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Abstract Whaling remains one of the most contentious

issues in global conservation. In South Korea, where

commercial and subsistence whaling are both illegal,

domestic sales of cetacean products such as skin, blubber

and red meat are allowed if they are accidently caught.

However, environmental groups have claimed that the high

price of meat may be acting as an incentive for illegal

hunting and ‘deliberate by-catch’ where whales are inten-

tionally killed or left to die by fishermen when they become

trapped in their nets. In this paper we investigate the issue

of deliberate by-catch and illegal hunting of the protected

Minke J-stock population in Korean waters using grounded

theory, an approach that allows theories and understanding

to emerge from the analysis of both qualitative and

quantitative data. Our research suggests that deliberate by-

catch is almost certainly taking place but that illegal

hunting and/or illegal importation from Japan may be far

more significant sources of Minke whale meat. We discuss

possible measures to reduce incentives for deliberate by-

catch and illegal hunting such as the introduction of

mandatory reporting of quantities supplied and consumed

in restaurants and a tax on meat sales at auction. More

generally, our research illustrates how the analysis of price

movements can shed light on the scale of illegal wildlife

trade and how a combination of both qualitative and

quantitative methodologies can provide understanding of a

complex, multifaceted conservation issue.

Keywords Minke whale–By-Catch . South Korea . Illegal

trade . Conservation

Introduction

Bycatch, the unintended capture and killing of non-target

species, is one of the greatest threats to endangered

cetaceans (Lewison et al. 2004) with estimated annual

global mortality rates of between 307,753 (Read et al.

2006). By-catch refers to non-target species accidently

caught in fishing gear, but in this paper we investigate the

possibility that whales are being deliberately killed through

drowning and other means, and disguised as by-catch.

Our study focuses on the cetacean by-catch in South

Korea (the Republic of Korea), a country where whaling for

commercial gain is illegal, but domestic sales of by-caught

whale products are allowed. The population at risk is the

protected Common Minke J-stock, (Balaenoptera acutor-

ostrata) which differs from the more abundant and

unprotected O-stock in terms of geographic range, body

size, conception dates, and genetic characteristics such as

mitochondrial DNA haplotype frequencies (Goto and

Pastene 1997; Baker et al. 2006). Although the IWC

scientific committee has yet to decide the conservation

status of the J-stock, the population may be as low as 900

individuals (IWC 1997) and possibly declining due to

excessive by-catch among other factors (Baker et al. 2010;

Wade et al. 2010).

Although these figures are disputed, the high incidence

of cetacean by-catch in South Korean waters (accounting

for 33% of global large cetacean mortality from by-catch

(IWC 2009)), including an average of over 80 Minke per

year in the last 10 years, suggests to conservationists that

current laws, which allow by-caught whale meat to be sold

into the restaurant trade, provide a strong incentive for

deliberate drowning or killing by some other means and

environmental NGOs have called for a trade ban on all

Korean whale meat (Greenpeace International 2005; KFEM
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2005). The South Korean government seems ambivalent on

the issue, in part because the scientific data on the J-stock is

weak but also because the sale of by-caught cetaceans can

provide significant income to hard-pressed Korean fishermen.

Hence, there is little enthusiasm to introduce adaptations to

fishing gear or techniques that have proved successful in

reducing cetacean by-catch elsewhere (Trippel et al. 1999;

Hall et al. 2000; Barlow and Cameron 2003).

Cetacean by-catch in South Korea is under-researched

and poorly understood. Previous studies have focused on

exploring biological and technical aspects of by-catch (An

et al. 2010a; Song et al. 2010), and there has been no

attempt to explore the issue with fishermen and other key

stakeholders. In part, this is understandable because of the

sensitivities of gathering data connected to illegal activities

(Morizur et al., 1999; Lopez et al. 2003), but it means that

the problem is largely tackled from a science-conservation

perspective.

The aim of our paper is therefore to gain a better

understanding of the scale and extent of deliberate by-catch

in South Korea by combining qualitative data generated

from interviews with fishermen, local businessmen and

police officers with an analysis of empirical data that exists

such as market prices, fishing effort, whale abundance and

other indicators. This approach, where qualitative and

quantitative data collection proceeds in tandem with

analysis, to develop theory and understanding is known as

grounded theory (Strauss and Corbin 1998) and is

especially useful for complex conservation conflicts char-

acterised by unreliable and/or insufficient datasets, high

stakes, or potential sensitivities over clandestine activities

(MacMillan and Phillip 2010) .

