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A B S T R A C T

Swedish small-scale fishing has undergone significant changes over time. There are examples of small-scale 
fishers who have diversified their activities by developing new sales channels or by processing a large part of 
their products themselves. However, this type of activity is significantly less well-documented than the fishing 
itself. In this paper, we examine how the catches of the Swedish small-scale Baltic fishery are used after landing, 
what economic values the sector generates, and what challenges the fishery sees to further develop its activities. 
The study is based on a survey of 379 small-scale commercial fishers along the Swedish Baltic Sea coast. We find 
that around 30 % of the fishers have income from sources other than fisheries or fisheries-related activities, and 
that approximately 70 % process at least part of their own catches. These activities also generate economic 
activity in other sectors, with regional multipliers ranging from 1.21 to 2.05. Regarding obstacles to company 
development, most small-scale fishers identify government management, including management of predator 
populations as well as the fishery itself, as the main obstacles rather than market access or the availability of 
labor and capital.

1. Introduction

Along the Swedish Baltic Sea coast, small-scale commercial fishing 
has a long tradition and plays an important role in maintaining cultural 
landscapes, active harbours, and regional food security [3]. However, 
the fishery has changed over time as it has had to adapt to the decline of 
commercially important fish stocks such as cod (Gadus morhua), Euro
pean eel (Anguilla anguilla) and salmon (Salmo salar; [19]. The most 
recent species in focus is herring (Clupea harengus), as stocks along the 
Swedish coast have shown negative trends in both stock size and the size 
distribution of the fish over time [36]. Declining stocks and shifting 
distribution patterns have led to new regulations, reduced quotas, and 
fishing closures - which have all affected the conditions for conducting 
small-scale fishing.

The vulnerability of small-scale fisheries to external changes - both 
biological and others - is not unique to the Baltic Sea fisheries but similar 
features have been put forward from around the world [8]. In this paper, 
we apply a livelihood framework [2] with focus on diversification of 
household income when analyzing the economics of Swedish small-scale 
Baltic Sea fisheries. The livelihood framework focuses on the individual 
household’s assets in the form of both physical, human, and social 
capital and how these interact with institutions such as fisheries 

management in order to determine the livelihood outcome. Fisheries is 
often one of many activities a household is engaged in, and diversifi
cation is an important strategy to gain a livelihood from both fishing and 
non-fishing activities [1]. Diversification enhances adaptive capacity 
and resilience to external shocks, and despite small-scale fisheries 
declining throughout Europe [24] the sector still employs approximately 
60,000 fishers in the EU constituting over 50 % of total fishing work
force [33]. Thus, small-scale fisheries contribute significantly to local 
economies although the role is declining. Part of the sector’s challenges 
may arise from management not being suited for artisanal fishing 
practices [2]. Examples from the Baltic Sea context are Lewin et al. [23]
who point at Marine Spatial Planning not taking small-scale fisheries 
fully into account, and the growing population of grey seals (Halichoerus 
grypus) which is heavily debated due to interactions with fishing gears 
[34].

In this paper, we analyze the economics of the Swedish Baltic Sea 
small-scale fishery in three dimensions: 

1. Diversification of income
2. Contribution to the regional economy
3. Small-scale fishers’ views on issues constraining their future 

development
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Diversifying fishing activities is a well-established way of reducing 
income variability in fisheries [20,21]. It is also a component in the 
Swedish action plan for developing the fishing sector [39] and financial 
support for diversification is available through the European Maritime, 
Fisheries, and Aquaculture Fund (EMFAF; [12]. Many Swedish fishers 
have already diversified their operations, for example by selling their 
products directly to final customers and/or process part of their products 
themselves [15]. However, diversification may take multiple forms. In 
this paper, we discuss three categories of diversification; Fishing for 
multiple species, development of fisheries-related activities within the 
company (e.g. processing) and activities outside the fishing industry.

Targeting multiple species is a traditional way of diversifying the 
fishing company following the natural seasons for different species. 
However, this strategy has become increasingly difficult over the years 
with stricter access regulations and declining fish stocks. In the Baltic, 
the cod fishery is prohibited [11], the fishery for European eel is heavily 
restricted [10], as is the fishery for salmon. Consequently, many fishers 
might need to look for other diversification options. With reduced 
quotas and increased diversification, the fisheries’ contribution to 
regional economies is likely to change. The economic impact on 
different European fisheries regions has been estimated in, e.g., Gar
cía-de-la-Fuente et al. [13] and Garza-Gil et al. [14] for different Spanish 
regions, Curtin and McCullough [6] for Ireland, and Hedetoft et al. [18]
for Danish regions, but the impact on Swedish regions has not yet been 
analyzed. This paper contributes with an input-output analysis of the 
Swedish Baltic Sea small-scale fisheries’ regional multipliers and its 
impact on the rest of the economy.

