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The drivers and characteristics of trends in aquatic product consumption are a crucial

component of fish food system sustainability. The Chinese market for aquatic products

is the largest in the world, yet little has been published on the characteristics of the

freshwater fish market. This Paper draws on interviews with key informants to understand

the social characteristics of the freshwater fish market in Chengdu, Sichuan province.

Price, food safety and quality, freshness and local culinary traditions are important

influences on patterns of freshwater fish consumption. However, imported species such

as pangasius and branded products are increasing in popularity, indicative of changes

in the Chengdu freshwater fish market and the Chinese market for aquatic products

more generally.
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INTRODUCTION

The drivers and characteristics of trends in aquatic product consumption are increasingly
recognised as a crucial component of fish food system sustainability (Béné et al., 2015; Belton et al.,
2018; Bogard et al., 2019). China is the largest consumer of aquatic products globally, and, like
the broader Chinese food market, is changing rapidly (Villasante et al., 2013; Zhai et al., 2014; Zhou
et al., 2014; Fabinyi et al., 2016). Due to the sheer scale of thismarket, gaining a better understanding
of key market dynamics is crucial—both from an economic perspective for those who supply the
market (Rabobank, 2012; Zhou et al., 2014) and from an environmental perspective for those
interested in how such aquatic product consumption trends may affect global stock sustainability
(Villasante et al., 2013; Fabinyi et al., 2016). This paper aims to describe some of the key social
characteristics of the freshwater fish market in Chengdu, and discusses some of the implications of
this for the Chinese aquatic product market more broadly.

Considerable attention has focused on the consumption of imported seafoods in China, in
particular of endangered or vulnerable species, and those of high value (Villasante et al., 2013; Shea
and To, 2017; Purcell et al., 2018; Wang and Somogyi, 2018, 2020; Zheng et al., 2018; Harkell, 2019;
Wang et al., 2019). In recent consumer studies, for example, Wang and colleagues have investigated
factors affecting consumer preferences for sustainable shellfish (Wang and Somogyi, 2018), and
on luxury seafood more broadly (Wang and Somogyi, 2020), while Zheng et al. (2018) focus on
consumer intentions for wild salmon.

However, there has been limited attention to patterns of freshwater fish consumption in China
in the literature (Xian, 2016). This is likely due in part to the fact that freshwater species, in general,
tend to be less economically higher-valued than their marine counterparts in China. In a recent
study of luxury seafood in China, for example, almost all of the species classed as ‘luxury’ were
marine species (Wang and Somogyi, 2020). Additionally, many of the aquatic products commonly
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consumed in China that inspire concerns about the sustainability
of capture fisheries are marine (e.g., sea cucumbers, shark fin,
groupers, many types of shellfish). This means that the freshwater
fish market has generated less attention from economic and
environmental sustainability perspectives, mirroring broader
patterns documented in the literature for the ‘forgotten’ inland
[freshwater] fisheries (Cooke et al., 2016; Funge-Smith and
Bennett, 2019), of freshwater aquaculture (Belton et al., 2020),
and of seafood trade more generally (Belton and Bush, 2014).

Yet, the Chinese seafoodmarket remains overall dominated by
freshwater fish consumption (Chiu et al., 2013), and there are at
least two significant reasons to gain a better understanding of the
Chinese freshwater fish consumer market. Firstly, aquaculture is
increasing rapidly across the globe, and in particular, freshwater
aquaculture is responsible for an increasingly significant level of
food consumption (Edwards et al., 2019). While freshwater fish
do not tend to be as valuable as marine species per piece, the
overall volume of the Chinese freshwater fish market makes it
hugely economically significant, and many producers see China
as a potential market to sell their products (e.g., Rabobank, 2012).
Secondly, from an environmental sustainability perspective,
the production and consumption of herbivorous fish such
as carp and tilapia is seen as relatively less harmful than
many higher-trophic level marine species (Little et al., 2016).
Understanding how to promote the consumption of such
relatively environmentally sustainably produced fish—and not
just reduce the consumption of fish with negative environmental
impacts, such as shark fin—is therefore a goal of environmental
non-government organisations and policymakers (see e.g., China
Blue, 2019).

