
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


Market integration of domestic and imported
seafood: Insights from the Sydney Fish Market*

Peggy Schrobback , Eriko Hoshino , Sean Pascoe and
Robert Curtotti †

Australia has experienced a significant increase in seafood imports over the past two
decades. Concurrently, Australian seafood producers have raised concerns that the
low market prices of imported fish may negatively affect the prices of domestically
produced seafood and, subsequently, the profitability of the Australian fishing
industries. To validate this concern, this study examines the relationship between
prices of domestically produced seafood and imported fish. Price data from the
Sydney Fish Market (SFM), Australia’s largest auction wholesale fish market and fish
import data are used for a cointegration analysis which is conducted using the
bivariate Johansen test. Results indicate that prices of most domestic species traded
within the SFM are not cointegrated, implying that they largely develop independently
of each other. However, imported fish, particularly fresh imports, were found to be
cointegrated with Australian produced fresh fish supplies traded on the SFM.
Although the law of one price (LOP) was only confirmed to hold for some price pairs,
the results suggest a partial substitution relationship between imports and domesti-
cally caught fish. This implies that prices of domestically produced fish within the
Australian market are likely impacted by price dynamics within the international
seafood market.

Key words: Australia, cointegration, fish, imports, Law of One Price, seafood.

1. Introduction

Australia’s seafood consumption has increased nearly twofold over the past
30 years (Figure 1) due to population growth and increasing household
income (Hogan, 2018). To supply the domestic demand for fish products,
Australia produces a wide range of wild-caught (e.g. tuna, prawns, shark and
scale fish) and aquaculture (e.g. prawns, salmon, oysters, barramundi)
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seafood (ABARES, 2020). However, the total seafood volume produced
domestically has remained relatively constant over time (Figure 1) (ABARE,
1991; ABARES, 2020). While the volume and diversity in aquaculture
production have increased gradually over time and there is capacity and
interest to further expand aquaculture production (e.g. Cobcroft et al. 2020),
potential for increases in Australia’s wild fisheries production is limited. This
is due to the relatively low natural productivity of marine waters and harvest
strategies in place that focus on ecologically sustainable and profitable use of
Australia’s fishery resources (Australian Government, 2015). Seafood export
volumes continue to be stable but relatively small in volume with a focus on
trade of high-value products (e.g. rock lobster, abalone, tuna) to Asian
markets (e.g. China, Hong Kong, Japan) (ABARES, 2020; Australian
Government, 2015).
Thus, imports have been an important source to supply the increasing

domestic demand for seafood. Presently, about 65% of the fish products
consumed in Australia by volume are imported, sourced predominantly from
marine wild-catch and aquaculture production (ABARES, 2020). Seafood
imports largely consist of lower value products including fresh whole fish,
fresh and frozen fillets, frozen prawns, and canned fish and predominantly
originate in Thailand, China, Vietnam and New Zealand (ABARES, 2020).
Australian seafood producers continuously raise the concern that the low

market prices of imported seafood negatively affect the prices of domestically
produced seafood and subsequently the profitability of fishing and aquacul-
ture businesses (e.g. ABC 2018; ABC 2019). The economic viability of
commercial wild-catch fisheries and aquaculture industries is important to
Australia as they provide income opportunities to coastal communities.

Figure 1 Australia’s seafood production, consumption and trade volumes. Sources: ABARE
(1991), ABARES (2020)

© 2021 Commonwealth of Australia. The Australian Journal of Agricultural and Resource Economics © 2021 Australasian
Agricultural and Resource Economics Society Inc.

