93
Loch Torridon in Scotland is a zoned area that is closed to all mobile fishing gear. It
was established in 2001 after a long campaign dating back to the removal of the 3
nM limit though the 1984 Inshore Fishing (Scotland) Act. The same Meridian Prime
study refers to Loch Torridon as a “demonstration of successfully creating selectivitybased spatial management, the idea that creating a framework that enables access
to fisheries to be allocated on the basis of environmental and social considerations
has much to offer EU fisheries’ sustainability and could bring socio-economic viability
and longevity back to remote or rural-based fishing communities who depend on
fishing for their livelihoods”.94
Targeting spatial-based fishing opportunities in the application of Article 17 holds a
couple of noteworthy advantages. First, they can encourage more sustainable fishing
operations by giving exclusive access to areas for better performing gear types.
Secondly, as spatial fishing opportunities do not rely on existing quota or effort
management arrangements, spatial access offers a route to improve the value
generated by inshore Nephrops fisheries without having to address ownership issues
(quota). Thirdly, there are important co-benefits to separating gears spatially as gear
conflict will decrease and localising stewardship can improve sustainability.
When considering these three possible fishing opportunities, spatial allocation
provides a fishing opportunity for which Article 17 criteria of a social, environmental,
and economic nature would be most appropriate to determine access to the inshore
Nephrops grounds.
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Section 3: Evaluating fleet performance
The evaluation framework
In evaluating the performance of Scottish fishing fleets in consideration of fishing
opportunities, there needs to be a definition of what a successful fishery looks like.
For such a framework, the Scottish government has a clear purpose with a set of five
strategic objectives that underpin the government’s policy domains – including
fisheries.
The five strategic objectives are:
Wealthier and fairer: Enable businesses and people to increase their wealth and
more people to share fairly in that wealth.
Smarter: Expand opportunities for Scots to succeed from nurture through to life long
learning ensuring higher and more widely shared achievements.
Healthier: Help people to sustain and improve their health, especially in
disadvantaged communities, ensuring better, local and faster access to health care.
Safer and stronger: Help local communities to flourish, becoming stronger, safer
place to live, offering improved opportunities and a better quality of life.
Greener: Improve Scotland's natural and built environment and the sustainable use
and enjoyment of it.
The government is clear that these objectives should underlie all of the government’s
management and activity. The strategy document states: “We believe that success
lies in focusing all of Government and public services on the achievement of our
Purpose. By working together across all of these objectives, we can increase
sustainable economic growth so that all of Scotland can flourish.”95
The evaluation framework for this paper will apply these strategic objectives as
closely as possible to the Nephrops fishery. A sixth objective ‒ Good Governance ‒
is added, which is as related to the process of governance as it is to the outcomes.
These six objectives are evaluated by operationalising them into a series of criteria
that are relevant to Nephrops fishing in Scotland that can be assessed using an
existing evidence base. These criteria are then scored for each fleet from 1 (low
desirability) to 5 (high desirability).
Fleet segments analysed
For this evaluation, the two fleets that are analysed are the Nephrops trawling fleet
and the Nephrops creeling fleet. Wherever possible, the data are reported here at a
more disaggregated level (e.g. by vessel length). Section 4 discusses the issue of
variance within each fleet.
For many of the criteria analysed, the fleets are compared by normalising their
performance by kilogram of landings to account for their different sizes.
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Why a comparison is needed
If there were unlimited resources, a comparison between fleets would not be
necessary. However in the Scottish Nephrops fishery, as explained in previous
sections, there are resource constraints and competition for the resource which has
even led to conflict. Whereas access to fishing quota is the major resource constraint
in many fisheries, in the Scottish Nephrops fishery the largest conflict is access to
the inshore waters.
Data availability
Taking a data-led analytical approach is always limited by what data are available.
For this study, one of the major limitations was the level of aggregation by gear type.
In particular, most datasets on fishing gears group Nephrops creelers with other pots
and traps, although their characteristics may differ. This is the case for the main
dataset on the economic performance of UK fishing fleets, produced annually by
Seafish, a Non-Departmental Public Body (NDPB) set up by the Fisheries Act 1981
to improve efficiency and raise standards across the seafood industry. For this
analysis, the aggregated pots and traps gear category is assumed to represent the
Nephrops creel fishery, although the length class of >12 m is excluded due to the
small portion of Nephrops fishing that takes place in that fleet.
Wealthier and fairer
Gross profits
All fleet segments targeting Nephrops are reporting healthy profits per kilogram of
landings. The results show that the creeling fleet segments have a higher operating
profit per kilogram of landing than Nephrops trawlers. The typical trawler is more
profitable than the typical creeler, but only because it catches more. Other things
being equal, harvesting a given quantity using creelers would generate more profit
than harvesting the same quantity using trawlers. For the allocation of Nephrops
fishing opportunities in Scotland, it is assumed that the kilograms of landings will stay
roughly similar from any change to spatial management as most Nephrops stocks,
especially the inshore component, are already exploited to a high level.
Table 4: Gross profit intensity by Nephrops fishing gear
Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average

Operating profits per
kilogram of landings (£)
0.24
0.33
0.43
0.56
0.54
0.46
0.36
0.48

Sources: Seafish - Fleet Economic Performance 2005-2014
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Based on this evidence, we have scored trawlers 3 and creelers 4 on the gross
profits criterion.
Economic value chain
The direct economic contribution of the Nephrops fishing fleets, measured as gross
value added (GVA), shows a fairly similar comparative performance between
trawlers and creelers to gross profits, even when broken down by area and size
classification. On average, creelers have a higher GVA per kilogram of landings than
the Nephrops trawl fleets.
Table 5: GVA intensity by Nephrops fishing gear

Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average

Gross value added per
kilogram of landings (£)
0.79
0.94
0.96
1.28
1.09
1.09
0.95
1.09

Sources: Seafish - Fleet Economic Performance 2005-2014

This is one potential area where creelers may perform differently than the rest of the
pots and traps fleet as Nephrops have a very high landed value compared to other
species – including those targeted by the rest of the pots and traps fleet. Another
method of looking at economic impacts is to look at turnover in the form of prices.
According to the Marine Management Organisation (MMO) port landings dataset,
trawlers recorded an average landing value of 4.8 £/kilogram (2012-2014) while
creelers recorded a landing value of almost double that amount, at 8.71 £/kilogram.
This higher value product from creeling is the result of more selective fishing for a
higher quality product.

Figure 6: Price of landings by Nephrops fishing gear (2012-2014)
Source: MMO – Sea fisheries statistics 2015
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This higher-priced landed value will also mean, all else being equal, a higher indirect
economic contribution as a larger turnover means more income in the supply chain
for someone (various estimates exist on economic multipliers in UK fisheries per £
million of landings).
It is important to note that much of the high-value Nephrops landed by creelers is
exported abroad (mostly to Spain and France), so some of the economic value chain
does not take place in Scotland itself. Whether these impacts outside of Scotland are
included or excluded is subjective and dependent on whether welfare outside of
Scotland is seen as holding any value. Common practice in economics varies on this
point, often taking direction from policymakers.
Based on this evidence, we have scored trawlers 3 and creelers 5 on the economic
value chain criterion.
Employment
Employment intensity was also calculated using the Seafish economic dataset. Here
jobs are expressed as full-time equivalents (FTE).
Table 6: Employment intensities by Nephrops gear

Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average

FTE employment per
tonne of landings
0.034
0.045
0.034
0.061
0.035
0.036
0.041
0.036

Sources: Seafish - Fleet Economic Performance 2005-2014

Aspects relating to the quality of these jobs will be explored more in other criteria but
here it is important to analyse their fragility. This is important information in
assessing the impacts of a policy change.
The fragility of employment (and thus the likelihood of the reduction in fishing activity
leading to a loss of jobs) can be analysed as the ability and the willingness of fishers
to work elsewhere. Marine Scotland’s Scottish Sea Fisheries Employment 2013
provides a wealth of useful data here. The information reveals that fishers in the pots
and traps fleets are less likely to have already worked in another marine industry, are
much less likely to be willing to work in another industry, and are much less likely to
be willing to work in another location or port. This fragility of employment in the pots
and traps fleet should factor into employment analysis.
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Figure 7a: Response to “have you ever worked in another marine industry?”
by key fishing sectors (n = 786)
Source: Scottish Sea Fisheries Employment 2013

Figure 7b: Response to “are you willing to work in another marine industry?”
by key fishing sectors
Source: Scottish Sea Fisheries Employment 2013

Figure 7c: Response to “are you willing to work in another location/port?” by
key fishing sectors
Source: Scottish Sea Fisheries Employment 2013