National level statistics on aquatic product consumption in
China do not take into account out-of-home consumption,
nor do they describe down to species-level (Chiu et al., 2013).
As such, most academic literature on Chinese freshwater fish
consumption exists through scattered surveys (e.g., Chiu et al.,
2013; Fabinyi et al., 2016; Xian, 2016), although there is also
a very significant literature on freshwater fish production in
China (e.g., Cao et al., 2015). This paper aims to address the
gap in the literature on the Chinese freshwater fish market
through a qualitative case study of the Chengdu freshwater fish
market. As an exploratory study, the focus is on understanding
key characteristics of this market including prices, common
freshwater fish products and social contexts of consumption; and
on key drivers of change. Findings on the characteristics and
dynamics of the freshwater fish market in Chengdu then forms
the basis for a wider discussion that compares these features to
other, more well-studied aquatic product markets in China, and
on the implications for policymakers.

MATERIALS AND METHODS

Chinese consumer aquatic product preferences are highly diverse
according to many factors, such as age, education, gender, wealth
and region (e.g., Fabinyi et al., 2016; Wang et al., 2018). Chengdu
is a useful case study to examine freshwater fish consumption

because, unlike the major coastal cities of China, its regional
cuisine (Sichuan cuisine) includes a relatively large proportion of
freshwater fish. It is considered to be a ‘second-tier’ city in China,
which is undergoing processes of rapid economic and social
change broadly similar to many other second-tier cities. While
luxury seafood consumption and that of imported products
is more commonly associated with first-tier cities (Wang and
Somogyi, 2020), freshwater fish consumption, much of which
is domestically produced, is more prevalent in inland, second-
tier cities.

The research design broadly followed that of Fabinyi and
Liu (2014) and Fabinyi et al. (2017) in that it did not directly
interview consumers, but considered traders and restaurateurs as
key informants on market characteristics and dynamics, and as
such a qualitative approach wasmore appropriate. The goal of the
interviews were to establish key characteristics of the freshwater
fish market in Chengdu in terms of prices, commonly consumed
species, and the social context of consumption; and key trends
and drivers of change.

Semi-structured interviews were conducted with 6
restaurateurs, 2 farmers and 12 traders (from supermarkets, local
wet markets and wholesale markets). Interviews were conducted
together with a research assistant who helped with introducing
the topic and its significance as well as asking a variety of
questions and then facilitating the interview by interpreting
answers if required. The interviews purposively targeted different
types of restaurants and seafood traders; the goal was not to
attain a random sample but to obtain ‘saturation’, a standard
and well-established concept in qualitative research that refers to
the process in data collection where each new interview brings
little or no new information (Morse, 1995; Grady, 1998). The
interviews were transcribed and translated into English, and data
analysis involved manually coding and identifying emergent
themes (Bernard, 2006). Informed consent was obtained for
all interviews.

RESULTS AND DISCUSSION

Commonly Consumed Freshwater Fish in
Chengdu
Table 1 shows the various kinds of freshwater fish commonly
available for purchase at markets in Chengdu. The species that
are most prevalent in wet markets, restaurants, and supermarkets
include grass carp (Ctenopharyngodon idella, caoyu 草鱼), big-
headed carp (Aristichtys nobilis, hualian 花鲢 or pangtouyu
胖头鱼), silver carp (Hypothalmichthys molitrix, bailian 白
莲), crucian carp (Carassius auratus, jiyu 鲫鱼), longsnout
catfish (Leiocassis longirostris, jiangtuan 江团), channel catfish
(Ictalurus punctatus, qianyu 钳鱼 or suobianyu 梭边鱼),
pangasius (pangasius spp., basa巴沙鱼), and loaches (Misgurnus
anguillicaudatus, niqiu泥鳅).

