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Abstract:

China produces and trades more seafood than any other nation. This dominance in seafood
systems means that China represents both a lever and a challenge for global seafood
sustainability. This study combines data on production, imports, and exports to show that China
largely has two distinct seafood systems: 1) domestic production for domestic consumption and
2) imports and distant water fishing for re-export. We estimate 74.9% of Chinese seafood
imports are re-exported, suggesting that domestic demand is not driving China’s export
orientation and associated sustainability concerns. Rather, China’s seafood processing resembles
its role in manufacturing and competes with coastal communities around the world. China’s re-
export model highlights the importance of traceability to address environmental sustainability
and the need for oceans policy reform to sustain coastal communities in a globalized seafood
economy.

One-Sentence Summary: An estimated 74.9% of China’s seafood imports are re-exported, and
seafood imports are generally not destined for Chinese seafood consumption.
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Main Text: Because seafood is the most traded food commodity, the global seafood trade is
tightly coupled with environmental, economic, and social sustainability (1-3). Yet, two common
features of the global seafood trade hamper efforts to promote environmental and social
sustainability. First, the practice of importing seafood, processing it, and then exporting it
(hereafter referred to as “re-exporting”) complicates tracing seafood sustainability from the water
to the plate and enables mislabeling (4). Second, distant water fishing (DWF), which obscures
the distinction between domestic and imported seafood, is implicated in Illegal, Unreported and
Unregulated fishing and other unsustainable practices (5). Both features highlight the critical role
of China (5-6), the world’s largest DWF nation and largest seafood producer, consumer,

exporter, and importer (by volume) (Supplement).

Here we relate Chinese seafood imports to exports to differentiate imports intended for the
domestic market from imports intended to be processed and re-exported. We estimate that 74.9%
of imports are processed and re-exported, virtually all these imports are from fisheries rather than
aquaculture, and for some species exports are significantly higher than imports plus Chinese
production (Supplement). Moreover, a significant share of China’s DWF landings are exported.
China is a leading exporter of species like cod for which it does not have domestic or DWF
catches. Instead, China relies on imported raw materials from multiple species and origins, such
as Russian Alaska pollock and Norwegian cod (Supplement). Thus, China is playing an
increasingly important role as the world’s fisher and fish processor, a role that is consistent with

China’s contributions in many manufacturing sectors.

Traditionally, most seafood was harvested from wild fish populations, processed near fishing
grounds, and traded to large population centers. Globally, this structure created an important role
for coastal communities where fish were processed and preserved before continuing their journey
towards the final consumers, often far away. Improved preservation technologies combined with
low transportation costs have challenged this traditional model: relatively unprocessed seafood
can be shipped over long distances before secondary processing is undertaken, and finished
products may travel long distances again before reaching final markets (7). As in most
manufacturing, with low transportation costs, each segment of the seafood supply chain can be

located where the cost is lowest.



Low wages and an undervalued currency explain the improved competitiveness of Chinese
manufacturing in general (8), and because seafood processing is labor-intensive, these factors
make China highly competitive in seafood processing. Low transportation costs for frozen
seafood augment China’s competitive edge in seafood processing over other coastal nations. The
new structure of processing for re-export severs the link between fish stocks and coastal
communities and inflates the share of seafood that is traded internationally. With 74.9% of
China’s imports being re-exported, 11.3% of the global seafood trade is due to seafood that is
counted twice (Supplement). Re-exporting can also increase revenue from the same supply of
raw product because labor-intensive manual processing gives higher yields than machine
processing (9). Secondary processing reinforces competitiveness of the new structure by
allowing processing plants to obtain inputs year-round and thus increase capacity-utilization
relative to processors dependent on local fishery landings in compressed seasons (10).

Although high-quality data exist, it is difficult to reconcile seafood production and trade data due
to mismatches in species- versus product-level reporting and weight losses during processing (4).
As a consequence, species-level data on imports, country-of-origin, processing, and re-exports
are scarce. To gain insights about China’s role in the global seafood industry, we convert
quantities of different product forms in imports and exports by species group using the same
approach used to estimate apparent consumption (4). Conversion factors make the weights of

different product forms at different stages in the supply chain comparable (Supplement).