Whaling

Culture and Conservation in South Korea

Whaling in South Korea dates back to prehistory, with

petroglyphs at Bangudae, drawn sometime between the

New Stone Age and the Bronze Age, depicting men

whaling (Hwang and Moon 1984; Ulsan Metropolitan City

2003). Modern commercial whaling began with foreign

whalers from the USA, Russia, and Japan from the mid-

nineteenth century and records from this period indicate an

abundance of large whale species including Blue whale

(Balaenoptera musculus), Fin whale (Balaenoptera physalus),

Humpback whale (Megaptera novaeangliae), and Gray

whale (Eschrichtius robustus). Commercial whaling by

Korean fishermen began in 1946 after national liberation

from Japan.

In 1986, in accordance with the IWC moratorium, the

South Korean government banned whaling, with clear

guidelines describing what constituted illegal activities

including the use of guns or harpoons, the intentional

killing of a live whale and the possession, storage,

transportation, trading or exporting of illegally killed whale

products (Ministry of Food, Agriculture, Forestry, and

Fisheries 2009). Violation of these guidelines could result

in a fine ranging from 2 million to 20 million Korean Won

(US$2,000 to US$20,000), and/or imprisonment for up to 3

years. Fishermen are legally allowed to land cetacean as by-

catch only when it is found dead (e.g., in their nets) and live

animals entangled in nets must be released. On landing, by-

caught whales are visually inspected, sometimes with the

help of a metal detector, by the Korean Coast Guard (KCG) to

determine if a whale has been deliberately killed by violent

means (such as harpooning). The regional prosecutor

determines the legality of by-catch based on these

reports (Kim 1999).

The high level of cetacean by-catch in Korean waters has

allowed a thriving business and culture based on the

consumption of whale meat to develop, concentrated in

the east coast cities of Pohang, Ulsan, and Busan. The town

of Jangsaengpo in Ulsan, which was the biggest commercial

whaling station before the IWC moratorium, is widely known

as the ‘town of whales,’ complete with a Whale

Museum, a Cetacean Research Institute (CRI), an annual

whale festival, and most recently, a whale watching

centre with an aquarium for dolphin shows. Most of all,

it is famous for whale meat restaurants—in 2007 when

the research was conducted, there were 28 in total, and

all concentrated in one street.

Methodology

This study was largely carried during the summer of 2007

in four towns situated on the southeast coast of the Korean

peninsula all with a strong connection with by-catch:

Guryongpo, Yangpo, Jeongja, and Jangsaengpo. In 2010,

follow-up interviews were conducted with some of the

interviewees in order to reflect recent changes and update

relevant data sets.

As most fishermen and the local communities are known

to be apprehensive and, to a degree, suspicious of the

conservation agenda surrounding by-catch, we decided

against formal structured interviews and instead adopted a

semi-anthropological research style which sought to build

trust and understanding of working men not familiar with

communicating with outsiders about a subject potentially

loaded with legal and political implications. Time was

therefore spent immersing the researcher in their world by

undertaking a combination of interviews in informal

surroundings, shared activities, and follow-up chats and

conversations. These activities were supplemented by
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formal and social group meetings and get-togethers, with

rapport and trust maintained with a series of telephone

follow-ups and occasional meetings.

The interviews were conducted using a topic guide

approach to allow the researcher to approach the interviews

in a focused but flexible manner (Bernard 2006). Audio

recording, where permitted, was conducted using a digital

recording device to acquire a verbatim record of the

conversations and to avoid unnecessary and potentially

intrusive note-taking during the interview conversations.

Consent was acquired from the respondents for storing and

using the data for research on the condition of anonymity.

Interviewees were deliberately chosen due to their special

contribution, insight or position they held (Denscombe

2003). At the initial stage of the study, interviews with a

wide range of stakeholders were largely unstructured to

generate as many concepts as possible. As field research

proceeded, emerging themes directed what data needed to

be collected and from whom, therefore sampling became

more purposeful and the interviews more structured, while

retaining sufficient flexibility to allow new ideas to emerge.

Some of the interviews with fishermen and local residents

were conducted with other family members, neighbours or

boat crew members present. This was largely due to

interview setting, i.e., house, community centre, fishing

boat, and provided useful additional information on certain

topics or supplementary comments.