Market integration of domestic and imported seafood: Insights
from the Sydney Fish Market

217

 14678489, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8489.12452 by U

N
IV

E
R

SIT
Y

 O
F M

IN
N

E
SO

T
A

 170 W
IL

SO
N

 L
IB

R
A

R
Y

, W
iley O

nline L
ibrary on [16/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Relatively few studies with a focus on seafood market dynamics have been
undertaken in Australia (e.g. Norman-Lόpez et al., 2014; Schrobback et al.,
2014, 2019), and some of these are relatively dated (Bose, 2004; Pascoe et al.,
1987; Smith et al., 1998). Yet, on a global scale there is extant literature
investigating general seafood market dynamics (e.g. Ankamah-Yeboah et al.,
2017; Asche et al., 2004; Blomquist, 2015; Bronnmann et al., 2016; Gordon
et al., 1993; Jaffry et al., 1999) as well as the impact of imported fish on the
domestic seafood market (e.g. Ankamah-Yeboah et al., 2017; Bronnmann
et al., 2016; Bronnmann & Asche, 2017; Hoshino et al., 2015; Norman-López
& Asche, 2008). Such assessments are useful in better understanding seafood
markets and the potential need for policy interventions.
In the context of Australia, the concern about the effect that low priced

imports have on domestically produced seafood has been investigated more
recently by Schrobback et al. (2019). The authors analysed the price
relationship between domestically produced prawns and imported prawns
and found that the price of prawn imports did not have an effect on
domestically produced prawn prices (Schrobback et al., 2019). While the
previous study only focused on one type of seafood, research investigating the
impact of imports on multiple seafood products produced in Australia has
not been conducted.
Hence, the aim of this study was to examine the relationship between prices

of seafood produced in Australia and imported seafood.
For the analysis in this study, data from the Sydney Fish Market (SFM)

were used as it provides the most comprehensive and accessible seafood
market records over time for Australia. To analyse the price relationship
among various seafood products traded at the SFM (to fully understand price
dynamics of this market) and imported seafood, the Johansen cointegration
test was conducted.
This study contributes to the literature in the field of empirical market price

assessments for fish products (e.g. Ankamah-Yeboah & Bronnmann, 2018;
Asche et al., 2012; Bronnmann et al., 2016; Hoshino et al., 2015; Nielsen,
2005; Norman-López & Asche, 2008) as a case study for Australia.

2. Data and Methods

2.1 Data

Data from the SFM were used to investigate the price relationship between
domestically produced seafood and imported seafood. The SFM is Aus-
tralia’s largest auction wholesale market for seafood, with total traded
seafood quantity of 12,866 tonnes, worth A$146 million in 2019/2020 (SFM,
2020). Roughly half of the product (55.4% by quantity) is supplied from the
New South Wales (NSW) fisheries where SFM is located, while products
from interstate and imports contribute to the other half of the supply (SFM,
2020). The available data set included information about monthly values and
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quantities for 19 fish species sold as fresh or chilled at the SFM. These species
represent the most important seafood products traded at this market and
were considered to represent a proxy for price dynamics within the domestic
seafood market. Recent data for other domestic fish species or seafood
markets were not available.
The longest data period that offered an overlap for all 19 species covered

the time between June 2005 to October 2019 (number of monthly observa-
tions, n = 172) (see Table 1), although for some species records dating back
to 1999 were available.
Data for each of the 19 fish species provided a relatively wide range of

product forms such as whole, gilled and gutted. To develop a consistent price,
all weights were converted to whole-weight equivalents (WWE) using a series
of conversion factors that were species and process specific. Detailed
information about relevant conversion factors is provided in AFMA
(2020). Consistent prices were then derived based on the ratio of value and
WWE quantity. Descriptive statistics of the derived price data series after
weight conversions are shown in Table 1. Missing values (see ‘NA’ in
Table 1) were interpolated using the Kalman filter (‘na_kalman’) (Gomez &
Maravall, 1994) offered in the ‘imputeTS’ package (Moritz & Bartz-
Beielstein, 2017) in the R software (R Core Team, 2012). The Kalman filter
is an established procedure to compute the likelihood of missing values in
time series data (e.g. Afrifa-Yamoah et al., 2020; Hadeed et al., 2020). The
statistics in Table 1 for species with missing values (e.g. blue grenadier,
orange roughy) represent values derived after imputation.
During the reporteddataperiod, the threemost important species at the SFM

in terms of average monthly quantity traded were tiger flathead, pink ling and
mirror dory, while the top three species in terms of average monthly unit price
were John dory (A$10.98/kgWWE), blue-eye trevalla (A$10.00/kgWWE) and
tiger flathead (A$6.7/kg WWE) (Table 1). The lowest average unit prices over
the period of the datawere recorded for common saw shark (A$1.69/kgWWE),
silver warehou ($A1.97/kg WWE) and blue grenadier (A$2.05/kg WWE).
Import data were obtained from the Australian Bureau of Agriculture and