All can be easily sourced live in Chengdu, with the
exception of pangasius which was either: (1) sold frozen at
wholesale markets and supermarkets or (2) served as part of a
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TABLE 1 | Commonly consumed freshwater fish in Chengdu.

Common name (Chinese) Common name

(English)

Scientific name/group Price per kg in USD1 for typical serves

Caoyu草鱼 Grass carp Ctenopharyngodon idella 1.2–1.5/500 g, Tongwei 3.4/500 g

Hualian花鲢/pangtouyu胖

头鱼

Big-headed carp Aristichtys nobilis 1.6, 2.2/500 g, Tongwei: 3.4–3.5/500 g Restaurant:

3.7–4.1/person OR fish head 3.8–7.1/person

Bailian白鲢 Silver carp Hypothalmichthys molitrix 0.7–1.5/500 g, Restaurant: 2.5-2.6/person OR fish head

3.7–3.8/person

Jiyu鲫鱼 Crucian carp Carassius auratus 0.9–1.9/500 g, Tongwei: 3.2-3.7/500 g, Restaurant:

7.1/dish, 2.9/soup

Basa巴沙鱼 Pacific dory, basa,

Pangasius, catfish

Pangasius bocourti Frozen: 2.0–3.5/500 g; Restaurants: 2.8/200 g

Jiangtuan江团 Longsnout catfish Leiocassis longirostris? 1.5–4.4/500 g, Restaurant: 21.9/hotplate (Tongwei fish)

qianyu钳鱼/suobianyu梭边

鱼

Channel catfish Ictalurus punctatus 2.6/500 g, Tongwei: 3.6/500 g, Restaurant:

4.0–5.1/person

Niqiu泥鳅 Loaches Misgurnus anguillicaudatus N/A

Luyu鲈鱼 Perch Perca 4.4/500 g, Tongwei: 8.7/500 g

1 (1 USD= 6.8 CNY as at Jan 15th 2019).

prepared meal in restaurants (Interview with Restauratuer 28
December 2018).

In general, there is a two-tiered pricing structure for the
sale of live fish – those that are marketed under the Tongwei
brand are sold at a premium in comparison to the exact same
species of fish from other sources (Tongwei is a major seafood
company in China with a large presence in Sichuan; see “Tongwei
Group” section for a full description of the reasons behind
these price differences). For example, the lowest priced Tongwei
crucian carp was selling for $3.2 US/500 g in comparison to
$0.9 US/500 g for the unbranded. The prices of grass carp
($3.4 versus $1.2 US/500 g), big-headed carp ($3.4 versus $1.6
US/500 g) and channel catfish ($3.6 versus $2.6 US/500 g) follow
a similar pattern.

Many of these fish are consumed at home, for example big-
headed carp is popular in Chengdu and locals might prepare
it akin to cold-pot fish whereby a pot including delicate slices
of fish, vegetables and tofu would be served in a Sichuanese
broth accompanying plain steamed rice. The ‘cold-pot’ refers
to the absence of a heat source on the dining table as the
fish is served ready-to-eat, as opposed to ‘hot-pot’ whereby
diners play an active role in cooking at the dining table. In
restaurants, prices of freshwater fish depend on the serving
style: (1) cold-pot fish is often shared between two or more
people whereby diners choose one type of fish and are charged
a specified amount per person—though the fish is typically
served banquet style; (2) grilled fish and other Sichuan style
fish dishes such as fish with pickled vegetables (suancaiyu 酸
菜鱼) are generally priced per dish à la carte style from $5.8
US/dish. As an example, cold-pot silver carp is priced from $2.5
US/person but grilled Tongwei channel catfish is $20.4 US/plate.
A further distinction in price is required for cold-pot silver carp
fish head which was available at $3.7 US/person—many consider
the fish head as a delicacy. The Tongwei longsnout catfish
was the highest priced fish among selected casual restaurants

in Chengdu at $21.9 US/hotplate (Interview with Waiter 28
December 2018). Grilled fish is popular among a wide range of
clientele, especially for social settings. Premium fish such as perch
(luyu, Perca) and Mandarin fish (guiyu, Siniperca chuatsi) are
mainly sold to wealthier consumers, whereas “ordinary people
eat silver carps and grass carps” (Interview with Vendor 31
December 2018).