These surveys indicate why studies for Marine Scotland such as The Impact of Sea
Fishing on Social Well-being in Scottish Fishing Communities have found that
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‘changes in fishing income and employment are not significant drivers of deprivation
and overall social wellbeing in fishing communities.’96 Already the Nephrops trawl
fishing fleet uses a significant amount of employment from outside local
communities. As the Marine Scotland study explains ‘the trawling sector is much less
dependent on local labour than in the past.’97 While these are broad trends, the
survey shows that employment in the static gear fleet is more fragile and
geographically linked.
A key assumption in analysing the sensitivity of employment is that the fishery is
taking a loss-aversion approach. If the sector were growing and creating jobs, then
jobs that are sensitive would be evaluated as a poor outcome. However, given that
the fishery (and the fishery industry in general) is focused on how to halt or slow
down the decline of employment, the focus is on preserving the more sensitive jobs.
Beyond the quantity and sensitivity of employment in these fleets, the quality of this
employment is covered in the healthier criterion.
Based on this evidence, we have scored trawlers 2 and creelers 5 on the
employment criterion.
Ability to change
As the main resource constraint analysed relates to spatial management, it is
important to assess the ability of each fleet to relocate spatially as a criterion of
fairness. While trawlers have the technical ability to fish in inshore waters (0‒6 nM
from shore), creelers, by nature of the fishing practice, are challenged to fish beyond
inshore waters. Several reasons exist for this, including weather, engine size, vessel
size, local supply chains, increased trawl presence beyond inshore waters,
increased water depth, and wave action on creels. As gear conflict looks set to
continue, it makes sense to view a fair outcome as a spatial management approach
that allows both practices to continue as much as possible by prioritising the spatial
needs of the least mobile.
The same assumption about the sensitivity of change and taking a loss-aversion
approach is applied here as in the employment criterion.
Based on this evidence, we have scored trawlers 2 and creelers 5 on the ability to
change criterion.
Smarter
Supporting science
Fishing vessels are becoming increasing involved in the scientific process through
data collection. One prominent and ongoing programme is the development of
selectivity measures to reduce discards.98,99 These programmes and initiatives are
often science-industry partnerships that are not mandatory, although EU legislation
requires that vessels record data through the vessel monitoring system (VMS) and
logbooks.
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In general, it is larger vessels, often trawlers, that are involved in these scienceindustry partnerships, meaning the Nephrops trawl fleet is more likely to contribute to
scientific advances. Creelers have not contributed to scientific advancement to the
same degree; although a case could be made that many of these data collection
programmes target issues (such as discarding) where the creel fishery already
performs well so there should not be an equal standard. These issues of
differentiated performance are already covered in other criteria, such as discards
and habitat/ecosystem damage, so scientific advancement is considered on its own
here.
Fishing vessels can also contribute to furthering science by working with other
marine industries. Marine Scotland’s Scottish Sea Fisheries Employment 2013
surveyed vessels on whether they were involved in other work outside of fishing and
found that while around 20% of Nephrops trawlers were, only about 1% of creelers
were. However, as much of this work involved the monitoring of oil and gas
equipment at sea, it can more appropriately be described as furthering security
rather than advancing science.

Figure 8: Proportion of vessels involved in other work outside of fishing
Source: Scottish Sea Fisheries Employment 2013

Based on this evidence, we have scored trawlers 3 and creelers 1 on the supporting
science criterion.
Citizen access to the marine environment
Fisheries have a significant impact on the quality of marine ecosystems. In coastal
waters this means that fishing practices can discourage citizen access by
deteriorating the ecosystem and thus the citizen experience and learning.
Conversely, an improved ecosystem can encourage more marine knowledge by
providing rewarding opportunities for school field trips or other stakeholder groups.
The impact on the marine environment differs significantly for the creel and trawl
Nephrops fisheries in Scotland. On habitat impact, the Seafish Risk Assessment for
Sourcing Seafood (RASS) scores creel fisheries with a 1 out of 5 (1 being low
impact, 5 being high) and the Nephrops trawl fishery an average of 3.8 out of 5
(varying by stock area). The Marine Conservation Society (MCS) also assesses the
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creel and trawl fisheries in its Good Fish Guide and scores the creel fishery a 2.3 out
of 5 and the trawl fishery a 3.3 out of 5 (again, 1 being low impact, 5 being high). The
difference between rating systems is likely due to the fact that the MCS provides one
score combining all aspects of the fishery whereas the Seafish score is split across
impacts with only the habitat impact reported here.
Table 7: Ratings by stock and gear type
Gear
Creel fishery
Trawl fishery

Stocks covered
North Minch, South Minch, Firth of Clyde & Sound of
Jura
North Minch, South Minch, Firth of Clyde & Sound of
Jura, Noup, Moray Firth, Firth of Forth, Fladen

Average RASS
rating

Average MCS
rating

1.0

2.3

3.7

3.1

Sources: Seafish - Risk Assessment for Sourcing Seafood; Marine Conservation Society - Good Fish Guide

Changes to the fishing industry that would create an improved ecosystem can also
contribute to a healthier population as an improved ecosystem encourages more
marine activity such as recreational angling and diving (although some marine
activities such as yachting may be made worse off).
Based on this evidence, we have scored trawlers 1 and creelers 3 on the citizen
access criterion.
Healthier
Wellbeing in employment
There is an increasing recognition in public policy there are important qualitative
aspects of employment that are lost in the headline quantitative statistics. For
example, NEF uses the concept of ‘good jobs’ when evaluating public policy. The
NEF definition of a good job is one with a decent income, job security, opportunities
for progression, satisfying work, an employee voice, decent conditions, and a worklife balance.
Fisheries are an extremely unique industry from an employment perspective. It is
difficult to apply this definition of a good job in full. Still, research on wellbeing in
commercial fisheries has suggested that non-income issues are significant
contributors to wellbeing and an objective and subjective approach should be
applied.100 There are also some clear employment issues in fisheries that are
problematic in meeting the government’s objective of a Healthier Scotland and clear
differences between the creel and trawl fisheries to highlight.
In terms of hours worked per week, the Nephrops trawl fleet has a range of 35.4‒
63.7 hours with an average of 49.5. The creel fleet (covered in the data as pots and
traps) has a lower range of 31‒46.5 hours per week with an average of 38.7 – much
closer to satisfying a work-life balance.
Table 8: Working day/week per sector for fishing from reported min and max hours
per days for comparison to a 40 hour weeks (20 days holiday and 10 days bank
holiday). Taken from Scottish Sea Fisheries Employment 2013
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Surveys from Marine Scotland have also drawn attention to the health of the crew on
Nephrops trawlers, noting that ‘drink and drug problems were more regularly
mentioned in this sector than others [as was] finding crew with the correct
qualification and skills.’101
Another employment issue for Nephrops trawlers is that the length of service is
shorter than other gears. The pots and traps segment has a larger proportion of
fishers in the 6‒12 year and 12+ year categories.

Figure 9: Length of service on current vessel by British, EU and non-EU
member nationalities (n = 820)
Source: Scottish Sea Fisheries Employment 2013
An issue for employment in the creel fishery is the larger amount of part-time work
compared to other fishing fleets, although over 80% of the jobs in pots and traps are
still full-time. As with length of service, these are indicators of potential problems with
employment in the fishery but are not inherently problematic in every situation.
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Figure 10: Proportion of crew working full time (FT) and part time (PT) by key
fishing sector
Source: Scottish Sea Fisheries Employment 2013
.

Both trawlers and creelers have reported struggling to attract young crew, so some
fishers may be staying in the industry for longer periods than they would have opted
to in a different industry.
Based on this evidence, we have scored trawlers 2 and creelers 3 on the wellbeing
in employment criterion.
Safer and stronger
Safety
Fishing is well known as the most dangerous job in the UK.102 On board the vessels,
both Nephrops trawlers and creelers have their own safety issues. Nephrops
trawlers have large, dangerous machinery that can cause serious injuries, whereas
smaller creelers can be overwhelmed by waves in rough conditions and are often
skippered alone – although they are more likely to fish in shallower, inshore waters.
There is no available database to statistically assess the likelihood of injury or fatality
for the two gear types.
One safety issue that has received increased attention over the past few years is the
use of foreign workers. These workers are not covered by the same labour
legislation and there are reports (some disputed by the industry) of workers being
overworked, underpaid, and on poor legal contracts. It is assumed for the context of
this study that the welfare of these workers is of relevance despite not being Scottish
or EU citizens.
Highlighting another aspect of foreign workers and safety, in the Marine Scotland
employment survey the majority of skippers in the Nephrops trawl fleet said they
favoured local crews mainly due to the importance of communication for health and
safety. Other survey respondents discussed logistical challenges with foreign crews
such as accommodation, paper work, and issues around dealing with agencies who
may not be treating foreign crews fairly.
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Figure 11: Proportion of British, EU member and non-EU member nationalities
by sector (n = 772)
Source: Scottish Sea Fisheries Employment 2013