In total, data were collected from 31 in-depth interviews,

involving 58 participants including fishing boat owners,

fishing crew, restaurant owners, local enforcement officers,

and representative of an environmental NGO (Table 1). At

the initial stage, data were analysed line-by-line to build the

basic concepts from discrete elements and concepts that

shared common characteristics which could be categorised

as a theme (Strauss and Corbin 1998). Themes that

emerged from interviews were coded, compared, and

grouped into categories and subcategories that helped

explain by-catch. In the later phase of the analysis, data were

reassembled through axial and selective coding, and rear-

ranged by their relationships through constant comparisons

(Glaser 1994). Apart from our interviews, we also used

media reports as a supplementary source of information

regarding the whale meat trade, such as the number of whale

meat restaurants and estimated annual consumption because

no official data were available.

Results

The interviews generated five themes and eleven sub-

themes (Table 2), described below. Supporting quotes are

also given to illustrate a wider point and these are coded to

protect the anonymity of the source (e.g., F is Fisherman; L

is Local; T is Trade).

Attitudes Towards Cetaceans and Cetacean Conservation

Most local people were sympathetic to the notion of

cetacean conservation, believing that humans should not

drive any species to extinction and were aware of the

threats to creatures such as whales with slow reproductive

rates. However, all felt that cetacean meat was an important

part of their food culture and there was a strong consensus

that cetaceans were a resource that should be ‘used’ just like

Table 1 Sampling strategies

Stage Sampling strategy Interest group No. of interviews No. of interviewees

1 Semi-random sampling Local community Local fishers Non bycatcher 2 7

Local Residents (non-fisher) 4 16

Police Local police officer 1 1

eNGO 1 1

Research Institute 1 1

2 Purposeful sampling Local community Local fishers Bycatcher (Minke or small cetacean) 4 6

Former whalers 1 2

Restaurant owners 2 2

Police Local police officer 2 2

Biologist 1 1

3 Purposeful sampling Local community Local fishers Bycatcher (Minke only) 3 6

Restaurant owners—wholesalers 2 2

Police Police officer in investigation division 3 3

4 Purposeful sampling Local community Local fishers Illegal whalers 2 6

Auction dealer 2 2

Total 31 58

Hum Ecol (2011) 39:757–768 759



other species, especially as the population of Minke whale and

dolphin were believed to be increasing. Although it was

understood that commercial whaling was illegal, the legitimacy

of the whaling ban was questioned, and most people felt that

Korean marine resources should be available for use by

Koreans. Indeed, many thought it unfair that Minke whales in

Korean waters could not be hunted, because they (mistakenly)

believe that the same whales could be legally killed in Japanese

waters under their scientific whaling scheme. By-catch was not

considered a threat to whale populations and the issue was not

taken seriously by any of the fishermen interviewed, so the

possibility that their activities might be harmful to Minke

whales was not even considered. There seemed to be strong

support for the sale of by-catch, even among enforcement

officers, with each whale landed an occasion for celebration

built on a strong nostalgia for ‘better days.’

Fishermen were more antagonistic towards small ceta-

ceans (dolphins and porpoises) as those species could

seriously disrupt fishing efforts, feeding on commercial

species such as sardines and squid. A local fisherman

confessed “Once you see dolphins, you get nothing that

night. After all the efforts with lighting up lamps, waiting

the whole night, and spending money on fuel, it is wasted

when dolphins appear. I sometimes feel like bombing

them” (F7). Although most fishermen had not experienced

disturbance from Minke whales, they were also considered

competitors as they feed on krill shrimp and anchovies

which are prey of the fishermen’s target species. Generally

fishermen were very frustrated that their economic situation

was being ignored by policymakers and this tended to taint

their view about whale conservation. In the words of one

local fisherman: “I understand the need of protection when

whale populations are in danger, but now that they are

plentiful, it is time for us to be protected” (F11).

There was a great deal of discontent about the IWC ban

on whaling and very negative views about anti-whaling

nations and environmental NGOs. Local people condemned

anti-whaling western countries for insisting on uncondi-

tional protection of cetaceans, irrespective of their conser-

vation status, and for ignoring the cultural and economic

dimensions of whaling. One interviewee stated: “It is

nonsense for them to stop us eating whale meat just

because they do not eat it and they find whales and

dolphins cute. They are the ones who used to kill countless

whales just for blubber and abandon the best parts. But it is

food for us and we do not waste it as they did. How dare

they blame us?” (L16).

