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This paper maps the risks of aquatic products in different seasons, categorizes risk items, explores the
transferring of risk items along the supply chain, and identifies actual risk sources of aquatic products in
China, based on the data of regular sampling inspections for aquatic products conducted by national and
provincial CFDA. Both descriptive analysis and crossing matrix analysis are used. Some explicit results
are derived from the analyses. First, the quality and safety of aquatic products in China exhibit stable
improving. Second, economically motivated adulterations by people’s behaviors such as the use of drugs
and chemical additives are the most important causes of risks for aquatic products. Third, risks at upstream
parts transfer along the supply chain to the downstream. Fourth, the two riskiest stages causing food safety
problem are manufacture and farming. Specifically, most risks for fresh aquatic products lie in farming,
while those for processed products are at manufacture. However, the assignment of regulation strength
and resources does not match with the distribution of risks. Stronger regulations such as the adoption of
origin certificate at farms and more sampling inspections at manufacture are necessary to control for the
risks of aquatic products.
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Trends, transferring, and sources of aquatic products Risks in China: Evidence
from the sampling inspections by national and provincial CFDA

Abstract: This paper maps the risks of aquatic products in different seasons,
categorizes risk items, explores the transferring of risk items along the supply chain,
and identifies actual risk sources of aquatic products in China, based on the data of
regular sampling inspections for aquatic products conducted by national and
provincial CFDA. Both descriptive analysis and crossing matrix analysis are used.
Some explicit results are derived from the analyses. First, the quality and safety of
aquatic products in China exhibit stable improving. Second, economically motivated
adulterations by people’s behaviors such as the use of drugs and chemical additives
are the most important causes of risks for aquatic products. Third, risks at upstream
parts transfer along the supply chain to the downstream. Fourth, the two riskiest
stages causing food safety problem are manufacture and farming. Specifically, most
risks for fresh aquatic products lie in farming, while those for processed products are
at manufacture. However, the assignment of regulation strength and resources does
not match with the distribution of risks. Stronger regulations such as the adoption of
origin certificate at farms and more sampling inspections at manufacture are
necessary to control for the risks of aquatic products.

Key words: Food safety risk; aquatic product; risk transferring; China; sampling
inspections by CFDA

1. Introduction

The demand for food has been developing towards high quality and better
nutrition. This trend brings up a rapid growing in production and consumption of
aquatic products because of their high protein and low fat. The total output of aquatic
products in the world increases from 134.1 million tons in 2004 to 167.2 million tons
in 2014. The world average consumption of edible fish per capita was 16.2kg in 2004
and it arises to more than 20kg in 2014.! The production and fishing of aquatic
products are complicated and the transportation and storage of fresh and frozen
aquatic products are of high requirements. Aquatic products therefore exhibit high
risks regarding the safety and quality and are the riskiest category of food
(Bouzembrak and Marvin, 2015; Tahképaa et al., 2015; Marvin et al., 2016).

China is the largest producer and exporter of aquatic products in the world.?
More than 1/3 of total output of aquatic products in the world are produced by China.?

1 Data source: < World Marine and Fishery Production Report 2010> and < World Marine and Fishery
Production Report 2016> by FAO.

2 Data source: <The State of World Fisheries and Aquaculture 2016>.

3 Data souce: Q&A for <The 13rd Five-year Plan for the Development of Marine and Fishery (2016-2020)> by
the Ministry of Agriculture. http://www.gov.cn/zhengce/2017-01/06/content 5157432 . htm#1
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The safety of aquatic products in China has become an essential issue for both
domestic and abroad consumers. Food safety incidents in China have been happening
all the time and became more frequent in the past two decades, which causes the
public’s high concern (Liu et al., 2015). Aquatic products are not an exception. Export
of aquatic products was influenced dramatically due to safety incidents (Sun, 2012;
Zheng, 2012; ). For example, European Union began to refuse all the aquatic products
from China, due to multiple times of failings occurred during the tests for exported
aquatic products in 2002. This refusal caused a loss of three to five million US dollars
for aquatic product companies and an unemployment of nearly 50,000 labors in
China." Chinese government therefore launched a series of bylaws and regulations to
improve food safety during the past decade, such as the new <Food Safety Law of
People’s Republic of China> (<Food safety Law> thereafter).