Based on this evidence, we have scored trawlers 2 and creelers 2 on the safety
criterion.
Port dependency
In this evaluation port dependency refers to the reliance of ports around Scotland on
the value brought in by Nephrops landings. This is an important measure of
resilience – the strength of a community. In their review of inshore fisheries in
England, Reed et al. note that ‘inshore fishing was found to be highly valued not only
for its importance in supporting livelihoods, but also in the creation of place identities
tied to fishing as an occupation and the ecological opportunities for fishing that are
available at the different localities.’103
As some ports in the MMO’s port landings database are extremely small, only ports
with £25,000 in Nephrops landings were included in the analysis. Ports with potential
Nephrops dependency issues were defined as those ports where at least 25% of the
landing value comes from Nephrops.
The resulting 73 ports were then coded by the main gear type landing into each port.
Where no gear represents at least 70% of the landings value, the port was coded as
‘mixed’. There is a fairly even split between the Nephrops-dependent ports with
trawlers as the main gear type in 30 ports, creelers as the main gear type in 37 ports,
and 6 ports with a mix of the two gears (details in Annex 2).
Table 9: Landed value of Nephrops by gear type for ports
Gear
Demersal trawl/seine
Pots and traps

Landed value of nephrops to
all ports (£)
60,381,806
12,505,338

Source: MMO - Sea fisheries statistics 2015

Landed value of nephrops to
nephrop dependent ports (£)
48,979,568
10,884,362

Share of nephrop landings to
nephrop dependent ports (%)
81%
87%
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The last column in Table 9 shows the percentage of trawl and creel landings that
take place in Nephrops-dependent ports. This can be interpreted as the probability
that a Nephrops dependent port will be impacted by a change in Nephrops fishing
activity for each gear type.
This high percentage, especially that of the creeling fleet, reflects what other
research has shown on the importance of every tonne of Nephrops landed to small,
dependent coastal communities. Marine Scotland’s The Impact of Sea Fishing on
Social Well-being in Scottish Fishing Communities notes that ‘small productive
factories require a minimum volume of landings to remain viable’ and that ‘a small
decline in landings, for whatever reason, can be enough to tip the balance and lead
to [a] precipitous decline across a range of fishing-related activities.’104 While it is
unclear from the available research how many and which communities exist on such
a knife-edge, from an economic perspective this port-dependency criterion is
important for an assessment of fishing opportunities as ‘the marginal value of fish
landed to the community could be far greater than the price received at quayside.’105
Based on this evidence, we have scored trawlers 3 and creelers 4 on the port
dependency criterion.
Greener
Nephrops discards
Not to be confused with discards of species other than Nephrops, the data from the
European Commission’s effort data call and recent observer trips recording
survivability show very small amounts of Nephrops discarding and mortality for the
different trawls on both the East and West of Scotland. Some of this good
performance is the result of improvements in trawl design in recent decades.
According to a recent study for Marine Science Scotland, the average creel discard
rate is around 10% (unfortunately from a different source than the discard rates from
trawlers) with a survivability rate of 84‒99%, based on studies from other EU
member states. Given this information, Marine Science Scotland researchers
requested an exemption for creelers to the landing obligation which will begin to
impact them in the 2017 phase.106
Table 10: Discarding of Nephrops by Nephrops fishing gears
kg Nephrops lost through
Fleet
Gear & area
Discard rate
Survivability
discards/kg nephrops landed
Trawlers TR1 in area IV
4%
55%
0.016
Trawlers TR2 in area IV
5%
55%
0.021
Trawlers TR2 in area VI
9%
55%
0.039
Trawlers Average (unweighted)
6%
55%
0.026
Creelers Average
10%
92%
0.009
Sources: European Commission - Data Control Framework Data Dissemination; Scheveningen Group - Discard Plan
for Demersal Fisheries in the North Sea: Annex B; Ifremer - Discarded Nephrops survival after trawling

Based on this evidence, we have scored trawlers 3 and creelers 5 on the Nephrops
discards criterion.
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Other discards
According to Ungfors et al., ‘the discarded portion of catches from Nephrops trawl
fisheries is a widely recognised problem’ and the ‘the North-East Atlantic trawl
fishery for Nephrops has the fifth highest discard ratio in the world.’107 Some discard
rates have reduced due to trawl-design improvements (square-mesh panels, other
windows to increase mesh size, structures separating the trawl into horizontal layers,
and a firm grid to physically sort out finfish)108 but compared to other fleets, and
especially the creel fishery, high discard rates still continue. This is evident in a study
by Marine Scotland Science covering 1987‒2009 and reported for cod, haddock, and
whiting in the North Sea and the West of Scotland for large (above minimum landing
size) and small (below minimum landing size) catches.109 These high discard dates
for large fish are due to the restrictions on the landing of these whitefish.

Figure 12: Nephrops discards in trawl fisheries by area
Source: Fernandes et al

The Discard Atlas for the North Sea demersal fisheries shows a discard rate of 64%
for the combined catch of the top six species taken by small-mesh otter trawls.
Conversely, few data exist on discarding of other species by creelers owing to the
fact that it is not a recognised issue and seen as ‘virtually non-existent’.110
There is one potential ecological benefit of this discarding of other species for the
Scottish Nephrops fishery. As Nephrops currently feed on these discards, just as the
landing obligation may remove an important food source,111 so too would a shift
away from trawling.
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Based on this evidence, we have we have scored trawlers 2 and creelers 5 on the
other discards criterion.
Damage to spawning stock
Nephrops spawn in autumn and carry their eggs under their tails (described as being
‘berried’) until they spawn in late spring.112 This had led some fishers to ease off
fishing in the spring, known as the ‘May slack’, to avoid capturing berried females.
Changes to the stock, however, have meant that now Nephrops are spawning year
round, although fishing pressure for most trawlers and creelers drops off in May and
for the summer.

Figure 12a: Percentage of trawl-caught Nephrops by monhth (2012-2014)
Source: MMO Sea Fisheries Statistics 2015
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Figure 12b: Percentage of creel-caught Nephrops by monhth (2012-2014)
Source: MMO Sea Fisheries Statistics 2015

Regarding impacts on the spawning stock, an important difference between the two
fishing techniques is that creelers are more likely to catch females due to the fishing
technique but they can also be selective and return berried females. No data exists
on how prevalent this practice is but it is assumed to be common. Changes to fishery
management, especially spatial management, would align the incentives of creelers
with the protection of the local stock, so this practice would be expected to increase.
Based on this evidence, we have we have scored trawlers 3 and creelers 3 on the
damage to spawning stock criterion.
Bycatch and ghost fishing
Both bycatch and ghost fishing have been highlighted as a problematic aspect of
creeling for the marine environment.113
On bycatch, a report on minke whales in Scottish waters found that a least half of all
baleen whales that strand in Scotland may have died due to entanglement, with creel
lines specifically mentioned in several instances.114 Despite their rarity, there have
been at least 12 cases of humpback whale entanglements in recent years from
Scottish coastal waters, mostly identified from media reports. Due to under-reporting
and no obligation to report, it is likely that the true number is higher.115 Clearly the
location-specific nature of this issue means creel fisheries represent a notable issue
in some areas and are insignificant in others. Whale bycatch from trawl
entanglement, the report notes, is less likely because the warps and lines from trawls
are usually taut and provide little opportunity for a whale to become entangled.116
There is a lack of data regarding other cetacean bycatch (e.g. common dolphins) in
Nephrops trawls specifically.
On ghost fishing in the creel fishery, the number of creels lost depends on the
number being fished, but on average around 98 creels or 7‒8% of creels that are
fished may be lost per year.117 Despite this large number of creels lost, the Seafish
Risk Assessment for Sourcing Seafood (RASS) notes that ‘ghost fishing
from Nephrops creels is, based on experimental observations, considered negligible’
and that ‘there are interactions with benthic species (sea pens) considered of to be
of conservation importance but little evidence of serious effects.’ For the trawl
fishery, the occurrence of abandoned trawl netting has been called ‘widespread’ and
ghost fishing of whales from trawling nets has occurred.118
Based on this evidence, we have we have scored trawlers 3 and creelers 3 on the
bycatch and ghost fishing criterion.
Greenhouse gases
Greenhouse gas (GHG) emissions from fuel use were calculated using reported fuel
use from the same Seafish economic report on the UK fishing fleet. An emissions
intensity factor of 3.0595 kilograms of CO2e per litre of fuel was used to convert litres
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of fuel into GHG emissions for both creeling and trawling fleets. The assumption
here is that both fleets are using fuel with similar carbon content.
The results show a higher fuel intensity and GHG emission intensity for the trawling
fleets. This aligns with a study on Swedish Nephrops, which estimated a (total
lifecycle) fuel use of 2.2 litres of diesel per kilogram of Nephrops in creel fisheries
compared to 9.0 litres in conventional Nephrops trawl fisheries and 4.3 litres in
selective trawl fisheries.119 One issue with the estimate here is that Seafish does not
report fuel use by fleet and so it was calculated from fuel costs using £0.5/litre. A
Seafish database using 2013 data reveals that trawlers have a lower fuel price than
creelers (which would raise their estimated fuel use here) but these numbers
(£0.2/litre vs £1/litre) appear unreliable.120
Table 11: Fuel intensity and GHG emissions by gear type
Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average
kg GHGs per litre of fuel