Furthermore, pointing to large scale whaling operations

by Japan and Norway, the majority held that Koreans were

less supported by their own government, which they

assumed was due to ‘weak-kneed diplomacy’ by the

government and their lack of influence on the international

stage. Attitudes towards the Ministry for Food, Agriculture,

Forestry and Fisheries (MIFAFF) were also negative,

holding that the government failed to protect its own

people’s interests with respect to whaling and was not very

supportive of small-scale fishermen generally. Also, some

management measures were criticized as being unrealistic

and government officials were regarded as remote and

lacking in practical knowledge about the situation.

Socio-Economic Circumstances of Fishermen

Fishermen found it was becoming increasingly difficult to

earn their livelihoods due to reduced catches and many

were in debt despite working extremely hard. Various

reasons for falling catches were offered including stock

depletion with increased fishing effort; reduction in their

fishing area following the Korean-Japanese Fisheries

Agreement in 1998; disturbance by dolphins; and environ-

mental changes (e.g., temperature, pollution). These views

are generally supported by studies on coastal fisheries in

Table 2 Summary of themes

No. Theme Sub theme

1 Attitudes about cetaceans and cetacean conservation Attitudes towards cetaceans

Attitudes towards other stakeholders and cetacean conservation

2 Socio-economic circumstances of fishermen Income security

Financial conditions and attitude towards bycatch

3 Bycatch economics Supply and demand

Market value of bycatch

4 Reasons of high cetacean bycatch Increasing population of cetacean

Fishing pressure

Possibility of deliberate bycatch

5 Future management Sustainable resource use

Ecotourism as an alternative
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Korea (Shin and Kim 2002; Chang, 2003), except there is

no study on the impact of disturbance by dolphins.

Following an open question, all fishermen agreed that

stock depletion coupled with increased fishing effort were

the most important major factors and interviewees well

understood the ‘vicious circle’ of overfishing and its long

term consequences. In the words of one fisherman: “We try

to catch as many as possible so that we can earn more.

Then the price goes down so we need to catch more, setting

more nets and working longer. As it repeats, maintenance

costs increase more and more and the stock gets depleted.

We know it is bad for ourselves for the long term but what

can we do?” (F10). While most fishermen were aware that

this would eventually harm the marine ecosystem and their

long-term livelihood, they found it hard to see how they

could change this situation without an effective manage-

ment system.

It was clear that by-catch provides fishermen with the

potential of significant additional income. Landing a Minke

was described as a ‘fisherman’s dream’:“Of course I do

dream about it….. Who would not like winning lotto when

life is this tough?” (F2). This is confirmed by the fact that

one large Minke, landed as by-catch, could generate income

equivalent to 50% or more of average annual income

(depending on the size of the business, the price of whale

meat and size of the whale) (Figs. 1 and 3d). However,

fishing crew who had first or second-hand experience of

landing a Minke stated that in reality most of the money

went to the owner by tradition: in the case of gill or trap

netters, 50% goes to the owner, with the remainder split

among the crew; with set netters, 100% of the revenue goes

to the owner and the crew is only paid regular salary.

Although the issue of illegal whaling was difficult to

raise directly due to its sensitive nature, most interviewees

appeared to know that illegal whaling occurred, and the

overall impression created was that illegal whaling, whether

disguised as by-catch or direct hunting using harpoons or

similar weapons, was understandable in light of the

perceived abundance of whales and the poor socioeconomic

status of fishermen due to lack of fish, sentiments neatly

expressed by one fisherman: “Who would like to become a

criminal? They hunt whales not because they are bad

people or they can make a fortune, but because they suffer

from decreasing income” (F3). Another interviewee blamed

poor economic conditions: “Look around this place. What

do you think the quality of my life is like? It’s worst of the

worst. My children didn’t even go to university and are

now working at a construction site. Fish catch is declining

every day. I’m doing it (referring to illegal whaling)

because that’s the only thing I can do…… Imagine you

have found a wild ginseng in the mountain. Would you not

pick it up?” (F19). Some also believed that illegal whaling

could, at least in part, be justified by government policy

which allowed by-catch to be sold: “They [referring to

government] are the boss of the gang. Why on earth do they

sell confiscated whales? Why don’t they just dump or burn

the meat like other illegal goods? Why don’t they arrest

people who sell or buy the stolen goods? They are just

bullying the weakest” (F20).