Turning to fishers’ views on constraints affecting the future devel
opment of their companies, focus is on issues deemed important for 
small-scale fishers in the literature as well as in the specific Baltic Sea 
context. The latter includes the seal-fisheries interaction discussed 
above, fisheries regulations such as catch limits, gear restrictions, and 
access to fishing grounds. Following the livelihood framework, we 
further focus on how the fishers view issues on both human and physical 
capital as well as access to the market (see e.g. Prosperi et al. [28] for a 
discussion of business strategies among European small-scale fishers).

The paper contains the results from a survey conducted in 2024 and 
distributed to 379 Swedish small-scale fishers along the Baltic Sea 
coastline. Particular attention is given to the herring fisheries and the 
role it plays for the small-scale fishery. This is motivated by national 
discussions concerning reduced catches of coastal herring along the 
Swedish Baltic Sea coast. This has not only taken the form of a heated 
debate [35], but also governmental interventions in the form of closing 
areas to pelagic trawling [36].

2. The Swedish small-scale Baltic Sea fishery

The total landing volume for all species and all countries operating in 
the Baltic Sea is approximately 465 000 tons with a landing value of 163 
million Euro. Landings primarily consist of herring and sprat (Sprattus 
sprattus). Sweden, together with Finland, is the second largest fishing 
nation after Poland in terms of both landed volume and value [33]. In 
2022, the Swedish Baltic Sea fleet consisted of 651 vessels [30] of which 
a vast majority (585) was small-scale [33]. Notably, Swedish large-scale 
vessels primarily target herring and sprat using trawl, and the majority 
of catches are used for industrial purposes such as fish meal and fish oil. 
The small-scale fleet primarily uses passive gears such as gillnets to catch 
fish for human consumption. They target a broader range of species from 
herring to freshwater species such as perch (Perca fluviatilis) and pike
perch (Sander lucioperca). Smaller vessels are also used for trawling, e.g. 
for the valuable vendace (Coregonus albula) fishery in the Bothnian Bay. 
The fishing sectors’ role at the national level is marginal from an eco
nomic point of view, and many fisheries-dependent communities have 
nearly disappeared [29]. According to the 2023 National Accounts [31], 
the “Fisheries and Aquaculture” sector accounted for approximately 
0.01 % of Sweden’s GDP. Still, the fishing sector is considered important 

and a plan for how to increase national landings for human consumption 
of herring and sprat has been developed [38].

Swedish commercial fishing in the Baltic Sea, including small-scale 
coastal fisheries, is regulated through a combination of European 
Union (EU), national, and regional rules. Under the Common Fisheries 
Policy (CFP), the EU determines Total Allowable Catches (TACs) and 
allocates national quotas for key species such as herring and salmon. 
These quotas are administrated at the national level by the Swedish 
Agency for Marine and Water Management, which also issues fishing 
licenses and special permits.

According to Swedish legislation (Fiskelag (1993:787) and 
Förordning om fisket, vattenbruket och fiskenäringen (1994:1716)), all 
professional fishers must hold a fishing license linked to a registered 
vessel in order to operate in the Baltic Sea. Certain species, fishing areas, 
and gear types - e.g. the coastal fishery for European eel - require special 
fishing permits, while most species are managed under general licensing 
rules. In addition, County Administrative Boards may adopt local reg
ulations, including seasonal closures, gear restrictions, or protected 
areas, to conserve coastal fish stocks. Notably, herring is the only species 
where small- and large-scale fisheries interact. The latter is managed 
with Individual Transferable Quotas (ITQs), but the small-scale fishery is 
not. Fishing grounds for the small-scale and industrial fleets generally do 
not overlap, but the fleets utilize the same stocks. A share of the total 
national herring quota is allocated to the small-scale fishery where ac
cess is free for all licensed fishers [43]. Since 2025 trawling is prohibited 
within the Swedish territorial sea with the objective of evaluating the 
effects on herring stocks [36,37].

3. Method and definitions

Two methods are used in the paper. The first is a questionnaire sent 
to Swedish fishers in the Baltic Sea area, and the second is a regional 
input-output model used for analyzing the regional economic activity 
generated by the fishing industry.

3.1. Definitions

The regional analysis is performed based on the EU nomenclature of 
territorial units for statistics (NUTS) and using the NUTS2 regions which 
are developed for regional policies [9]. The Swedish Baltic Sea fishery 
takes place in seven different NUTS2 regions; Övre Norrland (Upper 
Norrland), Mellersta Norrland (Middle Norrland), Norra Mellansverige 
(North Middle Sweden), Östra Mellansverige (East Middle Sweden), 
Stockholm, Småland med öarna (Småland and the islands), and Syds
verige (South Sweden).

