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Abstract
Although seafood is considered to be an important part of a healthy and balanced diet, many Aus-

tralians still do not consume the recommended amounts for good health. Fish is an excellent

source of protein, omega-3 fatty acids and other nutrients, and studies have shown that seafood-

rich diets can have a lower impact on the environment than diets high in other animal proteins.

Concerns about health and sustainability have led to an increased interest in understanding con-

sumers’ attitudes toward seafood. This review aims to assess the current knowledge on drivers

and barriers to seafood consumption in the Australian context. Systematic search strategies were

used to identify relevant peer-reviewed journal articles from three electronic databases (SCOPUS,

Web of Science and Science Direct) and grey literature reports from targeted government and

industry websites. Accepted studies investigated drivers and/or barriers to seafood consumption

in Australia through qualitative, quantitative, or mixed method designs. Initial searches identified

504 publications from which fourteen met the criteria for the review process. The reviewed stud-

ies revealed that influences on seafood consumption in Australia are similar to those identified in

other developed countries. The leading drivers of seafood consumption are health, taste, and con-

venience, while the main barriers are price, availability, concerns about quality, and a lack of

confidence in selecting and preparing seafood. Some possible intervention strategies targeted

toward these factors are explored in the discussion. Future research should focus on designing

and implementing specific interventions so that their effectiveness in increasing seafood consump-

tion in Australia can be assessed.
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1 | INTRODUCTION

There is growing interest in understanding consumer attitudes toward

seafood consumption due to concerns about food sustainability and

health. While there has been extensive research into understanding

barriers and drivers of seafood consumption in European countries

(Altintzoglou et al., 2010; Bredahl & Grunert, 1997; Brunsø, Verbeke,

Olsen, & Jeppesen, 2009), it is only recently that researchers have

examined these barriers in the Australian context.

Many consumers believe the Australian seafood industry to be

unsustainable (FRDC, 2013). Although there are valid concerns over

destructive fishing practices and overfishing in some global wild-

capture fisheries, Australian fisheries are among the most sustainably

managed in the world (Kearney, 2013; Pitcher, Kalikoski, Pramod, &

Short, 2009). Much of the seafood consumed in Australia is imported

(Ruello, 2011), with a growing proportion sourced from aquaculture,

which now provides almost half of all fish for human consumption

(FAO, 2014). In the context of the growing demand for food, wild-

caught and farmed seafood can be an environmentally-friendly source

of protein (Bene et al., 2015). Land use required for seafood production

is low in comparison to other animal protein (Nijdam, Rood, & West-

hoek, 2012), as is the use of fresh water, pesticides and fertilizers. Sea-

food can also have a lower carbon footprint than other animal proteins

(Nijdam et al., 2012; Scarborough et al., 2014). Tilman and Clark (2014)

determined that a pescetarian diet has the potential to reduce global

greenhouse gas emissions from food production by 45% when
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compared with the projected average global omnivorous diet for the

year 2050. This suggests that there is indeed a place for seafood as a

significant protein source and that current consumption levels can be

increased to meet recommended dietary guidelines as part of a sustain-

able and healthy diet.

Regular consumers of fish tend to have lower risks of numerous

health conditions, including cardiovascular disease, stroke and demen-

tia (Larsson & Orsini, 2011; NHMRC, 2013; Weichselbaum, Coe, But-

triss, & Stanner, 2013). These conditions present a serious health

burden in Australia which is set to increase as the population ages

(AIHW, 2014). Seafood is the best dietary source of long-chain omega-

3 polyunsaturated fatty acids which have been linked to a range of

health benefits (Deckelbaum & Torrejon, 2012; Nestel et al., 2015). To

achieve these health benefits, the Australian Dietary Guidelines

(NHMRC, 2013) recommend that adults consume about two serves of

fish (especially oily fish) per week, where a serve is 100 g cooked

weight. These figures are generally on par with recommendations given

in other developed countries (Thurstan & Roberts, 2014), although

other Australian health organizations recommend higher intakes

(Table 1).

Apparent consumption figures indicate that Australian seafood

intakes have increased slightly over the past two decades (Stephan &

Hobsbawn, 2014). This is supported by national survey data in which

24-hour dietary recalls showed that the average fish and seafood

intake of Australian adults has increased from 28.9g to 32.4g per day

between 1995 and 2011–2012 (ABS, 1999; ABS, 2014). Amongst the

19% of the adult population who ate seafood on the day prior to the

most recent survey, the median quantity eaten was 133g (ABS, 2014).

Other research data, however, suggests that a large proportion of Aus-

tralians are still not eating the recommended amounts of seafood. A

recent report by the Australian Seafood Cooperative Research Centre

(ASCRC) found that over 40% of Australians were consuming fewer

than two serves of fish per week (Lawley, 2015), and this survey was

restricted to participants who had consumed at least some seafood in

the past 6 months. Two smaller studies found that only about 20% of

participants were eating more than one serve of fish per week (FRDC,

2013; Rahmawaty, Charlton, Lyons-Wall, & Meyer, 2013), suggesting

that a considerable proportion of Australians are not meeting the cur-

rent fish intake recommendations for good health.