Sourcing of Freshwater Fish in Chengdu
Freshwater fish in Chengdu is widely available through numerous
outlets. Innumerable small-scale fish farms located within
Sichuan or other nearby provinces such as Hubei underpin this
supply chain by cultivating fish until they are of sufficient size and
ready to be transported alive in specialised trucks to either: (1)
wholesale markets such as Baijia wholesale market in Chengdu,
or (2) supermarkets. Large supermarkets in particular tend to
have a greater range of fish for sale (such as frozen pangasius),
and at a higher price compared to local markets. Wholesale
markets generally supply vendors from smaller neighbourhood
wet markets, restaurants and some independent consumers.
Such local wet markets also supply (sometimes by delivery) to
restaurants and are more accessible to the public.

The largest wholesale fish market in Chengdu is the Baijia
market on the outskirts of the city. Fish at the Baijia wholesale
market tend to come from Meishan city, or Hubei and Jiangsu
provinces (Interview with Vendor 20 January 2019). Another
large fish market named Qingshiqiao exists closer to the heart of
Chengdu, providing the general public greater accessibility to a
range of seafood products sourced from different parts of China.
There are also a great number of smaller local markets that are
oriented towards serving their local neighbourhood. Pangasius is
mostly sourced from Vietnam in frozen form and has enjoyed
a rise in popularity recently. This product is mainly available
in supermarkets and large wholesale markets because it requires
cold chain storage.
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Tongwei Group
Tongwei Group is a major Chinese conglomerate that has
integrated production, distribution and sales channels for
freshwater fish. It was mentioned by many as having a significant
role to play in the production of freshwater fish. Its supply
network depends mainly on two aquaculture locations—one in
Hainan and the other in Sichuan. There is a separate Tongwei
wholesale market in Chengdu named Sanlian (三联) where
Tongwei branding, colours and signage are predominant.

The brand name is seen to confer trust to customers about
food safety. As one vendor at a smaller store claimed, “The
company does not use chemicals or pesticides, so the fish is safe to
eat, and quality is guaranteed” (Interviewwith Vendor 17 January
2019). The reputation and recognition of Tongwei products is
further enhanced by its modern distribution channels—its fish
are sold through online platforms including JD.com, China’s
largest online retailer. Furthermore, Tongwei is a supplier for
various international supermarket chains including Ito Yokato
and Carrefour.

Despite its reputation, there are some vendors who believe
the price premium is not justified. For example, when one
vendor was asked about differences between Tongwei fish and
other fish, the response was “Actually, they are pretty much
the same, but Tongwei is good at advertising and made itself a
big brand” (Interview with Vendor 20 January 2019). However,
the consensus concerning Tongwei is that it uses its technology
to produce the best quality fish feed on the market, as one
restaurateur puts it: “Good feed makes good fish” (Interview with
Restauratuer 28 December 2018). Furthermore, one farmer of
longsnout catfish suggested that the key to good fish is using good
quality fish feed, and then mentioned they use Tongwei fish feed
(Interview with Farmer 24 January 2019).

Food Quality and Food Safety
Food safety is an ongoing concern in China, including in the
freshwater fish sector (Xu et al., 2012; Fabinyi et al., 2016), as
one vendor explains: “About seven or eight years ago there was
a rumour that some grass carp were fed with bad feed and
their meat tasted strange” (Interview with Vendor 22 January
2019). Many interviewees perceived that regular inspections by
higher authorities serve to prevent malpractices within the fish
cultivation industry. For example, one vendor from a wholesale
market mentioned that the market is inspected every three to
four days by the market management so as to dissuade any
malpractices relating to fish feed, whereas another was confident
that there are no harmful substances in the fish feed owing
to tighter inspections by government representatives (Interview
with Vendor 22 January 2019). Freshwater fish were contrasted
positively with pork, which had suffered from recent outbreaks
of African swine fever in China:

“Fish won’t catch any diseases, they are not like pigs or
chickens, which are more susceptible to disease outbreaks, so
customers feel safe to buy them” (Interview with Vendor 22
January 2019).