Main risks of aquatic products are residue of drugs, heavy metals, poisonous and
harmful additives, and microorganism (Luning et al., 2006; Phuong et al., 2007; De
Silva et al., 2010; Chen & Fang, 2011; Qin et al., 2013; Song, 2015; Marvin et al.,
2016). The market failure of food safety is caused by asymmetric information and
lack of traceability. The low industrialization in the production and residents’
preference for alive and fresh aquatic products in China result in even more
difficulties in controlling and identifying key risks in supply chain (Zheng, 2009; Wu,
2010; Liu, 1997; Guo & Gao, 2008). A whole-process traceability system with clear
responsibilities can be a tool for solving food safety issues (Caswell, 1996; Verbeke,
2001; Hobbs, 2004). However, the high cost of traceability system makes it extremely
hard to be contructed and maintained (Golan et al., 2004; Meuwissen et al., 2003;
Hobbs & Sanderson, 2007). An alternative way is to establish an effective supervision
system by the government, e.g. by sampling inspection (Zhou & Zhang, 2011). The
Ministry of Agriculture conducts samping inspection for products at farms, while
China Food and Drug Administration (hereafter CFDA) is in charge of the sampling
inspections for food duering circulation after farming.

The government’s sampling inspection is one of effective means to provide
information regarding food quality and safety for the public and detect risks in food
supply chain (Liu et al., 2018). It is important that the government put into and
allocate scare resources properly to enhance the effectiveness and efficiency of
regulation and sequentially improve food safety(Yang et al., 2011). This paper maps
the risks of aquatic products at different seasons in the past two years, categorizes risk
items, and identifies actual risk sources of aquatic products in China based on the
database of aquatic products sampling inspections conducted by national and
provincial CFDA.

There are several ways to position this research in the literature of food safety
and risks. First, it focuses on aquatic products rather than mixes up all the products, to
more accurately identify the risks. Risks of different products probably lie in different
stages and items, e.g. risks of grain are mainly in production, while those of pork

4 Data soure: http://www.huaxia.com/xw/dlxw/2002/04/226969.html
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mostly source from manufacture (Liu et al., 2011; M Su et al., 2016). Second, we look
beyond the location of the failing records and identify actual risks by tracing the
sources of failing items along the supply chain. There are quite a few papers that
describe the risk of aggregate or partilar varies of food based on the location of failing
records (Liu et al., 2011; Liu et al.,2016; Liu et al.,2018), yet no existing literature
explores the actual risks by tracing the sources of failing items. Third, this paper maps
the overall as well as the seasonal development of aquatic products risks, applying
CFDA’s sampling inspection data which is comprehensively searched by web craping.
The risks of food in China are broadly analyzed based on food safety incidents
exposed by media (Wang & Gu, 2013; Liu et al., 2015; Zhou et al., 2016; Liu et al.,
2016). However, media exposure contains insufficient information regarding the risk
items and sources, and might purposely distorts the incidents as well. We therefore
use the official statistical data published by national and provincial CFDA, which is
more reliable and believable. In addition, some scholars emphasize that food safety is
closely associated with climatic factors, yet few studies look at the risks of different
seasons by comprehensive analyses on data (Zhang, 2015; Liu et al., 2018). Most
studies evaluate the risk levels according to the annual numbers of failing records or
incidents, which is far from accuracy.

The subsequent section is dedicated to methodology. Section 3 provides a map
regarding the overall and seasonal risks of aquatic products in China, and further
analyses the transferring and sources of risks. The risks of fresh and processed aquatic
products are explored respectively in section 4. A discussion is provided in section 5,
while the final section concludes.