Resource Economics and Science (ABARES). The import data set was
specific for NSW, the state in which the SFM is located. It was assumed that
the use of spatially specific data would appropriately reflect local market
dynamics compared to using Australia wide import data for analysis. While
some of the imports landed into NSW are destined for other states, and
imports into other states (e.g. Queensland or Victoria) are sold in NSW; it
was assumed that these interstate trades would largely cancel out. The
monthly import data that were used for the analysis ranged from January
2012 to September 2019 (93 monthly observations for each series); hence, it
was shorter than the data set for the SFM (Table 1). While earlier import
data were available, changes in import classifications in 2012 resulted in
earlier data being aggregated into categories less useful for cointegration
analysis.
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The data set for fish imports offered information about a range of species.
Hence, the imported fish were aggregated into five groups: hake (fresh or
frozen), aquaculture (fresh or frozen), salmon (fresh or frozen), other fresh
fish and other frozen fish. The aggregation into groups was based on import
quantity. As for the SFM data, the import data needed to be converted into
WWE values as each category involved different product forms. Relevant
conversion factors were derived from FAO (2017) which are presented in
Table S1. As for the SFM data, import fish prices are derived from the ratio
of the total product value and the total product WWE volume for each
product category.
From Table 1, an extensive amount of fish has been imported to NSW,

particularly aquaculture products (e.g. tilapia, basa) and other frozen fish (e.
g. squids, octopus). Imported other fresh fish (e.g. tunas, swordfish) had a
relatively high average price of $6.79/kg WWE, similar as to tiger flathead,
orange roughy and bigeye ocean perch which are traded at the SFM. The
average price of imported salmon (mostly from New Zealand and Norway)
was $8.52/kg WWE, only domestically produced John dory and blue-eye
trevalla traded in the SFM had a higher average price.
The standard deviations for the derived prices in Table 1 indicate that

prices for imported fish were relatively close to the mean which implies
limited price fluctuations over time, except for imported salmon. For prices of
species traded at the SFM, dispersions from the mean price appear to be
slightly higher over time, particularly for silver trevally, blue-eye trevalla and
royal red prawn (Table 1).
The nominal price data were logged for the cointegration analysis. The

relationship between imported seafood and seafood traded at the SFM was
analysed using the shorter data set for the SFM species which overlapped
with the time series for fish imports (n = 93).

2.2 Methods

To explore the relationship between prices for seafood traded at the SFM and
their association with prices of imported fish, the Johansen test (Johansen,
1995) was used. The Johansen test has been widely applied in the context of
seafood market analysis to assess whether there exists a long-run price
relationship for non-stationary price time series (e.g. Asche et al., 2004;
Hoshino et al., 2015; Nielsen, 2005; Nielsen et al., 2007, 2009, 2012; Norman-
López & Asche, 2008; Norman-Lόpez et al., 2014; Schrobback et al., 2014).
Prior to conducting the Johansen tests, the augmented Dickey–Filler

(ADF) test (Dickey, 1981; Fuller & Dickey, 1979; Said & Dickey, 1984) was
undertaken to ensure that the non-stationary preconditions of the price time
series in their level were fulfilled.
The multivariate Johansen test (e.g. using three or more variables) can

provide information about the number of cointegration vectors within a
group of variables yet it cannot identify which specific variables within the
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group are cointegrated (Johansen & Juselius, 1990). Alternatively, the
bivariate Johansen test assesses the relationship between two variables and
can therefore offer more detailed information about the market dynamics in
the context of this study compared to a multivariate analysis approach
(Asche et al., 2005). Furthermore, the bivariate test method contains all
structural information and avoids dimensionality issues (Asche et al., 2005).
The bivariate Johansen test, where the number of tested variables (k)

equals two (k = 2), is based on a vector autoregressive (VAR) system of the
variables and can be expressed as following:

yt¼ β0þβ1yt�nþut (1)