In this study, small-scale fisheries is defined as fishing carried out by 
licensed fishers with vessels less than 15 meters. Although a universally 
accepted definition of “small-scale fishing” is lacking, the term is 
generally employed to distinguish these activities from industrial and 
semi-industrial fisheries [13]. The EU definition of small-scale fishing 
includes vessels with a length of less than twelve meters and using 
passive gear. To better reflect the Swedish context, and to avoid 
excluding small-scale trawling for vendace, which is of particular 
importance in the Gulf of Bothnia, the northernmost part of the Baltic 
Sea, this study adopts a broader definition. This approach is consistent 
with the definition previously applied by the Swedish National Board of 
Fisheries [40] and is intended to include edge cases within the sector.

In Sweden, common gear types used in commercial marine fisheries 
include bottom trawls, pelagic trawls, purse seines, Danish seines, gill
nets, hooks, pots/traps, and cages. These gears are generally classified as 
either passive or active. Passive gears—such as hooks, gillnets, and 
traps—remain stationary and rely on fish encountering them, whereas 
active gears—such as trawls and seines—are mobile and actively pursue 
fish within the water column [41].
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3.2. Questionnaire

Data were collected using a questionnaire distributed to all fishers in 
Sweden who, in 2022, had registered a fishing vessel under 24 m1 with 
home harbor in the Baltic Sea. The sampling frame was obtained with 
assistance from the Swedish Agency for Marine and Water Management, 
which maintains the official register of licensed fishers. In February 
2024, the questionnaire was mailed in paper format to 379 identified 
fishers, accompanied by a cover letter containing a QR code linking to an 
online version of the survey. Participation was voluntary, and re
spondents were informed about the study’s purpose, data confidenti
ality, and their right to withdraw at any time. Respondents could choose 
to complete the questionnaire digitally or return the paper version using 
the enclosed prepaid envelope. To improve the response rate, a reminder 
was sent six weeks after the initial mailing.

The questionnaire addressed the three topics analyzed (diversifica
tion, regional economy, obstacles for development). The unit of analysis 
in the questions was the fishing company as a whole, i.e. including both 
fisheries and other fishing related activities, and questions about the 
economic performance included not only fisheries but also the rest of the 
company. Consequently, the variables included differ from e.g. the 
STECF [32] report on fisheries economics for the EU. To facilitate ac
curate responses, the variables were selected based on information 
readily available from fishers’ tax returns. The variables are revenues, 
labor costs, depreciation, interest, and “other costs”. Since the man
agement of the Baltic herring stocks is a major topic for discussion in the 
fishery, the respondents were asked to describe their activities in pro
cessing and sales separately for herring and for “other species”, allowing 
a clearer assessment of the role of herring in small-scale fisheries.

3.3. Input-output analysis

The “Other costs” for various intermediate inputs can generate 
multiplier effects in the regional economy (NUTS2 regions). We estimate 
these multiplier effects using the Euregio model [42], a multiregional 
input-output-model which makes it possible to estimate the additional 
sales that the small-scale fishery generates in the sectors acting as its 
suppliers. Input-output analysis (see e.g. [25], whose approach we 
follow for both indirect and induced effects) estimates multiplier effects 
in a national or regional economy under the assumption that the econ
omy in question is demand constrained, such that increased demand for 
intermediate inputs will generate increased sales for the fishery’s sup
pliers and for the suppliers of those suppliers in turn. Using input-output 
analysis, indirect multiplier effects (through increased sales for sup
pliers) and induced multiplier effects (through increased income for the 
employees) can be estimated (see the Appendix for mathematical de
tails) and the multiplier effects from an activity can also be divided by 
the activity’s overall turnover to calculate its multipliers, the multiplier 
effects per Euro of spending.

It deserves to be noted, however, that this type of multiplier effect 
should not be seen as an end in itself. It is not necessarily a bad thing if a 
sector has small impacts on other firms in its vicinity. If suppliers outside 
the region are more efficient and can sell inputs more cheaply to the 
small-scale fisher, buying from those rather than from local suppliers 
improves the fisher’s profitability and may be decisive for whether the 
fishing activity can continue at all. Integrating parts of the value chain 
within one’s own firm will, almost by definition, reduce the multiplier 
effects outside the firm but can nonetheless be the best business strategy 
for that firm’s survival.