Fuel intensity (litres/kg
of landings)
3.57
3.82
2.72
3.32
2.14
2.70
3.38
2.55

GHG intensity (kg
CO2e/kg of landings)
10.93
11.67
8.32
10.16
6.55
8.27
10.34
7.81

3.0595

Sources: Seafish - 2013 Economics of the UK Fishing Fleet ; Seafish - Fleet
Economic Performance 2005-2014; Defra - Emission factors for carbon reporting

While these figures reveal the greenhouse gas emissions generated during primary
production (onboard fuel use), the Nephrops fishery has a large export market and
emissions from transport are likely significant. The life cycle assessment (LCA) study
on Nephrops caught by creelers and trawlers cited earlier did not include transport
emissions as they were assumed to be transported via land to similar sources.121 A
Seafish summary of GHG emissions in fisheries found that for fresh seafood, the
transport emissions can sometimes be as high as the emissions from primary
production.122 In the Scottish Nephrops fishery, most of the creel-caught Nephrops is
transported fresh, via air, to continental Europe and so has higher transport
emissions, although carbon accounting would split these international emissions
between importer and exporter.
Based on this evidence, we have we have scored trawlers 2 and creelers 2 on the
greenhouse gas emissions criterion.
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Ecosystem damage
The impact on the marine environment differs significantly for the creel and trawl
Nephrops fisheries in Scotland. As covered in the criterion on citizen access, the
Seafish RASS scores creel fisheries 1 out of 5 and the Nephrops trawl fishery an
average of 3.8 out of 5. The MCS scores the creel fishery 2.3 out of 5 and the trawl
fishery 3.3 out of 5.
Table 12: Ecosystem damage ratings by gear type
Gear
Creel fishery
Trawl fishery

Stocks covered
North Minch, South Minch, Firth of Clyde & Sound of
Jura
North Minch, South Minch, Firth of Clyde & Sound of
Jura, Noup, Moray Firth, Firth of Forth, Fladen

Average RASS
rating

Average MCS
rating

1.0

2.3

3.7

3.1

Sources: Seafish - Risk Assessment for Sourcing Seafood; Marine Conservation Society - Good Fish Guide

Other research confirms these scores. According to Ungfors et al., ‘the benthic effect
on the ecosystem using trawl versus creel has been evaluated and it is suggested
that 1 hour of trawling results in the same impacted area on the seafloor as during 1
year of the entire Swedish Nephrops creel fishery.’123
While this evidence is also used for the citizen access category under the Smarter
strategic objective, this does not represent double counting as the effects are
independent: one is about the use of marine environment by stakeholders whereas
the other is about the quality of the marine environment for its indirect or even nonuse benefits. It is also clear that ecosystem quality is one of the highest goals of
marine ecosystem management.
Based on this evidence, we have we have scored trawlers 2 and creelers 4 on the
ecosystem damage criterion.
Good governance
Ease of enforcement and compliance
As the industry often operates far from shore and in remote waters, the practical
regulation of fisheries has long been a known issue. As monitoring and enforcement
mechanisms and technologies have evolved, some fleets have become more easily
regulated. Article 17 could incentivise the use of certain control measures through
the provision of fishing opportunities to those fleets, gears or areas that are easiest
to enforce or have the best compliance record.124
Regarding spatial management, Ungfors et al. explain that ‘a spatial exclusion for
particular vessels or gear types using VMS is the easiest and cheapest to
enforce.’125 At present, VMS has been rolled out for large vessels (more often
trawlers than creelers) but there are plans to roll out VMS for all vessels in the future.
Already the use of VMS for inshore vessels has been trialled in certain sites and has
shown to be low-cost and effective for monitoring fishing activity.126
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Similarly for effort management, limits to the number of creels could be an effective
form of enforcement and compliance but it is not widely applied at the moment
although this may change in the future (Section 5).
As with the supporting science criterion, a case could be made that the monitoring of
creelers is not as necessary as the trawl fishery given the better performance of
creelers on key criteria. To resolve this adequately, the specific fishing opportunity
would need to be defined.
Based on this evidence, we have we have scored trawlers 4 and creelers 2 on the
ease of enforcement and compliance criterion.
Subsidies
Direct subsidies to the fishing fleet are not included in the Seafish economic report
and according to the European Commission’s Annual Economic Report neither the
British demersal trawl nor the British pots and traps fleet receives direct subsidies –
although some direct subsidies may not fit under the European Commission’s
reporting requirements. However, indirect subsidies exist in the form of the UK’s fuel
tax exemption for fishing and these can be estimated.
Using fuel use and landings, fuel subsidies per kilogram are calculated. The results
show that the Nephrops trawl fishery requires more fuel subsidies. This is the same
calculation used for the GHG emission criterion.
Table 13: Fuel subsidies by gear type
Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average
kg GHGs per litre of fuel

Fuel intensity (litres/kg of
landings)
3.57
3.82
2.72
3.32
2.14
2.70
3.38
2.55

Indirect fuel subsidy (£/kg)
0.43
0.45
0.32
0.39
0.25
0.32
0.40
0.30

0.119

Sources: Seafish - Fleet Economic Performance 2005-2014; OECD - Fuel tax
exemptions in the fisheries sector

In this analysis, fuel use is being used twice, once for climate change impacts from
GHGs and once for the impact on government coffers through fuel subsidies. This is
not double counting as climate change and the government coffers are two
independent problems (in this sense).
Fuel use in transport, which is higher for creel-caught Nephrops due to the
prevalence of air travel, also has a fuel tax exemption, and one that is likely to stay in
place due to an international agreements.127 The fuel subsidy indicator has been
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adjusted using the same information and assumptions as the GHG emission
criterion.
Based on this evidence, we have scored trawlers 2 and creelers 3 on the subsidies
criterion.
Omitted criteria of potential importance
Fairness
In our interpretation, a fair distribution of fishing opportunities is related more to the
output of this study than as an input. Fairness would be achieved by balancing
criteria and rewarding fishing fleets that perform well in the framework. In their study,
Gray et al. analyse fairness as having two distinct definitions: entitlement (historical)
and desert (performance). While not undertaking a data-driven assessment, the
authors broadly conclude that ‘on the criterion of entitlement, the under-10 m fleet’s
case was found to be weaker than that of the over-10 m fleet; on the criterion of
desert, the under-10 m fleet’s case was found to be stronger than that of the over-10
m fleet.’128
There is an interesting side point on fairness and power dynamics from the same
study that is relevant to this study (and a point often ignored in quantitative analysis).
The authors conclude their discussion that ‘the government is pre-disposed to favour
the over-10 m sector rather than the under-10 m sector, partly because the over-10
m sector has more economic muscle and therefore more political clout than has the
under-10 m sector.’129 It does not make sense to include a measure on lobbying
power and representation as a criterion in the analysis (more is not necessarily bad)
but it is important to note here that lobbying is one potentially important factor
leading to the current allocation Nephrops fishing opportunities.
Vessel-level inequality
One criterion that has been omitted due to the complexity of labour and ownership in
the fishing industry is the issue of inequality at vessel level. Economic inequality at
vessel level could be assessed as the ratio between operating profits (for the owner)
and the amount paid in crew share or the amount being spent on the average crew
wage. These are slightly different versions of the same issue although the results
differ significantly as Nephrops trawlers employ more crew per vessel. The problem
with this assessment is that for many creeling vessels the owner is the lone operator,
so the ratio of operating profit to crew payments comes down to accounting more
than actual practice. Results are shown here purely for interest.
Table 14: Operating profit compared to crew share by gear type
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Gear
NS nephrops over 300kW
NS nephrops under 300kW
WOS nephrops over 250kW
WOS nephrops under 250kW
Pots and traps 10-12m
U10m pots and traps
Trawler weighted average
Creeler weighted average

Ratio of operating profit
to crew share
0.43
0.53
0.81
0.77
0.99
0.73
0.60
0.79

Ratio of operating profit to
average crew wage
2.92
1.63
4.48
3.06
1.96
0.67
3.02
1.31