By-Catch Economics

The market for whale meat in South Korea is not monitored

in a systematic, comprehensive way, making it difficult to

assemble data on the supply and demand of whale products

and the price. Therefore, time was spent during the

interviews understanding the market for by-catch and

securing price information. The vast majority of Minke

by-catch are sold to 10 wholesalers, who buy whales at

auctions organised by fishery cooperatives. An unknown,

perhaps small, proportion of dolphins and other small

cetaceans are privately sold or consumed directly by locals.

Confiscated meat from illegal whaling, whether through

active whaling with a harpoon, or whales landed as by-

Fig. 1 Price per unit length

(KRW/cm) of Minke whale

meat converted to 2010

real prices

Hum Ecol (2011) 39:757–768 761



catch and declared illegal by KCG during the inspection,

are also sold at these auctions, with revenues going directly

to the National Treasury.

Most wholesalers run their own specialty restaurants,

trading to both end consumers and other retailers and

accounting for approximately 90% of Minke whale meat

consumed (Dong A Ilbo 2006). Some whale meat is also

sold to non-specialty restaurants that sell other foods, and to

small food stalls that cluster around conventional street

markets in Pohang and Busan. As the owners are not

obliged to specify the type of food they serve it is not

known how much whale meat is actually consumed, and

there are no official figures on whale meat consumption.

However, available evidence suggests that consumption

may have increased from around 150 Minke before 2005

(Yeonhap News 2005) to 400–500 whales in 2010 (Busan

Ilbo 2010; MBC 2010). This trend was confirmed by

restaurant owners, the KCG and local fishermen, who all

said that consumption had significantly increased over

recent years. Furthermore, some interviewees particularly

mentioned that supply, demand, and to a certain extent,

price had recovered strongly following a ‘crash’ in the

market due to the IWC moratorium. It was also remarked

that consumption patterns had changed appreciably over the

last 20 years, with whale meat consumed less as an ‘every-

day’ item and more as a ‘gourmet’ product in restaurants

due to significant improvements in the standard of living

over that period.

By-catch prices peaked in 2004, with prices in excess of

US$100,000 for large specimens, but since then prices have

fallen to one-third of this value. This is confirmed from

price data covering the period 2000 to August 2010

collected from newspaper articles and verified from inter-

views and personal communications with other informants via

e-mails or telephone. These data consisted of information on

auction price for the whole whale, estimated whale length, and

in some cases a comment on overall quality (freshness and

maturity). These data were calculated as a price per unit length

(KRW/cm) converted to 2010 real prices (Fig. 1). A few

interviewees, including restaurant owners, suggested that the

main reason for the rapid fall in price in the years after 2004

was a rapid escalation in illegal hunting activity following a

major meeting of the IWC in Ulsan in 2005 which

precipitated the strict enforcement of measures to restrict

illegal hunting (Hankook Ilbo 2004).

The estimated number of specialty restaurants, which has

been increasing, albeit with some fluctuations over time,

reflecting increased availability of meat, also appears to be

strongly influenced by government actions. For example, in

2004 the number of restaurants fell due to more intensive

enforcement by KCG (Dong A Ilbo 2004), but in the last

2 years (2009–10), with active support from local govern-

ment, ‘whale tourism,’ including dolphin shows, whale

watching, and promotion of the annual whale festival, has

stimulated consumption and the number of restaurants in

Ulsan has increased dramatically (Ulsanpress 2010).

Apart from the prevailing supply and demand for whale

meat, the price of by-catch is determined by quality,

especially freshness, and to a certain extent blubber

thickness and maturity (juveniles are less preferred). As

whale meat spoils relatively fast due to body temperature,

the period of time the whale stays in the water post-mortem

is critical to value and the price of a Minke whale can vary

by tens of thousands of US$s depending on its freshness.

According to one wholesaler: “Whales start to go bad 24 h

after death. You can only sell blubber, fin or fluke after a

couple of days of death. There is no point buying low

quality products now as I have enough stocks in a freezer”

(T2). For this reason, illegally hunted whales are preferred

since these whales are killed and frozen immediately after

death whereas by-catch could have stayed in the water for

several days. However, despite being of better quality,

illegal meat is sold up to 50% cheaper due to the risks

involved according to our interviewees (e.g., F12 and T1)

and other sources (e.g., SBS, 2008).