In order to avoid placing an excessive workload on the fishers who 
responded to the survey, we did not ask for details on their “other costs” 
and instead assumed that these costs were distributed between different 

inputs in the same way as for Swedish fishing in general. The overall 
Swedish fishing sector includes large-scale fisheries that spend more on 
capital equipment and other manufactured goods than the small-scale 
fisheries do, so this is likely to overstate the importance of manufac
tured goods relative to e.g. fuel, and hence exaggerate the estimated 
multiplier effects somewhat. The regional multiplier effects are esti
mated for the entire NUTS2 region in which the fisher operates. Regional 
multiplier effects tend to become larger, the larger the studied region is, 
so including the entire NUTS2 region rather than only the municipality 
or the county in which the fisher is located leads to larger estimated 
multiplier effects than if only local effects were considered. We further 
assume that the “other costs” consist exclusively of purchases from 
suppliers within the region, although these suppliers may in turn pur
chase inputs from other parts of Sweden. This probably overestimates 
the importance for the regional economy further.

4. Response rate and background statistics

A total of 143 survey responses were received, representing a 
response rate of 38 %. Of these, a total of 25 survey responses were 
discarded because respondents indicated that they had not been active 
commercial fishers in 2022 (the year for which questions were asked). In 
addition, two of the respondents did not meet the criteria for small-scale 
fishing (because they each had at least one boat longer than 15 m) and 
were therefore excluded from the analysis to ensure that the sample 
accurately represented the population of interest.

Furthermore, the paper-based survey allowed respondents to skip 
questions, making partial responses common. For example, only 74 % of 
the survey respondents provided answers to questions regarding their 
fishing-related costs, which subsequently form the basis for the eco
nomic analysis.

The average age of the respondents is 67 years, and 95 % identify as 
male. Most respondents own only one fishing vessel (64 %), but 23 % 
own two, and about 13 % of respondents state that they own at least 
three vessels. Survey respondents mainly fish with passive gear (74 %), 
while 14 % fish with active gears and 12 % with a combination of both.

The representativeness of the sample was assessed by comparing the 
geographic characteristics of respondents with the corresponding char
acteristics of the full sampling frame obtained from the Swedish Agency 
for Marine and Water Management. This comparison indicated that the 
sample closely mirrored the population in terms of regional distribution. 
Furthermore, the demographic characteristics of respondents appear 
consistent with the findings reported by Björkvik et al. [3]. As shown in 
Fig. 1, most respondents reported that their primary fishing-related ac
tivities occurred in either Upper Norrland or Southern Sweden, with 
fewer active in other regions.

5. Diversification

As discussed in the introduction, fishing can be diversified by fishing 
for multiple species, by other fishing related activities, and by having 
income from activities outside the fishing sector. Regarding diversifi
cation outside the fishing sector, almost a third (32 %) of the re
spondents report combining their fishing-related activity with other 
sources of income. The most common sources of income are pensions 
and employment in forestry (Fig. 2).

For the diversification to other fishing-related activities, half of the 
respondents are engaged in processing and 44 % are engaged in fish 
trading/sales. Fewer are engaged in fishing tourism (3 % of respondents) 
or restaurant/café operations (9 %).

Notably, fishers’ engagement in diversification is highly seasonal. 
Fishing itself is mainly carried out during the summer months, between 
May and September, as are other fishing-related activities. Employment 
outside fishing-related activities is mainly carried out between 
November and April, when little fishing takes place.

Turning to diversification across different species, it is clear that the 
1 Note that the 24-meter limit deviates from the limit of 15 m used for the 

empirical analysis.
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Fig. 1. NUTS2 regions where the respondents' main activities were conducted in 2022. Number of respondents.

Fig. 2. Distribution of the respondents' other fishing-related activities.
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fishery targets a wide range of species. As Fig. 3 shows, perch, followed 
by whitefish and salmon, are the species that the largest proportion of 
respondents reported fishing and/or processing. Note that this is not the 
same as these species being the most important since a species may be 
commonly caught but contribute only with a small share of total reve
nues. “Other species” in the figure include mackerel (Scomber scombrus), 
trout (Salmo trutta) and cod. It is worth noting that sprat, which is an 
important species for large-scale fisheries, is rarely caught by small-scale 
fishers, while many of the species caught in small-scale fisheries are not 
particularly important for large-scale fisheries.

What species are fished and/or processed varies across regions. Pike 
(Esox lucius), whitefish, and perch are fished in all the regions repre
sented, while vendace is only fished by respondents who operate in 
Upper Norrland. On the other hand, it is mainly respondents who 
operate in the northern parts of the Baltic Sea proper who reported 
fishing and/or processing salmon and bream (Abramis brama). Eel and 
flatfish are frequently mentioned among fishers from South Sweden and 
Småland and the islands.