Sources: Seafish - Fleet Economic Performance 2005-2014

Similar to fuel use, using profits in another criterion could appear as double counting
but the very nature of the Scottish government’s objective for wealth and fairness
indicates that both independent aspects should be included. It is better if profits are
high but they should also be distributed.
At a societal level, inequality presents itself in another form in this analysis as fishing
wages are very low for crew members. Studies have estimated that fishers take 22%
lower pay compared to equivalent and alternative employment.130 From a societal
level, anything to improve fishing wages is likely to improve societal inequality.
Given the nature of fishing labour and unclear reporting, we were unable to use
vessel-level inequality as a criterion in the analysis.
Fleet dependence
An important criterion for this analysis is the dependency of each fleet on Nephrops
as this will increase their sensitivity to policy changes. Unfortunately, as the creeling
fleet is a mixture of vessels in the pots and traps classification that catch crabs,
lobsters, whelks, and other species, this would give a very unrealistic picture of the
Scottish creelers themselves.
Datasets from both Seafish and the European Commission were unable to solve this
issue, although they show a high dependency for the Nephrops trawl fishery. A high
dependency is also expected for the creel fishery however, and literature from the
Portuguese Nephrops fishery shows that the creel fishery has a higher dependence
on Nephrops than the trawl fishery.131 Commenting on Nephrops fishing in general,
the Scottish government report on The Impact of Sea Fishing on Social Well-being in
Scottish Fishing Communities notes that “a recurring theme among those
interviewed for this project was a perception that the inshore sector of the fleet is
highly vulnerable because of its dependency on a single species (Nephrops) and an
inability to diversify.”132
Given the available data, we were unable to use fleet dependence as a criterion in
the analysis.
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Historical share
The historical share of the fishing opportunity is an extremely important criterion to
ensure stability from year to year. For this analytical framework there are two
possible approaches: to use the historical share with a very heavy weighting and
allocate opportunities as the results suggest, or to not include the historic share and
to take the results as an indication of which direction policy change should be in, with
historical share as the norm.
For this analysis we have chosen the second approach and have not included
historical share as a criterion in the analysis.
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Section 4: MCDA results
Taken together, the 17 criteria with scores show that considering the Scottish
government’s strategic objectives, creelers have a better performance than trawlers,
although there are trade-offs.
Table 15: A summary of the criteria scoring
Strategic Objective

Criteria

Wealthier and fairer Gross profits

Indicator

Creelers Trawlers

4

3

Wealthier and fairer Economic value chain

profit/kg of landings
GVA/kg Nephrops landed; GVA/day at sea;
price/kg of Neprophs landed

5

3

Wealthier and fairer Direct employment

jobs/kg landings

5

2

Wealthier and fairer Ability to change

description of technical ability

5

2

Smarter

Supporting science

description of non-fishing vessel activity

1

3

Smarter/Healthier

description of ecosystem damage
average hours worked; average length of
contract; proportion full time

3

1

Healthier

Citizen access
Employment health
and wellbeing

3

2

Safer and stronger

Safety

2

2

Safer and stronger

Port dependency

description of safety concerns
percentage of major Nephrops ports
supplied by each fleet

4

3

Greener

Nephrops discards

kgs of nephrops per haul

5

3

Greener

Other discards
Damage to spawning
stock

kgs of discards per haul

5

2

description of catch seasons and selectivity

3

3

Bycatch/ghost fishing
Greenhouse gas
emissions

description of bycatch and safety concerns
kgs of CO2/kg of landings; kg of CO2/day at
sea

3

3

3

2

description of ecosystem damage
description of monitoring and enforcement
issues

4

2

Good governance

Ecosystem damage
Ease of enforcement
and compliance

2

4

Good governance

Subsidies

subsidies/kg of landings

3

2

Omitted

Fairness

Value generation

N/a

N/a

Omitted

Vessel-level inequality Ratio of crew wages to profits

N/a

N/a

Omitted

Fleet dependence

N/a

N/a

Omitted

Historical share

N/a
60

N/a
42

Greener
Greener
Greener
Greener

Total

kg of nephrops landed/kg of landings
kg of nephrops landed per fleet/total kg of
nephrops landed
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Multi-criteria decision analysis
To explore the trade-offs in each gear’s performance, a multi-criteria decision analysis (MCDA) 133 is
used to assign a weighting to each criterion and generate a total MCDA score.
∑ 𝑃𝑐,𝑔 𝑊𝑐
𝑀𝐶𝐷𝐴𝑔 =
∑ 𝑃𝑚 𝑊𝑐
where:
• P is the performance score for each criterion;
• W is the weighting applied;
• g is the gear category;
• c is the criteria; and
• m is the maximum performance score of 5.

Weighting
Six experts and ten non-experts on the Scottish Nephrops fishery individually
completed an anonymous survey to rank each of the 17 criteria in importance from 1
to 5 (see Annex 4 for the survey).

Figure 13: Average weightings for each criterion by surveyed experts and nonexperts
The ecosystem damage and direct employment criteria were assigned weightings at
least one point higher than subsidies and port dependency by both groups, showing
some importance weighting exercise. What is interesting from the surveys is that the
expert and non-expert surveys returned very similar scores across most measures.
This similarity between expert and non-expert survey groups has also been found in
other studies that use surveys to access priorities for fisheries.134,135 The higher
scores from the expert group on safety may be explained by knowledge about the
dangerous nature of the fishing profession.
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Figure 14: MCDA results using weighted, expert weighted, and non-expert
weighted scores
While the weightings used shift around the importance of each criterion, the
difference in performance between creelers and trawlers is extremely similar whether
expert weightings, non-expert weightings, or no weightings are used.
Review of the MCDA framework
Like all evaluation frameworks, MCDA has its advantages and disadvantages. Here,
some of the main characteristics of an MCDA are reviewed in more detail.
Transparency
One of the main advantages of an MCDA framework is its transparency.136 Care was
taken to outline all criteria and evidence used to obtain the scores. The Excel
Workbook, where users can adjust weightings, is available for download.
Criteria for analysis
Selecting the appropriate set of criteria for analysis is difficult and subjective. Studies
from fisheries management have shown that selecting indicators/criteria is prone to
value judgement.137 For this reason, while sticking with the Scottish government’s
strategic objectives, we have tried to align our indicators to suggested indicators
from other sources (details in Annex 3). In addition, efforts were taken to ensure a
good balance across environmental, social, and economic domains so as to not
overweight the results in any one area. The fact that weightings from both experts
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and non-experts for each criterion are above 2 out of 5 suggests that each criterion
in the analysis was viewed as important.
Scoring
Generating a numeric score from the available evidence is another subjective stage
of the MCDA framework. A study on selecting indicators for ecosystem-based
fisheries management revealed that “differences in scores between experts were the
main factor contributing to variability in evaluation results.”138 One option is to
generate a sensitivity analysis around the results based on changes to the gear
assessment scores. Figure 13 shows the results if there is a 0.5 increase or
decrease in all criteria. This is approximately equivalent to a 10% shift in score in
either direction.

Figure 15: Sensitivity analysis of scoring
Weighting
The use of expert weightings, non-expert weightings, and unweighted scenarios has
been described. Weightings can also be calculated that maximise the difference in
scores so as to skew the results in favour of one fleet over the other. While the most
extreme weighting to benefit the trawlers brings the two fleets close together, it still
does not generate a higher score compared to the creelers (55% vs 57%), giving
confidence that creelers perform better in this fishery for the stated strategic
objectives.
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Figure 16: Extreme weightings to maximise and minimise MCDA scores
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Section 5: Application to fishing
opportunities
Marginal analysis
The analysis in this paper evaluates the average performance of the trawl and creel
Nephrops fleets. The goal of policy analysis however, is to apply the equimarginal
principle, where the allocation of resources is optimised by equating the marginal
values of competing uses.139 Arriving at marginal values is no easy feat; it depends a
great deal on the specific proposal being assessed, rather than the broader
performance-based prioritisation considered in this framework.
It is also the case that in practice, the performance of fleets is not exactly the
average but varies by many characteristics. Here we consider geography and the
fishing opportunity being assessed.
Geographic variation
Some key information is available by RIFG and is summarised Table 16.
Table 16: Relative important for spatial management
IFG (post April
2016)
West Coast rIFG
West Coast rIFG
Outer Hebrides
rIFG
North & East
Coast rIFG
Orkney
Management
Group
North & East
Coast rIFG
Shetland Shellfish
Management
Organisation

Discarding
High
Medium

Ecosystem
damage
Bycatch
High
Medium
High
Medium

Economic
impact
High
Low

Net
economic
value
High
Low

Issues with
fishing pressure
High/Low
High/low

Issues with stock
biomass
Low/Low
Low

Outer Hebrides
Moray Firth &
North Coast

Medium

High

Medium

Low

Low

High/low

Low

Low

Likely high

Likely high

Medium

Medium

High

Low

Orknies

Unknown

Medium

Likely high

Low

Low

Low

Unknown

East Coast

High

Likely high

Likely high

High

High

High

Low

Shetland

Unknown

Unknown

Unknown

Medium

Medium

Low

High

IFG (pre April
2016)
South West
North West

Sources: Seafish - RASS; Riddington et al - Management of the Scottish inshore fisheries; assessing the options for change; ICES - Latest
advice