The top 15 imported species groups account for 76.5.% of China’s total seafood imports and
89.2% of the imports of identified species. Alaska pollock, primarily from Russia, accounts for
over 21% of imports (Table 1). Cuttlefish and squid, salmon, the whitefish species (cod, blue
whiting, haddock, and hake), and pelagic species (mackerel, herring, and tuna) are also important
species groups. Of the top 15 species groups, five are almost exclusively for re-export (re-export
share>75%), while six appear to be primarily imported for domestic consumption. Only three of
the species groups, Atlantic salmon, catfish, and shrimp, are primarily produced by aquaculture
(11), and these all have small re-export shares. Among all finfish imported into China, 91% are
whole frozen fish (Supplement), a product category that typically is further processed before the
final point of sale. For six species groups, the whitefish and salmon species, China has no
domestic landings. This confirms that exports of these species rely entirely on imports. There are
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three species groups where the exports exceed imports plus production. This situation could
reflect imprecise conversion factors, short-weighting and reporting error including so-called lUU
(Ilegal, Unregulated and Unreported) landings (Supplement). For the two high-valued whitefish
species, cod and haddock, exports are about 35% higher than imports, suggesting that a cheaper
whitefish such as blue whiting, where there are no recorded exports, are mislabeled. For tuna the
re-export share is most likely greater than 100% because DWF landings are not recorded as tuna,

but instead in the not specified category.

Table 1. Chinese seafood imports and re-exports 2012-2019. Import quantity is in product
weight. Re-export share is exports/(domestic production + imports), where all quantities are

converted to live weight equivalents.

Species Imports Import share  Domestic Re-export share (%)

(1,000 mt) by quantity  production

(%) (1,000 mt)

Alaska pollock 5,148.25 21.1% 0 84.8%
Cuttlefish and squid 2,464.69 10.1% 7,870 40.9%
Shrimp and prawns 1,512.98 6.2% 31,456 7.3%
Cod 1,490.87 6.1% 0 136.0%
Herring 1,288.65 5.3% 116 42.8%
Pacific salmon 1,281.56 5.3% 0 82.1%
Flatfish 1,106.99 4.5% 1,012 76.0%
Mackerel 874.26 3.6% 3,728 61.1%
Tuna 696.33 2.9% 813 155.3%
Crab 525.57 2.2% 14,252 8.4%
Hairtails 518.11 2.1% 8,294 1.2%
Catfish 490.26 2.0% 8,233 1.4%
Blue whiting 449.01 1.8% 0 0.2%
Atlantic salmon 413.83 1.7% 0 0.9%
Haddock 356.60 1.5% 0 135.0%

Two species groups dominate the long-distance Chinese DWF landings, cuttlefish and squid

(71.6%) and tuna (15.3%) (Supplement), and both are important in imports and re-exports (Table
4



1). For both species groups the exports are significantly larger than the imports, but significantly
lower than imports plus the landings of the DWF fleet. For groups like shrimp, crab, and hairtail,
Chinese production is substantially larger than exports, highlighting the importance of the
domestic market despite China being a large exporter of these species groups.

To shed further light on the Chinese seafood market, we constructed an indicator to account for
origin (where the seafood is produced) and destination (where the seafood is consumed) using
the 20 largest species groups by production and the 15 largest species groups by imports and
exports. These indicators are sorted into four archetypes based on whether the production source
is primarily (>50%) domestic or foreign and whether the consumer destination is primarily
(>50%) domestic or foreign: 1) domestic production for domestic consumers, 2) domestic
production for foreign consumers, 3) re-exports, and 4) imports for domestic market. Most
species and those with the largest volumes are in the lower left-hand quadrant of Figure 1.
Hence, domestic production primarily for domestic consumption is by far the most dominant
archetype. Except for tilapia, all aquaculture species that makes up most of China’s seafood
production fall within this archetype and the importance of carp is apparent. However, there is
some dispersion towards the right, indicating significant export quantities for some domestically
produced species groups, €.g., shrimp. Only a few species groups are primarily export-oriented,
including sardines, mackerel, octopus and tilapia, and a few species are primarily imported for
domestic consumption, such as Atlantic salmon and catfish, or as in the case of blue whiting,
most likely exported under a different name. The upper right quadrant contains seven major
species groups that are primarily imported for re-export, with species in the upper right corner,

such as cod, having essentially no domestic production or consumption.