with y as a (k × 1) price vector, and u, for the error term vector which is
assumed to be normally distributed with a mean of zero (Johansen & Juselius,
1990). β0 is the coefficient for the constant, and β1 identifies the coefficient
vector of long-run linear combinations for the price variables. Other
deterministic terms are excluded for simplicity. The number of observations
for the vector autoregressive process is represented by t with t = 1, . . ., T, and
n denotes the number of selected lags, with n < T. The lag order n of the VAR
(n) was selected using the Schwartz information criterion (SIC) (Schwarz,
1978) with preference as this criterion typically returns the smallest lag length
within a range of available selection criteria (e.g. Akaike information
criterion (AIC), Hannan–Quinn information criterion (HQIC)) (Akaike,
1974; Hannan & Quinn, 1979; Koehler & Murphree, 1988).
In a matrix form, equation 1 can be presented as:

y1t

y2t

� �
¼ β10

β20

� �
þ β11 α11

α21 β21

� �
y1t�n

y2t�n

� �
þ u1t

u2t

� �
(2)

with β and α representing long-run coefficient in the cointegrating vectors and
adjustment weights, respectively (Johansen & Juselius, 1990). The vector
error correction representation of (1) and (2) is as follows:

y1t� y1t�n

y2t� y2t�n

� �
¼ β10

β20

� �
þ β11�1 α11

α21 β21�1

� �
y1t�n

y2t�n

� �
þ u1t

u2t

� �
(3)

which can be transformed into:

Δy1t
Δy2t

� �
¼ β10

β20

� �
þ π11 π12

π21 π22

� �
y1t�n

y2t�n

� �
þ u1t

u2t

� �
(4)

with π11¼ β11�1, π12¼ α11, π21¼ α21, π22¼ β21�1. In reduced notation that
is
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ΔYt¼ β0þΠYt�1þut (5)

where Π¼ αβ0 denotes the matrix for the long-run relationship among the
variables. To test the existence of a long-run cointegration relationship
between the non-stationary variables y1 and y2, the rank (r) for the matrix Π
(equation 5) is to be tested. The rank of a matrix is the number of linear
independent rows and columns.
Johansen and Juselius (1990) describe possible scenarios and interpretations
for rank results. For example, in a bivariate system the maximum rank of
matrix Π is two (r = 2), meaning that the matrix contains two cointegrating
vectors. However, this result (r = 2) describes a ‘full rank’ and occurs if y1 t

and y2 t are stationary in their levels where both series fail to comply with the
precondition (i.e. unit-root test) of the Johnsen test. Hence, any linear
combinations of stationary variables are also stationary and are not
cointegrated. If y1 t and y2 t are both non-stationary in their levels and a
linear combination of the variables exists which is stationary the rank of Π is
one (r = 1). In this case, y1 t and y2 t are cointegrated and follow a long-run
relationship. The rank of Π is zero if y1 t and y2 t are both non-stationary in
their levels and no stationary linear combination of the variables exists
(r = 0) (Johansen & Juselius, 1990). Both variables are not cointegrated
implying that they do not follow a long-run relationship.
The rank of matrix Π can be assessed using either the maximum eigenvalue

statistic or trace test statistic. In this study, the trace test statistic was used to
test for the number of significant vectors in the system. The trace test is
considered superior to the maximum eigenvalue test in terms of power for
small sample sizes (Lütkepohl et al., 2001). The null hypothesis of the trace
test is that the rank equals zero (H0: r = 0). In case the null hypothesis cannot
be rejected, the result implies that no cointegration relationship between the
prices of the two tested variables could be found and the testing procedure
would stop here. Where the null hypothesis (H0: r = 0) is rejected, the test
procedure continues by assessing the test statistics result for at most one
cointegrating rank (r ≤ 1). If the null hypothesis (H0: r ≤ 1) cannot be
rejected, it can be concluded that the two price time series are cointegrated or
are I(1), meaning there is a long-run relationship between the price series.
However, if the null hypothesis (H0: r ≤ 1) is rejected, it implies a full rank
result meaning no cointegration, and the series are stationary in level failing
the precondition for the Johansen test.
Since the Johansen test is sensitive to the selected optimal lag length (n) and