The broad conclusion is that spatial management is most urgent in the North & East
Coast RIFG (in particular the East Coast) as well as the West Coast RIFG (in
particular the South West). While there are many advantages to a regionalised
approach with different responses from different RIFGs, it is important to note that
spatial management in one RIFG is likely to cause some displacement to an RIFG
that did not undergo a spatial management change. This is a considerable issue in
some areas, where any restrictions on mobile gear inshore could lead to increased
pressure on stocks beyond the 6 nM limit for example. This increased pressure could
in some instances be excessive and it would be prudent to look at likely
displacement issues in conjunction with any spatial exclusions for particular gears.
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The same is also true of local level restrictions (at RIFG level) where displacements
from one area into another could be detrimental.140
Quota for other species
Access to quota species for use as bait has been identified as a fishing opportunity
that could help support the creeling fleet. Ungfors et al. note that “bait is one of the
problems the creelers have to overcome, as the cost to buy it is around 5–10% of the
value from the Nephrops first-hand sale.”141 The results from this study cannot be
properly applied to other quota species as the framework would need to be applied
to the other fishing fleets for those quota species. The implementation of the landing
obligation also presents an opportunity for this problem outside of spatial
management as there may be cheap creel bait coming as a result of the legislation.
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Section 6: Discussion
Returning to objectives
While there are trade-offs between different criteria, the MCDA results show that for
all five of the Scottish government’s strategic objectives the creel fleet has a higher
score that the trawl fleet. For the additional objective of Good governance, the
scores are even.
Returning to Article 17, the text specifically states that incentives should be provided
to gears with reduced energy consumption and gears which are more selective. On
both of these requirements it is clear that incentives should be given to the creel
fleet.
Comparison with other work
Every study we could find comparing different gears on a range of objectives shows
that for the same resource, the more passive the gear, the better the overall
performance. These studies include general comparisons of gear types,142 gears in
deep-water, Vulnerable Marine Ecosystems,143 gears in the Russian Barents Sea
fishery,144 gears in the UK cod fishery,145 gears in the UK seabass fishery,146 and
also two studies that cover Nephrops fishing, one in Portugal147 and one in
Sweden.148
This fits in the wider context of EU-level discussions on how to tackle gear conflict in
inshore fisheries ‒ “The range of fishing gears used by the inshore sector (small
scale coastal fleets) is diverse and makes spatial management complex, particularly
when fishers pursue the same species, or different species in the same area of the
sea or seabed” ‒ and further advocates experimental approaches to localised spatial
management.149
In early 2015, the Scottish government published Management of the Scottish
Inshore Fisheries; Assessing the Options for Change.150 While that report had a
specific remit to analyse several spatial management proposals, the conclusion
reached – that less trawling activity in inshore waters could lead to more creeling and
larger benefits – is broadly similar.
Spatial management
Spatial management has already been advocated more widely in Scotland. It has
featured in research, consultations (when asked whether spatial management should
be considered to deal with gear conflict, 74% of respondents were in favour,
whereas only 13% were not in favour and a further 13% did not answer),151 debates,
and the media (notably the Prawn Wars BBC documentary).152,153 It will certainly
remain on the agenda until the local-scale gear conflict and stock issues have been
resolved. We aim to add to the ongoing debate by presenting a wide range of criteria
and indicators to enable decision-makers to take a wider view of the issue.
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Marine Scotland also refers to bold measures to resolve gear conflict (such as the
re-introduction of the 3 nM limit), especially as wider objectives such as stock
sustainability, encouraging other economically beneficial activities, and protecting the
wider marine environment” could be achieved simultaneously.154
There is also a proposal to grant preferential access to inshore areas in the UK
scallop fishery based on impact classification and subsequent zoning access for
gears.155 This approach could also be applied in the case of Nephrops, starting in
those grounds where stakeholders have made similar proposals.
Environmental benefits of spatial management have been put forward on a wide
scale by the EU,156 as well as in academia in the case of Nephrops on the West of
Scotland in particular. One study concluded that:
“These findings suggest that, although not without impact,
Nephrops creels have little detrimental effect on the benthic
environment, with impacts appearing considerably lower than for
the trawl fishery. It may therefore be considered that spatial
management of Nephrops fisheries is a very valuable means to
protect key biotopes from excessive disturbance.”157
Locally, specific management measures and the fostering of local stewardship and
ownership are key aspects of any successful future scenario. Longer term, logic
would dictate that granting preferential access to specific locations to those who fish
with lower impact gears (selectivity and fuel use) would encourage others to switch
gears, or innovate, in order to also meet the access criteria, thereby improving
performance more widely.
The indirect effects of fishing for demersal species such as cod need to be borne in
mind when determining what spatial management approaches are appropriate for
any given area or season.
Spatial Management options:
•
•

•

•

•
•

Real-time closures – for certain areas depending on stock assessments / or to
accommodate for spawning.
Licence conditions – stipulating the number of creels on board or the
mandatory tagging of creels to ensure creel limits are adopted and
enforceable.
Use of automated creel tags – has been trialled and appears to be effective in
terms of providing data on the number of creels in use as well location, date,
time of shooting/hauling, etc.158
VMS – to make monitoring and enforcement of spatial measures possible and
lower the cost of monitoring (could be funded via the European Maritime and
Fisheries Fund (EMFF)159).
Creel/vessel limits – within certain areas at certain times.
Access criteria160 for certain areas – to ensure highest societal value is
captured.
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Effect on the stock
Any implementation of spatial measures following Article 17 should include the
option of a cap on the total number of licences, vessels, or gear (creels) within an
area (given that even small-scale and selective fisheries can have a cumulative
detrimental effect).161 Although impossible to model/quantify at present, there are
potential stock level benefits locally from a switch to regulated low-impact and
selective gear such as creels. The option to return berried females to the water, for
example, could help stocks grow. This, as well as the use of escape hatches and
limited creel numbers could be considered a realistic means of rebuilding local
stocks where depletion has occurred.
Management by Functional Unit
The need for localised management at Functional Unit (FU) level has been
advocated by ICES and offers a necessary route to improved management of
Nephrops fisheries. The nomadic fishery by its nature has access to a much larger
proportion of the Nephrops grounds/FUs and therefore there is less of an incentive
for local stewardship, as the collapse of grounds such as the Farne Deeps makes
clear. Ensuring local stewardship will, to a large extent, depend on granting access
to those who have no option but to manage their local resources well and comply
with regulations limiting access or effort in particular areas.
The importance of action
In its study of fisheries employment in Scotland, Marine Scotland concluded that
there is “tension between economic growth and social objectives ‒ between a
consolidated, modern, and efficient fleet as opposed to a diverse, dispersed, and
localised fleet”.162 This quote neatly sums up the nature of the trade-offs in the
Scottish inshore Nephrops fishery and also demonstrates why active management is
necessary to prevent profit and markets from solely shaping the industry. Smallscale inshore fisheries are of high value to rural local economies, providing jobs and
revenue where few alternatives exist. Furthermore the nature of the vessels, their
dependence on the resource, their inability to move further offshore, or to fish in
adverse weather conditions means they need to be provided with preferential access
to what is currently a shared resource where a race to fish perpetuates. Reducing
gear conflict by removing mobile gear will enable a higher value, more selective
Nephrops fishery to develop in these inshore grounds.

55 Working paper: Nephrops in Scotland

Section 7: Conclusion and policy
recommendations
Apply Article 17 to the Scottish Nephrops fishery
To support transparent, objective decision-making according to Article 17 of the
CFP, we have developed criteria and indicators of an environmental, social, and
economic nature. There criteria are designed to align with the Scottish government’s
strategic objectives of making Scotland wealthier and fairer, smarter, healthier, safer
and stronger, and greener.
Our 17 indicators cover a range of economic criteria (gross profits, economic value
chain, distribution, port dependency, subsidies), social criteria (employment, citizen
access, wellbeing, safety, enforcement), and environmental criteria (supporting
science, discards of Nephrops and other species, bycatch, ghost fishing) which can
be used to support decision-making.
We have also developed an MCDA framework to compare the trade-offs between
different criteria and apply a weighting of importance gathered from expert and nonexpert surveys.
Current spatial management is a misallocation of the resources
The conclusion of our analysis is that for inshore areas in Scotland (0‒6 nM from
shore), developing spatial-access based fishing opportunities would provide the ‘best
value’ for Scotland when considering fishing opportunities for Nephrops.
Spatial management was found to be the most appropriate means of allocating
fishing opportunities in this case. This mirrors the findings of other research looking
at granting preferential access to inshore areas in the UK scallop fishery.163
As wider Nephrops stocks have suffered and become locally depleted (Fladen
Ground, Farne Deeps164) fishing effort in inshore areas has increased, and has
resulted in gear conflict.
Spatial management would present communities around the coastline of Scotland
with the means to manage fishing effort (in conjunction with scientific advice on stock
abundance) on adjacent grounds to their specific area through restrictions on vessel
numbers/creel limits.
This spatial approach could reduce gear conflict,165 and enable those ports and
associated communities and fishers which are most dependent on the resource to
thrive. Similar conclusions have been drawn by researchers studying the Portuguese
Nephrops fishery.166
There may be a case for financial support for gear change from trawls to creels to
maximise benefits within a spatial area. This recommendation has been proposed by
researchers studying the French and Scottish Nephrops fisheries.167
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Objectives for each spatial management regime may vary. Objectives might relate to
stock conservation or rebuilding, reducing territorial or gear conflict, increasing local
employment or profitability, or encouraging new entrants into the fishery.
Depending on these objectives, further access criteria could be included, such as:
•
•
•
•

Location/geography of entitlement
Distribution/allocation over time (track records/market mechanisms)
Duration of entitlement
Specifications: number of creels per vessel; number of creels in a defined
area; or access criteria for vessels (length/engine size/jobs on board, etc.);
mandatory marking of fishing gear/tagged creels (non-transferrable)/electronic
tagging linking the gear to the vessel (and license holder).