5.1. Diversification based on catches of herring

Fisheries and the diversification into other fishing-related activities 
follow the same seasonal pattern, and the fish species caught form the 
basis for activities such as processing and retail sales to final consumers. 
36 % of the respondents had fished or processed herring in 2022. 
Together, they landed 169.8 tons of herring, corresponding to approx
imately 4 % of the total reported landing of herring on the Swedish 
Baltic coast in 2022 (i.e. including large-scale fishing; [30]. On average, 
each respondent who fished the species landed 4.7 tons of herring. The 
largest landings per respondent occurred in South Sweden with 29.8 
tons, followed by North Middle Sweden with 7.0 tons.

Fig. 4 illustrates the proportion of respondents with herring catches 
who process their own herring or sell it to other parts of the value chain. 
76 % of the fishers process at least part of their own catch, while 83 % 
sell at least a portion. Thus, many fishers both sell and process parts of 
their catches.

Among the 83 % who sell to other actors, the most common method 
is direct sales to private individuals at their own sales premises or 
through distance selling (69 %). Just over 25 % of respondents sold all or 
part of their catch directly to the processing industry for human con
sumption, and 14 % sold to wholesalers. A smaller proportion of re
spondents (6 %) stated that they sold part of the landed herring to the 
processing industry for the production of fishmeal or similar products. 
The open-ended responses indicate that a contributing reason for this is 
that there is limited local reception and processing capacity for fish for 
human consumption. However, this sales pattern differs depending on 
the region in which the fishing-related activity is conducted. For 
example, sales to restaurants have only been reported in Stockholm and 
in Småland and the islands.

76 % of respondents stated that they process some of the herring that 
they landed themselves. Of the respondents who process fish, the largest 
proportion (53 %) stated that they smoke the herring. 44 % of re
spondents stated that they skin and/or fillet, or can/preserve, the her
ring. From the open-ended answers, it appears that the decreasing size of 
the caught herring during recent years poses a problem during pro
cessing, as some fish may be so small that it becomes difficult to can or 
smoke it.

After the herring has been processed, 81 % of respondents who 
carrying out their own processing sell at least some of the fish directly to 
private individuals via distance selling or from their own shops. 
Furthermore, 25 % of the respondents who fish for herring and process it 
within the company serve it in their own restaurant/café.

5.2. Diversification based on catches of other species

90 % of the fishers also target species other than herring. Fig. 5 shows 

that for these species a somewhat lower share of the respondents use 
their catches for processing within their own company (69 % compared 
to 76 % for herring), while a somewhat larger share sell their catches to 
others (95 % compared to 83 %). However, it is still obvious from the 
high shares that many fishers both sell part of their catch and process 
part of it themselves.

53 % of fishers selling their catch to others sold directly to private 
individuals, 46 % to wholesalers, and 26 % to the processing industry for 
human consumption. A relatively small proportion of respondents (3 %) 
sold fish that was not used in their own operations to the processing 
industry for the production of, among other things, fishmeal, while 6 % 
of respondents sold the fish to grocery stores.

69 % of respondents stated that they used some of the fish caught in 
their own operations. The largest share of respondents who do this skin 
and/or fillet the fish. This is mainly done with fish such as perch, pike, 
pikeperch, and flatfish. Respondents who marked the option “other” 
mainly referred to preparing vendace roe. After the fish has been pre
pared, a majority of respondents (74 %) stated that they sell at least 
some of the catch directly to private individuals. Only 11 % of fishers 
who process their own catch use these species in their restaurants, which 
is a smaller proportion compared to those who use herring. In total, 7 % 
of all respondents serve other species in their own restaurants.

6. Contribution to the regional economy

In this section the fisheries’ contribution to the regional economy is 
analyzed, both as employment opportunities within the sector and as a 
part of the local economy where fisheries affect also other sectors.

6.1. Employment

Respondents employed an average (mean) of four people per 
respondent in their fishing-related activities corresponding to an 
average of 1.2 full-time equivalents. This corresponds to approximately 
0.3 full-time equivalents per employee and can be compared with fish
ing in Sweden as a whole, where each employee in 2021 worked on 
average the equivalent of 0.48 full-time equivalents [32], though it 
should be noted that this figure is for fishing only, while our estimate for 
small-scale operators also includes other fishing-related activities that 
the fisher engages in.

As Fig. 6 shows, both the average number of employees and the 
average number of full-time equivalents in the respondents’ operations 
vary between regions. In Upper Norrland, the average number of em
ployees was 7.3 per respondent and approximately 1.4 full-time equiv
alents. This suggests that a significant proportion of employees work 
part-time or in temporary positions. The average number of full-time 
equivalents working in the respondents’ operations is highest for re
spondents operating in North Middle Sweden (2.5) and lowest for those 
operating in East Middle Sweden (0.4).