“People are cautious about eating pork this year because of the
swine fever, so fish prices are much higher than in previous years”
(Interview with Vendor 31 December 2018).

It is uncommon for vendors or restaurants in Chengdu to list
the origins of fish that is sold, and transparency and traceability
standards are low. For example, although consumers tend to have
an aversion to the so called ‘eight-barbel catfish’, one vendor said
that restaurants may serve this as channel catfish as she suggested
that most customers aren’t able to distinguish between these
kinds of fish—especially once sliced and prepared (Interviewwith
Vendor 14 January 2019).

Local Food Culture in Chengdu
Chengdu was formally declared by UNESCO to be a city of
gastronomy in 2011 in recognition of the city’s distinctive
culinary culture. Perhaps the most distinctive characteristic of
Sichuanese cuisine is the use of Sichuan peppercorns and chillies,
which are commonly combined and used across a wide range
of dishes. Another aspect of Sichuanese food culture is the use
of freshwater fish. Fish is served in various ways including hot-
pot (huoguo 火锅), cold-pot fish (lengguoyu 冷锅鱼), grilled
fish (kaoyu 烤鱼) and various braised fish dishes such as fish
with pickled vegetables (suancaiyu 酸菜鱼). With hot-pot, the
customer is in charge of cooking whereas the other dishes
are prepared in the kitchen and are served ready to consume
directly—often with plain steamed rice. Furthermore, the act of
consuming these dishes is somewhat more experiential and social
compared to other choices of meals such as a bowl of noodles
which might be consumed individually. Hot-pot in particular is
often used as a way to welcome guests to Chengdu and is often
enjoyed by groups of people as a social occasion.

The kinds of fish that are used in hot-pot differ slightly, for
example, loaches are well-suited for hot-pot due to their small
size, and do not tend to be used in other fish preparations.
However, crucian and grass carps are suited for skewering and
grilling due to their body shape, whereas big-headed carp are
generally used to prepare cold-pot fish as its meat is the tenderest
out of the most commonly consumed freshwater fish in Chengdu
(Interview with Vendor 22 January 2019). Fish head is commonly
reserved and served separately as it tends to be more highly
prized for perceived cultural and nutritional reasons. It therefore
commands a higher price along the supply chain including at the
local wet market and in restaurants. Fish maw is also considered
a specialty, and this by-product of gutting live fish as requested by
customers at a local wet market can be sold to other customers.
The practice of keeping fish alive at markets and in restaurants
highlights the importance of freshness in Chinese cuisine and was
emphasised in multiple interviews.

Although taste is personal and subjective, certain attributes
of freshwater fish are highly valued. The quantity and size of
the bones, the perceived tenderness of the meat, the scales and
the perceived cleanliness of the fish are all important factors.
Fish fillets tend to be sliced thinly for dishes such as fish with
pickled vegetables (suancaiyu 酸菜鱼) so as to “make flavour
go into the fish more easily” (Interview with Restaurateur 31
December 2018). Sichuanese are also very discerning when it
comes to matching particular types of fish with certain cooking
techniques. A restaurateur explained that marine fish are usually
steamed although the kinds of fish that are commonly consumed
in Chengdu would be “not delicious and smelly” if steamed. He
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described how to offset the ‘fishy’ smell using other techniques
such as slicing the fish thinly, washing the slices thoroughly and
mixing the slices with garlic, ginger, salt and scallions (Interview
with Restauratuer 31 December 2018). Furthermore, another
pointed out how it might be a waste to use expensive fish for
many Sichuanese dishes as the flavours can be seen to overpower
the natural flavour of other more expensive fish (Interview with
Restaurateur 18 January 2019). Although taste and flavour are
held in high regard in Chengdu, the fact that locally consumed
fish tend to be seen as good value for money also contributes to
their popularity.