Quota-based and effort-based fishing opportunities are also crucial
Quota-based and/or effort-based fishing opportunities should remain as key fishing
opportunities, but for inshore areas they could be subsidiary to spatial management.
This could occur via the use of TACs and quota at FU level, effort-based restrictions
such as the number of vessels granted access to an area, or the number of creels
which can be used in a given area. Further, this form of spatial management could
be linked to access criteria or licence conditions (linked to VMS requirements) such
as those presented in this paper, to determine which resource users provide best
value to Scotland, while minimising negative impacts on the resource.
The second part of the Article 17 states: “Within the fishing opportunities allocated to
them, Member States shall endeavour to provide incentives to fishing vessels
deploying selective fishing gear or using fishing techniques with reduced
environmental impact, such as reduced energy consumption or habitat damage”.
Spatial management that differentiates between mobile and passive gears presents
exactly such an incentive for the more selective gear, with reduced environmental
impacts; in this case creels.
Effort control would flow from spatial management as previously stated. Creel limits
and community quota are both feasible. Spatial management, coupled with effort
restriction (creel and boat limits) presents a key means of enhancing local stocks
and the benefits to the fishery that would provide.
A change in spatial fishing opportunities should be balanced with creel limits
Spatial management that allows greater access to creelers may result in an increase
in effort that would erode some of the intended benefits. This need for effort
management to accompany technical changes in gear has been modelled for the
Bay of Biscay Nephrops fishery.168 It is thus recommded that effort restrictions
through the use of creel management regimes (CMR) are enacted. Creelers can
carry hundreds, even thousands of pots (depending on vessel size)169 and
regardless of whether a gear is active or passive, a resource can be overexploited.
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Therefore the key tenet of any CMR is to limit the number of pots in any given area
(by limiting the number of pots per vessel as a licence condition).
There is appetite for change on this issue. It has been noted that the majority of IFGs
(now RIFGs) want creel limits and a 2013 consultation concluded that local creel
limits have a role to play.170 While the specifics of each CRM would need to be
localised, detailed, and developed in conjunction with scientists and fishers. 171,172
Regardless of the rationale or details of any CMR, it is clear that flexibility is key.
Adaptive management is necessary as wider, often unpredictable, changes either to
stock (both natural and fishing induced) or changes to prices and market conditions
or even regulatory changes173 could mean a more responsive and flexible approach
is likely to be more successful in the medium to long term. This flexibility has to be
balanced with excessive changes which would impact active fishers changing their
pot numbers.174
Principles applicable to ensure equity in CMRs:
•
•
•
•
•
•

Account for concentration
Account for geographical differences
Latent licences
Dependence
Track record and historical dependence
Alternative income streams (species)

Stock and quota management should be at the FU level
ICES and relevant Advisory Councils recommend FU-level management.175,176
Setting TACs and FQA at FU level will limit nomadic fishing (as they would not have
the opportunity to move around based on where the fishing was most productive).
The consequence would be increased dependence on one ground and therefore the
exposure of boats to increased risk of stock decline/collapse. This would provide the
necessary incentive for local stewardship, and management by FU would reduce the
likelihood of stock decrease as fishing effort could be more easily controlled. The
Scottish government should press at UK and EU level for FU level management and
catch limits based on scientific advice.

58 Working paper: Nephrops in Scotland

Annexes
Annex 1: Nephrops functional units (FUs) and TAC areas
FU

Name

TAC area

Iceland south coast
Faroes
Skagerrak
Kattegat
Botney Gut—Silver Pit

ICES
sub-division
Va
Vb
IIIa
IIIa
IVb,c

1
2
3
4
5
6
7

Farne Deeps
Fladen Ground

IVb
IVa

8
9
10
32
33
34

Firth of Forth
Moray Firth
Noup
Norwegian Deep
Off Horns Reef
Devil’s Hole

IVb
IVa
IVa
IVa
IVb
IVb

EC waters of IIa and IV
EC waters of IIa and IV and
Norwegian waters of IV
EC waters of IIa and IV
EC waters of IIa and IV
EC waters of IIa and IV
Norwegian waters of IV
EC waters of IIa and IV
EC waters of IIa and IV

11
12
13
14
15
16
17
18
19

North Minch
South Minch
Clyde
Irish Sea East
Irish Sea West
Porcupine Bank
Aran Grounds
Ireland NW coast
Ireland SW and SE coast

VIa
VIa
VIa
VIIa
VIIa
VIIb,c,j,k
VIIb
VIIb
VIIg,j

VI; EC waters of Vb
VI; EC waters of Vb
VI; EC waters of Vb
VII
VII
VII
VII
VII
VII

20
21
22
23
24
25
31
26
27
28
29
30

NW Labadie
Baltimore
Galley
Bay of Biscay North
Bay of Biscay South
North Galicia
Cantabrian Sea
West Galicia
North Portugal
South-West Portugal
South Portugal
Gulf of Cadiz

VIIg,j
VIIg,j
VIIg,j
VIIIa
VIIIb
VIIIc
VIIIc
IXa
IXa
IXa
IXa
IXa

VII
VII
VII
VIIIa, VIIIIb, VIIIId and VIIIe
VIIIa, VIIIIb, VIIIId and VIIIe
VIIIc
VIIIc
IX and X; EC waters of CECAF
IX and X; EC waters of CECAF
IX and X; EC waters of CECAF
IX and X; EC waters of CECAF
IX and X; EC waters of CECAF

IIIa; EC waters of IIIb
IIIa; EC waters of IIIb
EC waters of IIa and IV
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Annex 2: Port dependency
British ports landing
Nephrops (by value)

Total landings
(value)

Nephrops
dependence
(%)

Main gear to port (list)

Portincaple

77,856.95

100.0%

Demersal trawl/seine

Largs

1,011,177.50

99.4%

Demersal trawl/seine

Furnace

35,162.62

99.1%

Pots and traps

Greenock

231,782.81

98.9%

Demersal trawl/seine

Rothesay

32,702.94

98.7%

Demersal trawl/seine

South Lochs

51,303.18

97.6%

Pots and traps

Kyles Of Bute

37,698.48

96.4%

Pots and traps

Port Seton

1,239,339.95

96.4%

Demersal trawl/seine

Troon

3,372,563.69

95.9%

Demersal trawl/seine

Dunoon

78,874.67

95.6%

Pots and traps

Carradale

724,625.03

95.5%

Demersal trawl/seine

Canna (Outer Isles)

32,912.61

95.3%

Demersal trawl/seine

Sleat

377,256.61

95.0%

Pots and traps

Port Appin

134,218.65

94.9%

Pots and traps

Snizort

64,408.26

94.9%

Pots and traps

Portnalong

135,776.32

94.4%

Demersal trawl/seine

Strathaird

574,717.87

94.2%

Pots and traps

Gairloch

1,904,402.99

91.0%

Demersal trawl/seine

Achiltibuie

423,338.25

90.3%

Pots and traps

Tayvallich

273,419.34

89.0%

Pots and traps

Carbost

51,251.52

87.8%

Pots and traps

Balvicar

184,962.21

87.7%

Pots and traps

Stornoway

3,007,162.53

87.4%

Demersal trawl/seine

Stockinish

525,254.57

86.7%

Pots and traps

Kilchoan

354,413.81

84.9%

Pots and traps

Bracadale

66,634.52

84.7%

Pots and traps

Tarbert

3,134,925.74

84.6%

Demersal trawl/seine
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Ardross