We find that the majority of Chinese seafood imports for processing and re-export are wild-
caught. This finding largely contradicts the narrative that Chinese domestic demand is driving
massive Chinese imports (6, 12), although some imported species like Atlantic salmon primarily
go to the domestic market (Table 1). Instead, Chinese processing of wild-caught fish for re-
export outcompetes processing in other parts of the world in a way that resembles China’s
success in manufacturing more broadly. Yet, China does not play a comparable role in the global
aquaculture industry. Seafood processing thus can be competitive in high-income countries such
as Canada and Norway despite favorable conditions of low wages and cost in China.
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Fig. 1: Characterization of China’s seafood market. Seafood products are sorted into archetypes
based on whether the production source is primarily (>50%) domestic or foreign and whether the
consumer destination is primarily (>50%) domestic or foreign. This results in four archetypes: 1)
domestic production for domestic consumers (domestic-oriented production); 2) domestic
production for foreign consumers (export-oriented production); 3) foreign production imported
and processed, then destined for foreign consumers (re-exports), and 4) foreign production for
domestic consumption (imports for domestic market). The production source indicator is
calculated as imports divided by the sum of production and imports and the consumer destination
indicator is calculated is calculated 100 minus apparent consumption (production + imports —
exports) divided by the sum of production and imports. Both indicators are calculated in terms of
live weight equivalents. Point size is scaled by apparent consumption.

Our analysis of China’s position in global seafood trade has two important policy implications
for seafood sustainability. First, work to increase traceability in the global seafood system.
Narratives that emphasize Chinese demand as driving China’s role in the seafood system (6, 12)
pay too little attention to the re-export model, which highlights the complexity of tracing seafood
sustainability. The same product can be harvested in multiple countries with different
management and labor conditions and comingle in re-export data. For example, 57% and 39% of
Pacific salmon imports originate in the US and Russia. This is crucial for seafood sustainability
because the processing stage is an opportunity for seafood mislabeling with respect to country of

origin and species. Consistent with this concern, we find that exports as a share of combined
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imports and production exceeds 100% for some higher valued species such as cod and haddock.

Initiatives such as the EU’s red and yellow card system, the U.S. Seafood Import Monitoring

Program, and efforts to develop a global seafood traceability system (https://traceability-
dialogue.org/) are a start, but their reach is still limited. For example, the U.S. program does not
even include Alaska pollock and salmon. Systematic use of blockchain technology and
international coordination could enable tracing seafood from different territorial waters that are

comingled in processing and re-exported.

Second, fisheries management systems can inadvertently disadvantage local processing and
increase the competitiveness of the re-export model. For example, policies like industry-wide
quotas trigger a race to fish that increases the seasonality in landings and results in poor capacity
utilization in the processing industry (10, 13). Low-capacity utilization effectively increases the
costs of local processing, increasing China’s competitiveness as a re-exporter. By creating less
economic value and fewer jobs locally in the processing sector, fisheries management thus can
undermine social sustainability (14). Alternatively, fisheries management that spreads out
catches can enhance social sustainability by increasing capacity utilization. For example, catch
shares empirically slow the race to fish (10).

China’s import data and its limited role as a re-exporter of farmed seafood are consistent with
this characterization of fisheries management and social sustainability. The vast majority of
imports from China’s top-15 species groups are not from fisheries managed with catch shares
that spread out the catch (Table S2), e.g., Russian Alaskan Pollock, Russian cod, and Pacific
salmon. So, it is not surprising that China can compete in processing these species groups.
Aquaculture processing, by contrast, does not suffer from the same problems of seasonality. By
controlling the production process, aquaculture can time the harvest to maintain high-capacity
utilization, making local processing more competitive with the re-export model. This feature of
aquaculture can explain why China has limited farmed seafood re-exports. Ultimately,
maintaining seafood processing locally contributes to social sustainability of fisheries (15), and

social sustainability, in turn, mutually reinforces economic and ecological sustainability (14).
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