2. Data

The data used in this paper are results of sampling inspection for aquatic
products by national and provincial level CFDA, which is obtained by web data
mining technology. CFDA is in charge of the circulation stages of supply chain, i.e.
stages after farming such as manufacture, wholesale, and retail, while Ministry of
Agriculture regulate the safety and conduct sampling inspection in farming. CFDA
publishes the results of sampling regularly on official websites for food and drug
safety information including the number of tests and failing records, as well as
detailed information for each failing record with the location of test, name of
individual or company tested, failing item, and so on. However, the results of
sampling inspection at farms are not available. Hence, the data we mined contain only
the after-farming tests information.

Tests for aquatic products are further distinguished, in order to evaluate the risks
more accurately. We finally obtained a database comprised of 21498 test records for
aquatic products with the duration from January, 2015 to February, 2017. The
sampling inspections at circulation had been conducted by Administration of Quality
and Technical Supervision rather than CFDA before 2015 and the data were not



avalable. Among all the test records, 1057 of them are failing records, accounting for
4.92% of test records.

3. Safety Risks of aquatic products in China
3.1. A map of overall development and trends of safety risks

Since risks of food safety are associated with the season, we categorize all the
failing records into four groups, based on the time of tests. The results of tests are
usually published two to three months after tests. Hence, the time of tests is roughly
two to three months before the time of publication. In order to avoid the inaccuracy
due to different test time by different departments, the database for the tests conducted
by national CFDA, totally 18015 records, are used to map the overall development of
aquatic product risks.

The failing rates of sampling inspections for aquatic products during January
2015 and January 2017 are displayed in Figure 1. In general, the failing rate is
declining and developing towards stable. The promulgation of new <Food Safety
Law> in Oct. 2015 puts emphasis on the governance and supervision of food safety
and it is followed by <Administrative regulations for daily supervision and inspection
of food production and operation> in March, 2016. The growing strength of
administration might be one of the reasons leading to the decline of failing rate.

Two peaks appear in the summers of 2015 and 2016, indicating more risks of
aquatic products due to high tempreture. Fishes and shrimps grow faster in summer
and need more feeds than they do in other seasons, which causes the increase of
harmful substances in the water and consequentially more diseases (Liu, 2007). More
drugs therefore are used in summer to avoid diseases and death. However, the
fluctuation is becoming gentler in 2016 than that in 2015.

The failing rate of fresh products and processed products are further
distinguished. Risks in diffirent seasons of fresh and processed aquatic products are
slightly different. Fresh products have an apparently lower failing rate than that of
processed products. This may due to two reasons. First, more additives might be
added during manufacture. Second, tests for processed products, just like other food,
follow <Food Safety Law>, while the regulation for the safety of fresh products is of
much weaker strength. The failing rate of fresh aquatic products in the fall of 2016 is
higher than that in the summer, because of a special inspection program for aquatic
product in that fall.



18 5

6.48
16 4 —&— Total
—aA— Processed aquatic product
14 1 :
—X— Fresh aquatic product

s 12
s
W
2 101
L
=10l
g 8-
.é

6 -

4 3, 3.11

i W 3.03
] L 270~ 246 %
X X 1.83
1.42 123
0 T X—06-00 T T T T T |

Winter  Spring Summer Autumn Winter  Spring Summer Autumn
Season

Fig. 1. Failing rates of sampling inspections for aquatic products in China
(2015.1-2017.1).
Note: No failing records for fresh aquatic products in Spring of 2015 were found.

3.2. Failing records along supply chain and failing items

The distribution of tests records and failing records among various supply chain
stages and sites are presented in table 1. Approximately two thirds (66.58%) of tests
records are from retail, while slightly less than one third are from manufacture.
Among all the 1057 failing records, around 55.25% of the failing records are detected
in retail, followed by manufacture (21.85%) and wholesale (16.08%). Among all the
retailers, supermarkets and shopping malls have the most failing records, accounting
for around 42.19% of all the records.