6.2. Revenues, costs, and value added

The average turnover in the companies was 100 thousand Euro.2 The 
highest average turnover was observed in North Middle Sweden, where 
it amounted to 325 thousand Euro (Fig. 7). This result is partly driven by 
a single respondent who has been very successful diversifying and using 
their fish in a restaurant, but other respondents in this region also have 
high turnover. The lowest average turnovers are found among re
spondents in East Middle Sweden (27 thousand Euro).

Fig. 8 shows the average cost per respondent for each region, as well 
as the share that each cost item represents. Respondents operating in 
North Middle Sweden had the highest average costs (75 thousand Euro), 

2 All figures have been converted from SEK to Euros using the average ex
change rate for the year 2022.1 SEK is approximately 0.09 Euro.
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while the lowest average costs were noted for respondents in Stockholm 
(5 thousand Euro). The largest cost item in most regions was “Other 
costs”, which refer to input goods such as raw materials and supplies 
that are necessary to produce the fish products.

To estimate the value added that respondents' fishing-related activ
ities generated in 2022, these "Other costs" can be deducted from their 
total turnover. On average, respondents who answered these questions 
are estimated to have a value added of approximately 42.5 thousand 
Euro per respondent.

6.3. Regional multipliers

The regional multiplier effects are small, as shown in Fig. 9. This is 
largely due to the fact that small-scale fishers have low other costs, 
which is beneficial for their own competitiveness but at the same time 
means that they purchase relatively little from, and generate small ef
fects for, their suppliers. The indirect and induced turnover effects that 
small-scale fishers generate in their own region vary from approximately 

8 thousand Euro per fisher (for Stockholm where the other costs are 
lowest) to 68 thousand Euro per fisher (for Northern Central Sweden 
where they are highest). On average, the multiplier effect is approxi
mately 23 thousand Euro in turnover per fisher compared to the average 
company turnover of 100 thousand Euro. The main regional economic 
effect thus comes from the fishing companies themselves and not from 
indirect or induced spillover effects.

The multiregional model used also allows us estimate indirect and 
induced turnover effects outside the fisher’s own region, generated by 
suppliers’ and employees’ purchases of goods and services from the rest 
of Sweden. On average, these effects are 9 thousand Euro per fisher. 
These effects are also lowest for fishers in the Stockholm region 
(approximately 1 thousand Euro per fisher) and highest for fishers in 
North Central Sweden (approximately 25 thousand Euro). Respondents 
with operations in North Central Sweden were thus estimated to 
generate the largest indirect and induced turnover effects per fisher both 
in their own region and in Sweden as a whole.

If, instead of the multiplier effect, the total turnover effect that an 

Fig. 3. Proportion of respondents engaged in fishing and/or processing various fish species41

Fig. 4. Sales and further processing of herring. Since many respondents use their catches in multiple ways, the percentages usually do not sum to 100 %.
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Fig. 5. Sale and further processing of fish species other than herring. Since many respondents use their catches in several different ways, the percentages usually do 
not sum to 100 %.

Fig. 6. Average number of employees and full-time equivalents by NUTS2 region.

Fig. 7. Average turnover per respondent in 2022 by NUTS2 region.
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average respondent generates, we study the multiplier, the turnover ef
fect per Euro of own turnover, the picture is somewhat different 
(Fig. 10). The largest multiplier is found among fishers in East Middle 
Sweden who have a total multiplier of 2.05, followed by Småland and 
the islands who have a multiplier of 1.67. In these regions, the average 
own turnover per respondent is among the lowest. The smallest multi
plier is found among fishers in South Sweden where the multiplier is 
1.21. There, on the other hand, the average own turnover per respon
dent is one of the highest. There is thus no clear correlation between 
large turnover in the fishing company itself and large multipliers for the 
rest of the economy.

7. Threats to future development

Respondents were asked to evaluate the extent to which various 
obstacles might influence the development of their fishing-related ac
tivities over the next three years. This evaluation was conducted using a 
five-point Likert scale, where 1 represented “no impact” and 5 repre
sented “very large impact”. Fig. 11 displays these obstacles, ranked by 
the proportion of respondents who rated them as having a large or very 
large impact (scores of 4 or 5). It should be noted that these ratings 
reflect fishers’ subjective perceptions rather than objectively measured 
effects on catch or income.

The seal and cormorant populations, which have increased in the 
Baltic in recent decades, are considered two major threats for develop
ment (94 and 84 % respectively). It is only among respondents whose 
main activities are in South Sweden that the seal population is consid
ered to have little or no impact. For the cormorant population, 

respondents in South Sweden, Upper Norrland and North Middle Swe
den consider it to have little or no impact.