deterministic assumptions (e.g. constant, trend or none), various combina-
tions were tested to determine the relationship between price variables.
Price pairs that were found to be cointegrated (i.e. rank of Π¼ αβ0 equals 1)

were tested for the LOP (Asche et al., 1999). This test was used to determine
the strength of the relationship between the two cointegrated prices (e.g.
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substitutes or not) (e.g. Asche et al., 1999, 2004). To perform the LOP test the
restriction, β’ = (1, −1) was imposed on the matrix Π (equation 5). The null
hypothesis for the LOP is that the cointegrated price pairs are substitutes. A
rejection of the null hypothesis suggests that the price pairs are likely not
cointegrated to a degree that the fish products can be considered as close
substitutes from a market perspective. Studies that have previously tested the
LOP in a fisheries context using the Johansen approach include, for example,
Al-Jabri et al. (2003), Asche et al. (2004), Nielsen et al. (2009), Hoshino et al.
(2015) and Ankamah-Yeboah et al. (2017).

3. Results

The ADF unit-root test for each logged nominal series of the sample which
includes only data from the SFM (n = 172 per species) and the sample which
includes importedfishdataandSFMdata (n = 93per species)was performed in
levels and first differences for various deterministic assumptions. All time series
were found to be non-stationary in levels but were stationary in first differences
assuming neither a trend nor a constant or only a constant as deterministic
characteristic (Table S2 andTableS3 in the supplementary file).However,when
a trend was included, most series were stationary and did not meet the
precondition for the Johansen test. Having stationary variables in the system is
theoretically not an issue since the Johansen test has the ability to revealwhether
the price series are stationary when the result suggests a full cointegration rank
(Hjalmarsson & Österholm, 2010; Johansen, 1995). Therefore, we proceeded
with the Johansen test, assuming that the non-stationary characteristic of the
price series fulfilled the precondition for the analysis.
A bivariate Johansen test was conducted for 171 price pairs (∑

N

n¼1

n�1ð Þ,
with N = 19) of fish species traded at the SFM using data for the period June
2015 to October 2019 (172 observations per species). A summary of the trace
test results is shown in Figure 2, Figure 3 and Table 2, where each line
connecting two boxes (species) in both figures signify a cointegration
relationship as listed in Table 2. The results indicate that there are only a
few species (19 out of 171 price pairs) within the SFM for which prices were
found to be cointegrated (see Figure 2, Table 2). This suggests that prices of
most seafood species move independently within the market and do not affect
each other. Yet, one price series that stood out was blue-eye trevalla, which
was found to be cointegrated with eight other species within the SFM and
hence appears to be the seafood product that mostly influences prices of other
species in this market. The LOP was identified to hold for four of the eight
species with which the price series of blue-eye trevalla is cointegrated (e.g.
John dory, mirror dory, royal red prawn and gummy shark). Interestingly,
species that, a priori, may be considered as relative substitutes, for example,
gummy shark, common saw shark and school shark, were found to have no
long-run cointegration relationship of their prices.
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The Johansen test was also used to assess the price relationship between
seafood species traded at the SFM and imported seafood in Australia for
using data for the period January 2012 to October 2019 (93 observations per
species). The results in Figure 3 and Table 2 suggest that there are a very high

Figure 2 Co-integration relationships for domestic wild-caught fish at the SFM. Notes: A line
(dashed or full) between two boxes (species) signifies a cointegrating relationship among two
fish species. Detailed results for cointegrated price pairs are presented in Table 2. Source:
Derived from authors’ analysis (Table 2)

Figure 3 Co-integration relationships for domestic wild-caught and imported fish. Notes: A
line (dashed or full) between two boxes (species) signifies a cointegrating relationship among
two fish species. Detailed results for cointegrated price pairs are presented in Table 2. Source:
Derived from authors’ analysis (Table 2)
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number of cointegrated price pairs between seafood traded at the SFM and
imported seafood.
While some of the SFM species were only found to be cointegrated with

one or two of the imported products (e.g. tiger flathead, gemfish, silver
warehou), other species appear to be price cointegrated with all imported
seafood categories (e.g. pink ling, royal red prawn).
From the analysis of prices for species traded at the SFM, 18 price pairs

were found to have a full rank and the same was identified for 14 pairs when
comparing the price relationship between SFM species and imported fish. We
concluded no cointegration of these pairs as they did not meet the
prerequisite for the Johansen tests. However, for completeness we have
explored those pairs with full rank using an alternative cointegration
approach (i.e. autoregressive distributed lag (ARDL) bounds tests) which
does not rely on the unit-root assumption (Pesaran et al., 2001), but a
cointegration relationship was not found and therefore results are not
reported here.