Table 1
Distribution of test records and failing records among various supply chain stages.
Stages Test records ~ Percentage of  Failure Percentage  of
test records records Failure records

Manufacture
-Manufacture 6489 30.18% 231 21.85%
Wholesale
-Wholesale market 653 3.04% 170 16.08%
Retail
-Supermarket and

shopping mall 9306 43.29% 446 42.19%

-Retail store 1512 7.03% 52 4.92%



-Wet market 2521 11.73% 69 6.53%

-Exhibition center 25 0.12% 9 0.85%
-Online store 117 0.54% 8 0.76%
Consumption

-Restaurant 832 3.87% 72 6.81%
NA 43 0.20% 0 0.00%

All the failing items detected in national and provincial CFDA’s inspections are
categorized based on <Veterinary Pharmacopoeia of the People’s Republic of China
(2015 edition)>, <Codex General Standard for Food Additives Codex Stan 192-1995>,
CCFH (Codex Committee on Food Hygiene), ICMSF (International Commission on
Microbiological Specifications for Food), and GSC (General Standard for
Contaminants). Six categories of failing items are identified, i.e. drugs, chemical
additives, expired food and wrong labels, microorganisms, metal and heavy metal,
and hypertoxic chemicals. Table 2 delineates the distribution of failing records among
various categories based on particular failing items. Most of failing items are
microorganisms, chemical additives, and drugs, accounting for 36.61%, 36.14%, and
13.62% respectively, while the other three categories account for around 10%.

Table 2

Failure records falling into each category of failing items.

Failure items Frequency (%)
Drugs 13.62

Chemical additives 36.14

Expired food and wrong labels 6.43
Microorganisms 36.61

(Heavy) Metal 6.72
Hypertoxic chemicals 0.47

Total 100

3.3. Risk sources and transferring

3.3.1. Identifying sources of failing items

Even though most of failing records are detected in retail and manufacture, the
sources of failing items may lie in different stages. Possible sources of failing items
are identified based on their physical property and the evidence from the literature,
which are shown in table 3. Drugs mainly include Quinolones, Furfuran,
Metronidazole, Malachite green, Chloramphenicol, and Olaquindox, which are used
in the growing of fresh water products (Chen, 2009; Zhai, 2007). Among them,
Malachite green is also broadly used in transportation and temporary raising (Zhai,
2007). Chemical additives such as Sunset Yellow and Carmine are mainly used in



manufacture (Sun & Sun,2013). Volatile base Nitrogen (VBN) and (KDH) Acid
represent the extend of spoilage which is associated with storage time, which are used
probably in Manufacture, wholesale, or retail. Illegal labels might happen during
manufacture and re-manufacture in wholesale. Microorganisms including Colibacillus,
Aerobic bacterial Count, Staphylococcus Aureus and so on probably exist in
manufacture and retail (Zhang et al., 2014). Mercury and Cadmium which are metal
and heavy metal, and Inorganic arsenic are environmental sourced and exist in land
and water in farming (Huang & Xu, 1998).

Table 3
Categories and sources of failing items.
Category Failing items Sources of failing items
Drugs Quinolones Farming
Furfuran Farming
Metronidazole Farming
Malachite green Farming/Manufacture/wholesale/ret
ail/consumption
Chloramphenicol Farming
Olaquindox Farming
Chemical additives ~ Sunset yellow Manufacture
Carmine Manufacture
Tartrazine Manufacture
Sodium cyclamate Manufacture
Acesulfame potassium  Manufacture
Butylated Manufacture
Hydroxytoluene (BHT)
Sulfur dioxide/sulfite Manufacture
Potassium sorbate Manufacture
Sodium saccharin Manufacture

Benzoic acid and Manufacture
sodium benzoate

Alums Manufacture
Expired food and Illegal labels Manufacture/wholesale
wrong labels (VBN)Volatile base Manufacture/wholesale/retail
nitrogen
( KDH) Acid Manufacture/wholesale/retail
value
Colibacillus Manufacture/wholesale/retail