High Cetacean by-Catch

Many of the interviewees, especially fishermen, were

convinced that high by-catch in Korean waters was due

primarily to intensive fishing effort, rising Minke popula-

tions, and altered environmental changes. It was also

suggested that the narrow continental shelf of the East Sea

which is an important fishing ground for both fishermen

and Minke whales, creates a natural ‘catching ground.’ The

belief that cetacean populations were increasing was largely

based on anecdotal tales circulating amongst local people,

reinforced by newspaper stories. However, on deeper

exploration, it was established that people were largely

referring to dolphins and porpoises, and not Minke whales.

According to one fisherman, referring to small cetaceans: “I

used to see them once in a while when I started fishing

about 10 years ago, but now every time I go to sea I see

them. I sometimes think their number is higher than the fish

I am after” (F1). When questioned specifically about Minke

whale, they were less sure although some mentioned that

Minke were seen more often now than in the 1990s. It was

also apparent that many people simply assumed populations

of Minke were larger because of the 20-year moratorium.

The only interviewee who believed that intentional by-

catch was actually significant was a representative of an

environmental NGO, believing that some fishermen would

set nets deliberately in areas where whales were more likely

to be caught. As evidence she cited the fact that some

fishermen had caught whales or dolphins repeatedly.

Furthermore, she claimed that it was an ‘open secret’ in
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the local community that some fisherman would deliber-

ately drown an entangled whale. Although the fishermen

we interviewed claimed that it was impossible to set nets

deliberately to catch whales some did admit that drowning

an entangled whale was tempting: “I would not chase

whales for a living, but if I happen to find one in my net,

nearly dead, I would put the net back and wait for it to die.

It is a lot of money” (F2). Police interviewees also

suspected that deliberate drowning may be occurring, but

they were unable to establish this during visual inspection.

Future Management

There was strong support for an immediate resumption of

commercial whaling operations among the local community.

Fishermen in particular emphasized the urgent need of major

culling operations against small cetaceans as they caused too

much disturbance. In the case of Minke whales, with a few

exceptions, interviewees believed that some form of limited

whaling should be allowed to benefit the local community as it

provided income to hard-pressed fishermen and would

maintain the region’s whaling culture. Most interviewees

stressed that Minke whales should not be driven to extinction

as they are an intrinsic part of the marine ecosystem which

humans should protect in perpetuity. Strong sustainable

management through the setting of quotas, reliable population

monitoring and careful allocation of whaling permits, together

with strengthened enforcement, would be required.

Alternatives to commercial whaling, such as ecotourism

were raised, but fishermen and other local people doubted

that whale watching alone would work. Their skepticism

was based on the perceived randomness of actually seeing

cetaceans, the lack of infrastructure for tourism in the

region, and the reluctance of fishermen to switch to a new

business. This negativity was also, in part, due to the fact

that local people had been excluded from the discussions.

(Since the interviews were conducted in 2007, whale

watching has operated in Ulsan, and co-exists with an

increasing number of whale meat restaurants.)

By Chance or by Design?

Local stakeholders suggest that the high incidence of by-catch

in Korean waters is primarily associated with high whale

abundance and more intensive fishing effort, but that deliberate

by-catch through drowning or other means could be taking

place. Although opinions differ regarding the magnitude of

deliberate by-catch, a number of possible drivers were

identified including strong support for a resumption of

commercial whaling, deteriorating socioeconomic conditions

and the prospect of large financial gain (Fig. 2). Furthermore,

local people believed that deliberate by-catch and illegal

whaling activities were understandable and, to a certain

extent, legitimized by the hostility of the ‘outside world’ and

neglect by their own government of the fishermen’s situation.

Hum Ecol (2011) 39:757–768 763
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In this section we examine what factors might be

connected to the pattern of by-catch observed in the past

10–15 years using available data. Figure 3a presents Minke

whale abundance data in the East Sea estimated from

sighting survey results between 2000 and 2009 (An et al.

2010b). These abundance estimates are based on limited

line survey data and are not consistent with the view of

fishermen that the Minke population is increasing.

Figure 3b shows the total tonnage of fishing vessels

classified as gill net, fish pot and set net in offshore and

coastal waters has declined over the last 15 years (Fishery

Information Service 2010). According to Song et al. (2010)

these net types account for 96.7% of 214 cetacean

entanglements investigated between 2004 and 2007.