4. Discussion

The findings for the analysis of seafood traded within the SFM indicate that
prices of most species develop independently of the prices of other species
(Figure 2). The exception was blue-eye trevalla which was found to be
cointegrated with eight other seafood species (out of 18 possible options).
Considering that blue-eye trevalla is a high-value species, with the second
highest mean price (A$10.00/kg WWE) over the period under review across
all seafood species in the sample (see Table 1), it can be concluded that this
species may be the market leader with respect to prices within the SFM.
The very small number (six out of 171 pairs) of seafood products for which

the LOP could be identified to hold further suggests that most products
traded within the SFM are not considered as identical goods. Therefore, it
can be concluded that attributes other than arbitrage likely determine prices
within the SFM.
The results also suggest that there is a high degree of price cointegration

between seafood traded at the SFM and seafood imports (Figure 2, Table 2).
This implies that prices within the SFM are likely more affected by external
price dynamics (e.g. imports) than price dynamics within Australia’s domestic
wholesale fish market. However, this relationship varied by species, with most
species’ prices being cointegrated with those of fresh fish imports, and many
being cointegrated with the other import product groups. This suggests that
the price dynamics within the international seafood market likely affect prices
for fish products that are produced and consumed in Australia. However, as
the LOP could not be confirmed for most of the cointegrated domestic and
imported products, it can be assumed to some degree of product differen-
tiation persists and that international seafood price dynamics are not passed
through proportionally to domestic products. Studies in other countries that
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investigated the impact of import prices on the prices of domestically
produced seafood reported similar findings (e.g. Asche et al., 2012; Norman-
López & Asche, 2008).
Domestically caught royal red prawns were found to be cointegrated with

all imported fish products, and even to be a substitute to imported
aquaculture species (e.g. basa) and imported salmon (Figure 3, Table 2).
The finding contradicts results presented by Schrobback et al. (2019) who
concluded that imported prawns were not cointegrated with Australian wild-
caught prawns. An explanation for this finding could be that Schrobback
et al. (2019) undertook their analysis based on a composite good, which
included several wild prawn species caught in Australia and not only royal
red prawn as in the present study. Royal red prawn are only a small
component of the composite domestic prawn production which Schrobback
et al. (2019) considered as wild-caught domestic prawn. While imported
aquaculture in the present study is also treated as a composite good, it mainly
consists of tilapia and catfish/basa and does not include farmed prawns/
shrimp. Royal red prawns are also largely marketed as meat (rather than
whole) at the retail/wholesale level and used as ingredients in other dishes
rather than consumed on their own (as are other prawn species) (AFMA,
2021). In this regard, they are more closely related to fish such as imported
basa. Hence, differences in findings between the present study and Schrob-
back et al. (2019) may not be surprising.
While it is apparent that seafood imports negatively impact prices of

domestic fish producers, they may have positively impacted on consumers
through the decrease in the prices of domestically produced seafood given a
likely net decrease of seafood supply in such case. Increasing domestic
seafood prices could also negatively affect consumer demand. Hence, more
detailed research may be needed to examine the potential net-benefit of
seafood import for Australia (Nielsen et al., 2007).
The potential for better product labelling, both sustainability labelling and

provenance labelling (e.g. not only country of origin labelling), has been
considered as an option to improve consumer demand for the domestic wild-
caught product. For example, seafood sold at food services (e.g. restaurants,
pubs) currently remains exempt from labelling in Australia, including country
of origin (Australian Government, 2016). Improved consumer awareness
about the impact of seafood imports on local fishing industries may
contribute to their willingness to pay a premium for domestically produced
fish products (Zander & Feucht, 2018). While the price benefits of
certification to fishers are still debatable, recent evidence exists (van Putten
et al., 2020) that such programs improve fish producers’ social licence, which
will have longer term implications for domestically caught fish on the market.
A possible shortcoming of this study is the aggregation of the import data