Microorganisms Aerobic bacterial count  Manufacture/wholesale/retail

Staphylococcus aureus ~ Manufacture/wholesale/retail

Metal and heavy Mercury Farming



metal Plumbum Farming/Manufacture
Cadmium Farming

Hypertoxic N-nitrosodiethylamine =~ Manufacture/wholesale/retail

chemicals Inorganic arsenic Farming

3.3.2. Transferring of risks along supply chain

Based on the evidence regarding the possible sources of various failing items in
table 3, we trace the source of failing item for each failing record. The results are
presented in table 4. Risks of aquatic products transfer from upstream parts to
downstream stages. Among all the failing records detected at manufacture, risks of
around 7% of the records source from the farming and around 93% from manufacture.
For those failing records detected at wholesale stage, only 0-11.91% are caused by
that wholesale stage, while 71.49%-76.17% source from manufacture and around
16.60%-23.83% are residue from farming. As for the failing records detected at
retailers, a small proportion of risks, i.e. 0-9.00%, are caused by retailers themselves,
while most risks (71.84%-80.26%) are caused by behaviors during manufacture,
followed by risks sourced from farming which accounts for 17.85%-21.04%. Failing
records detected at consumption are mainly caused by manufacture, which accounts
for 82.05%-83.33%.

Table 4
Transferring of risks among the supply chain.

Detected stage Actual risk stage Rate of Risk transferring
Manufacture Farming 6.46-7.14
Manufacture 92.86-93.54
Wholesale Farming 16.60-23.83
Manufacture 71.49-76.17
Wholesale 0-11.91
Retail Farming 17.85-21.04
Manufacture 71.84-80.26
Wholesale 0-9.00
Retail 0-9.00
Consumption Farming 10.26-17.95
Manufacture 82.05-83.33
Wholesale 0-6.41
Retail 0-6.41

3.3.3. Risk sources of aquatic products

Based on the particular failing items and the possible sources of these items, we
identify actual risk source stages and particular risk items in various stages, by
crossing matrix analysis. The distribution of failing records based on risks sources and
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items is displayed in table 4. Manufacture and farming are the two riskiest stages.
Most risks are sourced from manufacture, such as the use of chemical additives and
Microorganisms due to improper storage, followed by the use of drugs and the
existence of metal and heavy metal at farming. Expired food and wrong labels at
manufacture/wholesale and retail are also possible risks.

Table 5
Distribution of failing records based on risk sources and failing items.

Risk item Drugs Chemical Expired Microorg (Heavy) Hypertoxic Percentage
additives  food andanisms Metal chemicals (%)

Risk source wrong

labels
Farming 124 0 0 0 61 4 14.58
Manufacture 0 485 0 498 0 1 75.85
Farming/manufacture 0 0 0 0 12 0 0.93
Farming/wholesale 17 0 0 0 1.31
Manufacture/wholesa 0 0 76 0 0 5.86
le/retail
Farming/manufacture 18 0 0 0 0 0 1.39
/retail

4. Risk sources of fresh and processed products

We further distinguish fresh and processed products and explore their risk
sources respectively. The transferring and sources of risks for fresh and processed
aquatic products along supply chain present different features.

4.1. Risks of fresh products

Table 6 shows the transfering of risks for failing records detected at each supply
chain stage. For the wholesale market, around 0-32.61% of failing records are caused
by wholesalers themselves, while risks of 67.39-100% of failing records actually
source from farming. We are not able to distinguish the sources of part of risk items
such as Malachite green between manufacture or wholesale itself. Risk items of
around 86.41-99.03% of the failing records detected in retail source from farming,
followed by that 0.97-13.5% source from manufacture. For the failing records at
consumption sites such as restaurants, 61.54-100% of risks source from farming. To
sum up, the most risks of fresh aquatic products lie in farming.

Table 6
Transferring of fresh aquatic product risks along supply chain.