Although this would also appear to conflict with the

view of fishermen that fishing effort was intensifying, it

may be because the government data do not include

other measures of effort such as the number and length

Fig. 3 a Estimated Minke Whale Abundance in East Sea (Source: An

et al., 2010b). b Total tonnage of fishing vessels using gear most

likely to result in bycatch (gill net, fish pot and set net in offshore and

coastal waters) sourced from Fishery Information Service (2010). c

Total fish landings by vessels using gear most likely to result in

bycatch (gill net, fish pot and set net in offshore and coastal waters)

sourced from Statistics Korea (2010). d Average net real profit (2010

prices) for offshore fishing businesses using gear most likely to result

in bycatch (gill net, fish pot in offshore and set net in coastal fisheries)

sourced from Fisheries Economic Institute (2010). e Annual average

real price (2010 prices) of Minke bycatch per cm sourced from media

and from interviewee records. f Annual bycatch records of Minke

Whales sourced from An et al. (2010a) and KCG
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of nets, and frequency of trips, etc. Figure 3c and 3d

show a long term decline in fish landings (Statistics Korea

2010) and average net real profit (2010 prices) of fishing

businesses (Fisheries Economic Institute 2010) using gear

most likely to result in by-catch, (although the profit data

is only available for offshore vessels (gill net and fish pot)

and coastal set net fisheries). This is consistent with

views expressed by all our interviewees and indicates

that the sector and the stocks are under considerable

pressure. Figure 3e shows the annual average price of

Minke by-catch sourced from media articles and Fig. 3f

shows the annual by-catch records sourced from An et al.

(2010a) and the KCG.

The complete data set spans a period of only 10 years

hence it is not possible to apply appropriate multivariate

statistical techniques. While there does not appear to be any

obvious relationship between by-catch and any of the other

datasets, there is a notable spike in the price of whale meat

in 2004 which, according to our interviewees, was due to

an acute supply shortage. In the following year by-catch

numbers were very high, raising the possibility that prices

in 2004 may have encouraged deliberate by-catch but this

cannot be statistically explored due to the relatively short

time-scale of the data sequence. The dramatic fall in price

between 2005 and 2007 does not seem to have affected the

by-catch harvest and can perhaps only be explained by

significant changes in market dynamics. As many of our

interviewees clearly stated that demand for Minke meat has

been increasing, then this price fall can only have been

brought about by an increase in supply (Fig. 4). With

official by-catch landings in decline during these years, the

shift in supply could only have arisen from: i) the sale of

frozen meat stocks; ii) the illegal import of frozen, fresh-

caught Minke from Japan; and/or iii) illegal whaling by

Korean fishermen.

The first seems unlikely as few businessmen would sell

off their frozen stocks when prices are falling. Moreover, it

is unlikely that significant volumes of frozen stock would

be available in the period after 2004 because many stocks

had been used up during the ‘supply crisis’ of that year with

10 out of 30 restaurants closing due to extreme shortages of

meat (Dong A Ilbo 2004). Minke meat illegally imported

from Japan was recently discovered for sale in a gourmet

restaurant in Seoul (Baker et al. 2010). Although small

scale of smuggling by the restaurant owner was involved in

this case and there is little information on the scale of the

illegal import trade. Some of our informants said they heard

‘rumours’ that significant stocks were illegally imported,

but there have only been a few recorded cases of smuggling

recorded in South Korea (Kang and Phipps 2000). Also,

there are known to be surplus stocks of frozen fresh whale

meat in Japan and better prices exist in South Korea for

fresh whale products. For example, Tinch and Phang (2009)

report that prices in 2006 in Japan were around US$16 per

kg, compared to prices of up to US$37/kg in South Korea

for confiscated fresh whale meat. Illegal hunting is

potentially also a major source of meat based on verbal

comments by our interviewees and previous studies on

whale meat market in South Korea (Dalebout et al. 2002;

Baker et al. 2006, 2007). Indeed, one interviewee reported

that many restaurant owners would actually only buy token

amounts of legal by-catch to cover up their primary illegal

source and another confessed in a follow-up chat in 2010

that auction prices of by-catch are highly dependent on ‘the

illegal supply.’ According to KCG, the numbers of illegally

caught Minke whales have officially ranged from 2 to 15

per annum during the period 2004–2010; however, Segye

Ilbo (2007) reports that the actual number may be four or

five times higher than this and recent estimates have been

in the region of 400 to 500 (Busan Ilbo 2010; MBC 2010).