into composite goods (e.g. imported aquaculture, imported other fresh fish).
More disaggregated goods (e.g. individual imported species) may have
provided different results, but the large number of import categories—many
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of which were already aggregated to differing degrees—made such an analysis
infeasible.
Furthermore, the analysis in this study only focusses on species that are

traded at the SFM as proxies for entire domestic Australian seafood market.
Australia produces a range of other wild-catch (e.g. banana prawn, tuna,
barramundi) and aquaculture species (e.g. salmon) (ABARES, 2020) which
were not included in this study due to the lack of access to commercially
confidential wholesale data from other fish markets. It is possible that the
price relationships between other domestic seafood species and imports are
different than found in this study.
The use of conversion factors for deriving whole-weight equivalents as a

common unit on which basis values were transferred into unit prices could be
another source of bias which could affect the robustness of the study findings.
Conversion factors were used to adjust the weight of the product, but as some
of the value of the product would have been associated with the value adding
from processing, this may have distorted the average price (depending on the
different combinations of processing that went into the aggregate measure).
Assessing cointegration relationships at the base level product form was
infeasible, as not all product forms were supplied to the market in each
month.

5. Implications and Conclusions

The aim of this study was to examine the relationship between prices of
seafood produced in Australia and imported seafood.
Using data from the SFM as a proxy for the domestic seafood market in

Australia, the findings suggest that prices of domestic fish products mostly
develop independently of each other. However, the results also show that
prices of a large proportion of domestically produced fish and fish imports
hold a long-run relationship. Hence, there is evidence that imported seafood
is considered as partial or close substitutes to the fish species caught
domestically. This finding implies that prices of imported fish affect the price
determination process of domestically produced fish at wholesale level. While
this may benefit consumers in terms of lower product prices, domestic
seafood producers likely experience a decrease in the prices that they receive
for their product, which in turn may adversely affect the profitability of their
business, confirming their concerns about the impact of imports on domestic
seafood prices.
Considering the perspective of Australian seafood consumers and domestic

producers, policy interventions such as improved product labelling require-
ments, specifically for seafood sold within the food service sector, coupled
with better promotion of domestically produced seafood and consumer
education could contribute to an increasing demand for locally produced
seafood and consumer’s willingness to pay a price premium for such products
compared to imported fish. These interventions could assist in ensuring
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profitability of domestic seafood producing industries and subsequently
economic growth in coastal regions of Australia.
A potential extension of the price cointegration analysis presented in this

study may consider conducting an ARDL bounds test for all price pairs. This
test could provide additional detail about the direction of the price
relationships for each price pair. To gain even further insight about how
increased quantities of imported fish affect domestic fish prices, a demand
analysis which assesses the cross-price flexibilities between domestic seafood
and imported seafood may be undertaken. The study highlights the
importance of access to disaggregated time series data for an analysis that
can provide information about seafood market dynamics as a basis for policy
review and possible interventions.

Data Availability Statement

Data used in this study cannot be shared with any third party due to a
confidentiality agreement between the author’s institutions and the data
owner, the Sydney Fish Market (SFM). Data requests should be addressed to
the SFM.
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Nielsen, M., Setälä, J., Laitinen, J., Saarni, K., Virtanen, J. & Honkanen, A. (2007) Market

integration of farmed trout in Germany. Marine Resource Economics, 22, 195–213. https://d
oi.org/10.1086/mre.22.2.42629552

Nielsen, M., Smit, J. & Guillen, J. (2009) Market integration of fish in Europe. Journal of
Agricultural Economics, 60, 367–385. https://doi.org/10.1111/j.1477-9552.2008.00190.x

Nielsen, M., Smit, J. & Guillen, J. (2012) Price effects of changing quantities supplied at the
integrated European fish market. Marine Resource Economics, 27, 165–180. https://doi.org/
10.5950/0738-1360-27.2.165
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