Detected stage

Risk source stage

Rate of Risk transferring (%)

Wholesale

Retail

Consumption

Farming 67.39-100
Manufacture 0-32.61
Wholesale 0-32.61
Farming 86.41-99.03
Manufacture 0.97-13.59
Wholesale 0-12.62
Retail 0-12.62
Farming 61.54-100
Manufacture 0-38.46
Wholesale 0-38.46
Retail 0-38.46
Consumption 0-38.46

Particular risk items of fresh aquatic products in various stages are identified by
crossing matrix analysis and the results are displayed in table 7. Among all the failing
records, at least 79.36% of risk items source from farming and the rate can be as high
as 100%. Some drugs such as Malachite green are broadly used in both farming and
various circulation stages of fresh products. Hence, we are not able to identify the
exact stage where Malachite green sources. Drugs such as Furfuran, Metronidazole,
Quinolones are the main items causing the risks of fresh aquatic products at farming,
followed by metal and heavy metal.

Table 7
Risky stages and particular items of fresh aquatic product.

Risks Drugs Chemical (Heavy) Hypertoxic  Percentage
Stages additives Metal chemicals (%)
Farming 102 1 23 3 79.36
Farming/manufacture/ 15 0 0 0 9.26
wholesale
Farming/manufacture/ 13 0 0 0 8.02
wholesale /retail
Farming/manufacture/ 5 0 0 0 3.08
wholesale/retail/
consumption
Total 135 1 23 3

4.2. Risks of processed products

Different from fresh aquatic products, risks of processed aquatic products mainly
lie in manufacture. Actual risk sources are identified based on the particular failing
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items and the results are shown in table 8. Risk items of failing records detected in
each stage are mostly sourced from manufacture, e.g. 93.01% in manufacture,
92.70-97.08% in wholesale, and 86.02-95.55% in retail.

Table 8
Transferring of processed aquatic products risks along supply chain.
Detected stage Risk source stage Rate of Risk transferring (%)
Manufacture Farming 6.99
Manufacture 93.01
Wholesale Farming 2.92
Manufacture 92.70-97.08
Wholesale 0-4.38
Retail Farming 4.45
Manufacture 86.02-95.55
Wholesale 0-9.53
Retail 0-9.53
Consumption Manufacture 100

Risks of each stage and particular risk items of processed products are identified
by crossing matrix analysis and the results are presented in table 9. Among all the
failing records, at least 89.81% of risk items source from manufacture. Chemical
additives and microorganisms are the two main risk items of processed aquatic
products.

Table 9
Risky stages and particular items of processed aquatic product.

Risks Drugs Chem Expired Micro (Heavy Hypertoxic Percen

ical food and organi )Metal chemicals  tage
additi  wrong sms (%)
Stages ves labels
Farming 4 0 0 0 36 1 4.54
Manufacture 0 376%* 17 387* 31 0 89.81
Manufacture/ 0 0 6 0 0 0 4.98
wholesale
Manufacture/ 0 0 44%* 0 0 1 0.66
wholesale/ret
ail
Total 4 376 67 387 67 1

* represents three risk items detected most frequently.

5. Discussion and policy implication
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The safety of aquatic products in China are developing towards stable
improvement. The government plays an important role in regulating food market and
reducing food safety risks. Chinese government launched a series of measures since
2000, e.g. special programs for drug residues of aquatic products, comprehensive
enforcements of aquatic product quality safety regulations, as well as the
promulgation of new national <Food Safety Law> and <Administrative regulations
for daily supervision and inspection of food production and operation>, etc. These
stronger regulation strength for food safety brings up the falling of failing rate of
sampling inspections for food in the past two years.

Despite the effectiveness of governmental regulation in food safety, there is
some space for the improvement of efficiency. Allocation of regulation strength and
resources does not match with the distribution of risks along supply chain. The rate of
tests, failing rate of tests, and rate of risk sources are summarized in table 10. For the
circulation stages, nearly a half of the tests by national and provincial CFDA are
conducted at retail, yet the failing rate in retail is medium (10.85%) and the risk level
at retail is relatively low (0-7.25%). The government puts more resources in retail
because retailers are directly connected with consumers who tend to exert more
pressure on the government to check the safety of food in retail.