Supply2004

Supply2010

P2004

P2010

Q2004

Price 

(KW ‘000s/cm)

Quantity (tonnes)

Demand2004 Demand2010

Q2010

Fig. 4 Suggested market

dynamics of Minke whale

meat in South Korea

(2004–2010)
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These larger numbers are more in line with our expectations

and seem to be further substantiated by the discovery and

arrest of illegal whalers and traders in March 2008

involving 90 Minke, and in June 2010 involving 120

Minke, (SBS 2008; KCG 2010). Illegal hunting on this

scale would certainly be consistent with the significant fall

in average price observed after 2004.

Discussion and Conclusions

Our research strongly suggests that deliberate by-catch is

almost certainly taking place, but at an unknown level and

that local attitudes to the issue are strongly influenced by

conflicts between fishermen and cetaceans due to disturbance

during fishing and competition for prey. Although current

scientific data are inadequate for a reliable empirical investi-

gation of the by-catch phenomenon, our conclusion arises

from anecdotal accounts from a wide variety of interviewees,

from a clear appreciation of the potential drivers such as

declining business profits and strong economic incentives,

and market data which suggest a link between the price of

Minke meat and the level of bycatch harvest in the following

year. Furthermore, price movements in recent years suggest

that illegal whaling and/or illegal importation may be

significant and there is indirect evidence from a range of

sources, including the arrest of people involved in the illegal

trade, to corroborate this view (Segye Ilbo 2007; SBS 2008;

Busan Ilbo 2010; KCG 2010; MBC 2010).

In our view the South Korean regulations that permit

commercial gain from Minke by-catch have effectively

facilitated the development of an illegal trade due to the

high price of whale meat. Based on our evidence, the illegal

trade may, in fact, be more significant than the legal by-

catch harvest. Given the intensity of local feeling, it is

probably not politically feasible for the South Korean

government to prohibit trade in by-caught whale meat

because it provides hard-pressed fishermen with significant

income at a time when catches are diminishing. In such

circumstances we believe that the best immediate strategy

will be to significantly improve the monitoring and

management of the by-catch trade to reduce opportunities

for illegal meat to be traded. Some measures to counteract

illegal whaling such as certification of legally sourced

whale products (i.e., by-caught and confiscated whales) and

mandatory DNA sampling (MIFAFF 2010) have been

implemented since January 2011, but we believe it is also

necessary to introduce systematic monitoring of whale meat

in restaurants and mandatory reporting of quantities

supplied and consumed. Together with higher penalties

these measures should reduce illegal whaling activities.

Another future option that the government might

consider would be the introduction of a tax on the sale of

whale products at auction. Assuming whale meat is a

normal good, a by-catch tax would increase the price of

meat and provide a flexible and responsive mechanism that

can control the financial incentive for intentional by-catch

should this be considered appropriate (Milner-Gulland and

Clayton 2002; Rowcliffe et al. 2003; Cowlishaw et al.

2005; Crookes et al. 2005). The tax rate itself would be a

political decision, and we would propose that revenues

raised should be reinvested in a local community fund and

used to provide fishermen with equipment such as ‘pingers’

which will help avoid accidental and costly whale entan-

glements with fishing nets. Given there are differing views

and insufficient data about whale abundance, the tax is a

flexible mechanism which could be set very low if whales

are abundant and high should the population be deemed at

threat of extinction.

In some respects the existence of a legal outlet for by-

caught whale products provides the government with an

opportunity to develop a sustainable management regime

for cetacean populations that could ensure the future

survival of the whale population and the good will and

wellbeing of fishermen through a combination of economic

incentives and regulation. Harsher measures, such as a

complete ban, would risk driving the trade underground

with all the problems associated with illegal, unreported,

and unregulated (IUU) fishing activities.

We have here examined local rationales and practices

underlying whaling activities and consumption. We show

that Minke conservation is highly contested in terms of

political, economic and cultural legitimacy, with local

values and knowledge in direct conflict with the interpre-

tation of the available scientific data by conservationists.

More research will certainly be helpful, but we feel

confident that our approach to understanding the issue,

which uses analysis of price movements and a combination

of both qualitative and quantitative methodologies, can has

shed light on a complex, multifaceted and contentious

conservation issue.
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