Fish is particularly popular during Lunar New Year
celebrations (otherwise known as the Spring festival) as the
word for ‘fish’ (yu鱼) is a homophone for the word ‘riches’ (yu
余 ), which means many Chinese equate fish with prosperity and
surplus. One restaurateur described that during the Lunar New
Year: “We always buy good fish, expensive fish for this festival.
We usually buy better fish during the Spring Festival. It’s usually
the big fish. Silver carp can weigh as much as 5kg and it tastes
good” (Interview with Restauratuer 31 December 2018).

This suggests that even if the working class aren’t able to
celebrate special occasions with premium fish, they will still
endeavour to purchase larger species of commonly consumed
fish. With regards to doing business in this industry, most
interviewees merely mentioned business was steady. However,
one vendor elaborated that “retail sales are indeed not as good
as before, we mainly deliver to restaurants now”, suggesting that
the consumption of freshwater fish has shifted away from home
prepared meals as more people enjoy the luxury of affording to
dine-out (Interview with Vendor 22 January 2019). This upward
mobility is reflected in the comments of another vendor: “Now
we have to sell more (perch and Mandarin fish) than before,
as our life is getting better and better (i.e. rapid economic
development of China). We used to sell less perch and Mandarin
fish” (Interview with Vendor 31 December 2018).

CONCLUSION

Changing consumer preferences for aquatic products are a
crucial driver of outcomes in fish food system sustainability
(Tlusty et al., 2019). While the literature on the Chinese market,
the largest in the world, has been dominated by analyses of
consumer preferences for marine products, farmed freshwater
fish provide an increasingly important aspect of consumer
diets (Belton et al., 2018), and have long been a significant
component of aquatic product consumption in China. This paper
has addressed this gap in this literature by focusing on the
relatively neglected freshwater fish market in China, describing
the characteristics and trends of the freshwater fish market in
Chengdu. Further research is needed to address the regional and
sampling limitations of this study through quantitative surveys
of consumer preferences, value chain dynamics (e.g., Wang et al.,
2019) and for studies of freshwater markets across broader or
multiple regions of China.

Overall, the study found that the freshwater fish market in
Chengdu has similar characteristics to Chinese aquatic product
markets in first-tier cities, and to luxury, largely marine markets
(Fabinyi and Liu, 2014; Fabinyi et al., 2017; Wang and Somogyi,
2018, 2020; Wang et al., 2018). Firstly, similar values inform
consumer preferences for fish. In particular, perceptions about
food safety, freshness, cost and local culinary traditions are all
important influences over how and what freshwater fish are
consumed. Secondly, while carps are still widely consumed by
people at home, at restaurants and remain the most common
type of fish, there are reports that eating out at restaurants is
becoming more common as incomes rise (Zhou et al., 2014),
and a growing demand for branded (e.g., Tongwei) and imported
(e.g., pangasius) fish. In particular, the apparent rise in pangasius
consumption mirrors national reports of trends of increased
consumption (Craze, 2019; Harkell, 2019).

Taken together, the findings suggest that the Chinese
freshwater fishmarket is not just a market for cheap, domestically
produced products that are largely consumed at home, but
dynamic in that it increasingly incorporates branded products,
imported products, and eating out at restaurants. While
domestically produced carps will continue to be important for
the lower end of the Chinese freshwater fish market for the
foreseeable future, the freshwater fish market is also changing
towards increased out of home consumption, and consumption
of imported products—trends usually associated with the luxury,
largely marine market in first-tier cities (Wang and Somogyi,
2020). These findings suggest that strong opportunities exist to
promote new freshwater species, brands and alternative product
forms. For environmental NGOs and others seeking to promote
the consumption of more environmentally sustainable seafood
in China, this presents an opportunity to complement the
negative campaigns against shark fin and other unsusutainably
harvested marine products with a positive campaign focusing on
more environmentally sustainable freshwater fish consumption.
Overall, this paper provides further evidence for the ongoing
significance of farmed freshwater fish products as a component of
wider, changing trends in consumer aquatic product preferences.
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