Of the respondents who answered the question, 77 % and 67 %, 
respectively, believe that catch limits and gear restrictions have a large 
or very large impact on their future plans. Several respondents also 
mention bureaucracy and government actions as obstacles, which are 
included under “Other”. “Other” also includes respondents mentioning 
growing populations of other predators such as heron or otter, marine 
wind parks, and competition from recreational fishing and large-scale 
trawling. Several respondents write that they feel that large-scale fish
ing is a contributing factor to the decline in coastal fishing as the large- 
scale trawlers deplete the sea of resources and that they benefit more 
from current management than small-scale fishing.

Obstacles that are not considered particularly significant, at least in 
relation to the other obstacles, are difficulty in reaching potential cus
tomers, lack of fishing waters, difficulty in obtaining loans for in
vestments or lack of personnel with relevant education/experience. 
Instead, the main focus is on obstacles that are directly related to marine 
environmental management, including both the management of the 
fisheries themselves and the management of predators such as seals and 
cormorants.

8. Discussion

A key finding in the study is that many of the small-scale fishers have 
diversified their activities and integrated fishing into activities that also 
encompasses other parts of the value chain. In addition to fishing, the 
most important fishing-related activities of the small-scale fishers are 

Fig. 8. Average cost per respondent for each NUTS2 region.

Fig. 9. The respondents' average direct turnover, as well as indirect and induced turnover effects in their own region and for Sweden as a whole.
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own fish processing and/or own fish sales directly to final consumers. 
Approximately one third of the fishers also have income from outside the 
fishing sector. While the survey data do not allow estimation of the 
precise share of income derived from fisheries, Nielsen et al. [26] show 
that Swedish small-scale fishers (operating in the Baltic Sea and other 
areas) generate 77 % of their earned income from fisheries, and 55 % of 
their total income (including e.g. pension). Allison and Ellis [2] argue 
that seasonal variations and the ability to switch to other activities are 
important for rural livelihoods, and our results indicate that diversifi
cation allows fishers to smoothen income streams over the year since at 
least some of the diversification is for non-fishing activities outside the 
fishing season. More stable income streams within the year align with 
the findings in Gokhale et al. [16] who show that Swedish fishers that 
diversify (including diversification within the household) have more 

stable incomes over the years. Dickey and och Theodossiou [7] find 
similar results for fisheries in Scotland.

Over 70 % of respondents who process fish in their own business 
report selling at least some of the processed fish directly to private 
consumers. This applies to both herring and other species. As Björkvik 
et al. [3] and Pita et al. [27] point out, direct sales can be an effective 
strategy for small-scale fishers as shortening supply chains may increase 
profits. Business models focused on local customers might not only 
generate economic value but also build social capital, which might 
contribute to the long-run economic sustainability [28]. Although the 
volume sold directly to private consumers might be small, the fact that 
many fishers process and sell fish shows that at least part of the Baltic 
Sea small-scale landings is processed within the fisher's own business. A 
short value chain means that a large part of the economic contribution of 

Fig. 10. Multipliers per NUTS2 region. Calculated by dividing the multiplier effects from Fig. 9 by the turnover in each region.

Fig. 11. Obstacles that respondents believe to have a large or very large impact on the development of their fishing-related activities within the next three years.
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small-scale fisheries to the local economy arises through the fishing 
company's own employment, turnover and value added.

The study shows that small-scale fishing generates relatively small 
indirect turnover effects in the regional economy, with the smallest 
multiplier estimated at 1.21. However, it is important to recognize that 
one reason for the limited spillover effects is that many small-scale 
fishers have successfully reduced their input costs. They have thereby 
been able to increase their own profitability, while simultaneously 
becoming less dependent on other companies. Small spillover effects 
should not necessarily be interpreted as something negative; rather, they 
reflect the ability of small-scale fishing companies adapting their oper
ations. Notably, among fishers processing their own herring, about 25 % 
sell the product in their own restaurant or café. This is a very long value 
chain within the company, reaching all the way from catch to the dinner 
table.

Many respondents report experiencing “large” or “very large” ob
stacles to developing their business. Many of these obstacles fall directly 
or indirectly under the responsibility of the marine environmental au
thorities. For instance, a large majority (over 80 %) identify the seal and 
cormorant populations as major problems. These predators compete for 
the fish resource [17] and feed directly from the fishing gears [22]. 
Blomquist and Waldo [4] show that increased interactions with seals 
have historically caused small-scale fishers to exit the Baltic Sea cod 
fishery. Catch and gear restrictions, issues that also lie within the ad
ministration's mandate, are also indicated as major obstacles. In 
contrast, problems in reaching potential customers, as is put forward by 
e.g. Caldas et al. [5] for small-scale fisheries in developing countries, is 
not considered a major obstacle by Swedish small-scale fishers in the 
Baltic Sea. The survey also examines assets in the form of physical and 
human capital in the form of fishers’ views on difficulties in obtaining 
loans for investments and difficulties finding employees with relevant 
education or experience. Both these factors are ranked very low, indi
cating that they do not constitute major constraints for the sector.