570,192.91

84.3%

Demersal trawl/seine

Gigha

202,351.27

84.2%

Demersal trawl/seine

Eyemouth

2,947,085.74

84.1%

Demersal trawl/seine

Campbeltown

4,110,339.45

84.1%

Demersal trawl/seine

Ardrishaig

62,533.95

83.8%

Pots and traps

Portree

1,645,853.77

83.6%

Mixed

Fort William

95,779.18

82.5%

Pots and traps

Cromarty

172,577.90

82.2%

Demersal trawl/seine

Shieldaig

309,113.77

81.6%

Pots and traps

Lochmaddy

388,846.58

80.5%

Pots and traps

Loch Carnan

230,938.50

78.9%

Pots and traps

Carron

108,239.25

77.8%

Pots and traps

Gruinard - Aultbea

290,112.96

77.4%

Pots and traps

Glenuig

86,377.95

76.8%

Pots and traps

Bunessan

222,481.65

75.1%

Mixed

Pittenweem

3,454,103.77

74.6%

Demersal trawl/seine

Scourie

93,746.26

74.2%

Pots and traps

Largs and Greenock

38,137.87

74.1%

Demersal trawl/seine

Northbay

1,155,284.39

73.5%

Demersal trawl/seine

Little Loch Broom

128,620.25

72.6%

Pots and traps

Kyle

1,267,213.58

71.5%

Pots and traps

Lochs

54,107.56

71.5%

Pots and traps

Leverburgh

264,002.86

70.8%

Pots and traps

North Lochs

41,359.81

69.5%

Pots and traps

Salen

49,665.92

69.0%

Pots and traps

Burghead

776,182.48

68.8%

Demersal trawl/seine

Luing

177,472.56

66.8%

Pots and traps

Kylesku

394,323.68

64.9%

Pots and traps

Broadford

454,776.36

62.6%

Pots and traps

Mallaig

8,162,263.45

61.6%

Demersal trawl/seine
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Dunvegan

909,805.25

61.1%

Pots and traps

West Loch Tarbert

717,383.21

60.4%

Demersal trawl/seine

Uig

1,729,607.47

59.5%

Demersal trawl/seine

Oban

4,177,004.06

54.4%

Demersal trawl/seine

Girvan

636,955.67

53.6%

Demersal trawl/seine

Scalpay

456,880.13

53.6%

Pots and traps

Dunbar

1,642,678.49

48.6%

Demersal trawl/seine

Crinan

829,278.94

44.5%

Mixed

Lochboisdale

404,144.11

39.8%

Pots and traps

Torridon

83,362.87

39.1%

Pots and traps

Fraserburgh

38,935,441.96

39.0%

Demersal trawl/seine

Ulva Ferry

437,820.28

38.2%

Pots and traps

Tayinloan

1,075,767.14

36.1%

Demersal trawl/seine

Macduff

987,146.64

33.4%

Demersal trawl/seine

Kallin

1,212,210.92

33.3%

Pots and traps

Inverness

138,373.73

27.8%

Demersal trawl/seine

Annex 3: Criteria from other studies
SOCIOEC project
Pillar
Criteria
Ecological
Ecological

Ecological

Ecological
Economic
Economic

Economic

Maximize yield in tonnes of
commercial species
Gradually eliminate discards
on a case-by-case basis
Minimizing by-catch of
vulnerable and protected
species

Minimizing negative impact
on seabed habitats
Maximization/optimization of
present value
Maximization/optimization of
gross value added (or rent)
Maximization of profits (within
ecological and social
constraints)

Indicator

Study coverage

MSY and Fmsy

Not directly linked to
allocation

Volume/mortalities
of discards

Yes

Volume/mortalities
of by-catch
Develop metric that
considers habitat
and likely impact of
gears/fishery

Yes

Utility

Yes
No - difficult to define
and measure

GVA

Yes

Profit

Yes
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Social

Social

Social

Ensure viable coastal
communities

Improve policy and decision
making through improved
inclusive governance
structures
Ensure fair living standard,
improved working and
security conditions on board
of fishing vessels

Blomeyer & Sanz (2015)
Pillar
Criteria
Support fishing
Social
communities

Employment
Presence of
consultative/comanagement
structures/shared
responsbility for
decision making
Wages, hours
spent working,
number of
accidents

Fisheries dependency

Yes

Fisheries footprint

Economic

Catch dependency
Improve economic
performance

Economic

Improve economic
performance

Fuel efficiency

Environmental

Implementing EAFM

Large fish

Environmental
Environmental

Implementing EAFM
Implementing EAFM

PSI
Seabed impact

Social
Social
Economic

Williams & Carpenter
(2015)
Criteria
Profits
Employment
Greenhouse gas emissions
Subsidies
Economic value chain
Own species discards
Other discards

Yes

Study coverage

Revenue contribution to
the local economy
History of fisheries
compliance

Social

Not directly linked to
allocation

Indicator

Support fishing
communities
Corporate social
responsibility
Corporate social
responsibility
Catch dependency

Social

Yes

CSR index
Catch record

GVA

Indicator
£/kg of bass landed
jobs/kg of bass landed
kgs of CO2/kg of bass landed
£/kg of bass landed
price/kg of bass landed
kg of bass/kg of bass landed
kg of discards/kg of bass landed

Yes
No - data availability
Not directly linked to
allocation
Yes
Partial – ecosystem
damage
Yes
Yes, but as an
environmental
measure
(greenhouse gas
emissions)
Partial - focus on
spawning stock
instead
Partial - bycatch
more broadly
Yes

Study coverage
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Spawning season mortality
Bycatch
Ecosystem damage

spawning stock damage/kg bass
landed
descriptive
descriptive

Ghost fishing

descriptive

Fleet dependency
Port dependency

percentage
percentage

Yes
Yes
Yes
Yes - combined with
bycatch
Not directly - omitted
section
Yes

Annex 4: Survey for weightings
1 (low) 5 (high)
rating

Criteria

Indicator

Why this matters

Citizen access

Profits are important to generate
economic activity while minimising costs
and ensure a financially sustainable
profit/kg of landings industry.
The impact of fishing does not stop when
a fish is caught. Economic impacts
continue through processing, transport
GVA/kg Nephrops
and other secondary industries
landed; price/kg of
generating economic activity and
Nephrops landed
employment.
Fishing creates jobs by providing a viable
economic opportunity. Often these jobs
are created in marginal coastal
jobs/kg of landings
communities with high unemployment.
Some fishing fleets heavily rely on
certain types of fishing for their
economic activity. Any policy change
description of
should ensure limited impacts where
technical ability
dependency is high.
Some fishing fleets take part in scientific
description of nonassessment of fisheries and help other
fishing vessel activity marine industries.
An improved ecosystem can make citizen
experiences with the marine
environment (recreational fishing,
description of
diving) more available and more
ecosystem damage
enjoyable.

Employment
health and
wellbeing

average hours
worked; average
length of contract;
proportion full time

Gross profits

Economic
value chain

Direct
employment

Ability to
change
Supporting
science

Beyond the number of jobs there is a
qualitative dimension to the
characteristics of the employment.
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Port
dependency

description of safety
concerns
percentage of major
Nephrops ports
supplied by each
fleet

Nephrops
discards

kgs of Nephrops
discards/kg of
landings

Other discards

kgs of discards/kg of
landings

Damage to
spawning
stock

description of catch
seasons and
selectivity

Bycatch and
ghost fishing

description of
bycatch and ghost
fishing concerns

Greenhouse
gas emissions

kgs of CO2/kg of
landings

Ecosystem
damage
Ease of
enforcement
and
compliance

description of
ecosystem damage

Safety

Subsidies

description of
monitoring and
enforcement issues

subsidies/kg of
landings

Fishing is the most dangerous job in the
UK and different types of fishing carry
different risks.
Some ports heavily rely on certain types
of fishing for their economic activity. Any
policy change should ensure limited
impacts where dependency is high.
Bass discards result from undersized fish
being caught. Depending on survivability
when discarded this can increase fishing
mortality.
Discards from other species result from
undersized or non-commercial fish being
caught. Depending on survivability when
discarded this can increase fishing
mortality.
Fishing during particular seasons and in
particular areas can damage a fish stock
when it is reproducing. This leads to
lower fish populations than would result
from the fishing activity itself.
Bycatch is the unintended capture of
marine wildlife such as dolphins, birds,
turtles or seals. This can damage or kill
the captured wildlife. Ghost fishing
occurs when fishing gear is lost in the
water. This entangles fish and causes
fishing mortality.
Fuel use from fishing and seafood
transport generates greenhouse gas
emissions which contribute to climate
change.
Fishing activity can harm the marine
environment and destroy habitats. This
can lead to lower populations and a loss
of biodiversity.
When the ease of enforcement and
compliance increases, less resources are
required and it is more likely that other
policy objectives will be achieved.
The fishing industry receives subsidies in
different forms. This masks true
performance and deprives governments
of resources for other purposes.
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