Although wholesale have the highest failing rate according to the results of tests,
most of risks are transferred from upstream stages. Manufacture is the riskiest stage,
which causes up to 75.85%-84.03% of the failing. However, the test rate of
manufacture is only 27.93%. Stronger regulation in terms of sampling inspection and
punishment needs to be put in manufacture, in order to enhance the efficiency of
regulation.

Farming is the riskiest stage for fresh products and also one of the high risk
stages for processed products, yet the rate of tests at farming is much lower than those
at circulation stages. Take one of the largest aquatic products producers, Zhejiang
province, as an example. There were totally 2807 tests conducted by the Ministry of
Agriculture and provincial Ocean and Fisheries Bureau in 2016. The number of scaled
farmers for fresh water grow products is more than 20,000. That is to say, the rate of
tests is much lower than 10%, which is significantly lower than that at circulation.

Food safety in farming and in circulation are administrated by different
governmental departments. This separation might cause incomplete information
between the two departments and some opportunistic behaviors in between such as
the transportation  between farm and market. Nowadays Chinese government is
pushing the adoption of origin certificate for agro-products, which yet faces
challenges.” A customer who buy aquatic products from a farm tends to mix up the
products with those from other farms, which makes the provision of origin certificate
by the farm risky if products from other farms have no certificate or are unsafe. Hence,

> An origin certificate is issued by a local cooperative, a company, township government, or
village committee. It contains the data of issue, number of the certificate, address, name, and

contact information of the farm, quality test results, and so on.
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it is important to make sure the adoption of these practices is formally required by law
and bylaws. Also it is desirable to establish an entry threshold at the markets for
products from farms in order to reversely force those who buy products from farms to
ask for the origin certificate.

Table 10

Rate of tests, failing rate, and rate of actual risk stages of aquatic products.

Stages Rate of tests (%) Failing rate (%) Rate of risk sources (%)
Farming — — 14.58-18.21
Manufacture 27.93 3.58 75.85-84.03
Wholesale 3.93-13.14 12.54 0-8.56
Retail 49.42 10.85 0-7.25

6. Conclusion and policy implication

This paper maps the risks of aquatic products in different seasons in 2015 and
2016, categorizes risks items, explores the transferring of risk items along the supply
chain, and identifies actual risk sources of aquatic products in China, based on the
data of regular sampling inspections conducted by national and provincial CFDA.
Some explicit results are derived from the analyses. The quality and safety of aquatic
products in China are improving, considering the decreasing of failing rate of
sampling inspections. The risks of fresh products are relatively lower than that of
processed products.

Economically motivated adulteration by people’s behaviors is the most important
causes of risks for aquatic products. In particular, drugs are used in farming to prevent
alive aquatic products from illness and to increase output, while additives are used in
manufacture to obtain good looking and long time storage, which are the two main
items cause the failing in sampling inspections.

Risks at upstream parts transfer along the supply chain to the downstream and
present a major threat to the public health. The two riskiest stages causing food safety
problem are manufacture and farming. Specifically, most risks for fresh aquatic
products lie in farming, while those for processed products are at manufacture. Most
of risks for processed products source from the manufacture, yet limited regulation
resources are assigned to conduct sampling inspections at manufacturers. The
government puts the most efforts in the regulation of retailers, which might be
necessary because consumers’ concern focuses more on products at retailers.
However, the government needs to look further into the actual sources of risks and
exert more regulations to control for the risks.

Farms in China are known to be highly distributed and opaque, which makes the
supervision on farming difficult and costly. It is beneficial that small farmers act
collectively via the foundation of cooperatives or contract with companies to achieve
the safety in farming by instruction and supervision from cooperatives and companies.
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In addition, stronger regulation such as the adoption of origin certificate by the
government is necessary to push the improvement of aquatic products quality and
safety at farming.
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