Regarding obstacles and development opportunities, it is important 
to emphasize that the results reflect the industry's perspective. The 
survey provides insights into how fishers wish to develop their business 
and what obstacles they perceive. However, obstacles to development 
may exist for legitimate reasons; for example, catch and gear restrictions 
exist to protect ecosystems, which means that they may still be justified 
from a societal perspective even if they are perceived as constraints by 
the fishery. The findings from this study can nonetheless be useful to 
inform future management decisions that aim to facilitate well- 
functioning fisheries but also address other societal objectives.
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Appendix3

If we have an economy with n different sectors, it will be the case for each sector i that its total revenue will consist of its sales of intermediate goods 
to each of the n different sectors in the economy together with its sales to what, in national accounting, is known as final demand; private consumption, 
public consumption, investment and net exports. The sum of all sectors’ sales revenue will be given by their sales of intermediate goods to each other 
plus GDP from the use side.

In the same way, for each sector i it will be the case that its total expenditure (if “expenditure” is taken to include profits retained within firms for 
future use) will be given by its purchases of intermediate goods from each of the n different sectors of the economy together with what, in national 
accounting, is defined as the value added, the sector’s factor costs for the factors used in production (labour, capital, and mixed income) as well as 
indirect taxes. The sum of all sectors’ expenditure will be given by their expenditure for intermediate goods from each other plus GDP from the income 
side.

For each sector its total expenditure will be equal to its total revenue, and GDP from the use side will be equal to GDP from the income side. If sector 
i’s sales to sector j are denoted as Zij and its sales to final demand as Yi, we can write the sector’s total revenue Xi as 

Xi = Zi1 + Zi2 + ⋯ + Zin + Yi                                                                                                                                                                               

In the same way, if we call the sector’s value added Fi, we can write its expenditure Xi as 

Xi = Z1i + Z2i + ⋯ + Zni + Fi                                                                                                                                                                               

If we define the input output coefficient aij = Zij / Xj, the amount of sector i’s output needed to produce one unit of sector j’s output, we get Zij = aijXj 
and can write 

Xi = Zi1 + Zi2 + ⋯ + Zin + Yi = ai1X1 + ai2X2 + ⋯ + ainXn + Yi                                                                                                                             

The corresponding equations will apply to all sectors in the economy, so we will have an equation system 

X1 = a11X1 + a12X2 + ⋯ + a1nXn + Y1                                                                                                                                                                 

3 The description in this Appendix closely mirrors that in Miller and Blair [25].
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X2 = a21X1 + a22X2 + ⋯ + a2nXn + Y2                                                                                                                                                                 

… 

X3 = an1X1 + an2X2 + ⋯ + annXn + Yn                                                                                                                                                                 

This can be written on matrix form as 

X = AX + Y                                                                                                                                                                                                        

If we assume that all sectors use Leontief technology so that their input output coefficients aij are fixed, that each sector produces a homogeneous 
output or output mix, that each sector is demand constrained, and that the final demand Y is exogenous, this matrix equation will hold for any level of 
Y. We can then rewrite the equation as 

X - AX = Y                                                                                                                                                                                                         

(I - A)X = Y                                                                                                                                                                                                        

X = (I - A)− 1Y                                                                                                                                                                                                    

This equation will hold for any level of final demand, Y. If Y changes, ΔY, the overall effect on output in the economy will be given by 

ΔX = (I - A)− 1ΔY                                                                                                                                                                                               

If ΔY is a small-scale fisher’s sales in a specific region this equation shows the indirect multiplier effects ΔX that the fisher’s business generates in 
the form of additional purchases of intermediate goods in the rest of the economy.

The fisher’s business activities will also generate income for employees both within the fishing firm itself but also within its suppliers. This income 
will be spent on goods and services, some of which will be produced locally, and will generate additional effects on the local economy. It is therefore 
often of interest to also estimate the induced multiplier effects of an activity, including the effects on employee income and employee spending. Unlike 
the indirect effects, where there is widespread consensus on the approach outlined above, induced effects can be estimated in several ways which will 
lead to slightly different results. Here we follow the approach outlined in Miller and Blair [25], which is a straightforward extension of the indirect 
effects approach: the input output matrix is expanded slightly to also include payments to employees and private household consumption. The 
resulting, slightly larger, matrix is then used to estimate overall effects including the effects of increased household income and household spending. 
The additional assumption here is that households will spend additional income in the same way that they spend their current income.
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