Research suggests that Australians are well aware of the health

benefits of seafood (Birch & Lawley, 2012; FRDC, 2005; Grieger,

Miller, & Cobiac, 2012), yet a large proportion still do not consume the

recommended amounts. There are clearly numerous other factors that

influence consumers’ decisions to purchase or consume seafood, such

as price, taste and habit. To develop successful strategies to increase

the percentage of Australians who eat two serves of fish per week

(NHMRC, 2013), we must first understand the reasons behind consum-

ers’ current attitudes toward seafood consumption. Therefore, the aim

of this review was to assemble and assess the recent published infor-

mation on the drivers and barriers to seafood consumption in Australia.

The discussion focuses on how these drivers and barriers can be uti-

lized by the seafood industry, the government, and health professionals

to help increase seafood intakes in Australia.

2 | METHODS

2.1 | Design

A narrative format was chosen for this review due to the broad nature

of the research question and the wide variability of the information

sources and study designs included. The design was based on the nar-

rative overview guidelines by Green, Johnson, and Adams, (2006), a set

of publication and reporting guidelines developed to help standardize

and increase objectivity in narrative review reporting. Some elements

of this paper were also based on the Preferred Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009).

2.2 | Search strategy

A systematic search of peer-reviewed journals and grey literature was

performed to retrieve relevant publications. Specific search terms were

used in three electronic databases: Scopus, Web of Science and Scien-

ceDirect (Table 2). To capture the current trends in consumer behavior,

searches were restricted to articles published in the past 10 years

(from 2005 to September 2015). Reference lists of selected articles

were also searched for further relevant papers. The grey literature

search was done through websites of relevant Australian government

and industry organizations including the Australian Government

Department of Agriculture and Water Resources, the Australian Bureau

of Agricultural and Resource Economics and Sciences (ABARES), the

Fisheries Research and Development Corporation (FRDC) and the

ASCRC (Table 2).

2.3 | Selection criteria

To be eligible, studies had to contain data on barriers and/or drivers of

seafood consumption in Australian residents of any age. This included

studies investigating influences on total amount of seafood consumed

or on the amount of seafood consumed relative to other protein or

food choices, but not studies focusing exclusively on consumers’ pre-

ferred attributes when making seafood purchase decisions. Studies

investigating influences on participants’ whole dietary patterns where

fish was only a small component (e.g., general healthy diets) were also

excluded.

TABLE 1 Australian seafood intake recommendations

Recommended by:
Serves /
week

Grams /
week Year

NHMRC Australian
Dietary Guidelines

Around 2 �200 2013

Australian National
Heart Foundation

2–3 300–600 2015

Food Standards Australia
and New Zealand

2–3 300–450 2011
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2.4 | Quality assessment of selected studies

The studies selected for review were critically appraised using a set of

nine criteria developed by Hawker, Payne, Kerr, Hardey, and Powell

(2002) to assess methodological rigour. Each criterion was assessed as

“very poor,” “poor,” “fair,” or “good” using a simple numeric scoring sys-

tem (see Supporting Information Table S1 for details). This quality

assessment tool was chosen for its simplicity and its suitability for the

appraisal of different study types.

3 | RESULTS

3.1 | Description of included studies

Initial searches identified 504 publications from which 46 were

selected for full-text assessment (Figure 1), including 23 peer-reviewed

journal articles and 23 government/industry reports. Fourteen papers

were ultimately selected for the review process (Table 3), including

eight journal articles (reporting seven different studies) and six govern-

ment/industry reports (reporting five different studies). The majority of

selected studies were based on cross-sectional survey data, but two

qualitative focus group studies (Mcmanus, Burns, Howat, Cooper, &

Fielder, 2007; Neale, Nolan-Clark, Probst, Batterham, & Tapsell, 2012)

and two mixed methods studies (Altintzoglou et al., 2010; Birch & Law-

ley, 2012) were also included. Barriers and drivers of seafood consump-

tion were investigated through a range of closed and open questions in

11 surveys (with a total of 15,199 respondents) and 28 focus group

discussions (with 171 participants). Three studies focused specifically

on finfish consumption (Birch & Lawley, 2012; Birch & Lawley, 2014;

Grieger et al., 2012), while others examined fish and seafood as a gen-

eral category. Sample populations varied in age (Table 3), though most

studies included participants of a wide age range (usually �18 years).

Most studies restricted their samples to the main (or joint main) gro-

cery buyer in the household (Table 3). The majority of participants in

the selected studies were females as females are more likely to be the

main grocery buyers in a household. Nearly all government/industry

reports restricted participants to those who had eaten seafood in the

past 6 months, thus their results do not account for the barriers to sea-

food consumption in noneaters of seafood.

3.2 | Quality assessment

The appraisal criteria of Hawker et al. (2002) yielded an average and

median total score of 29.5/36 (“fair”) for the included studies (where

95 “very poor” and 365 “good”) (Supporting Information Table S1).

Ultimately no studies were rejected solely on the basis of quality,

though assessments of individual studies revealed that several aspects

in study design or reporting were of less than optimum quality. Only

two of nine studies (Grieger et al., 2012; McManus et al., 2012)

reported survey response rates and justified the sample sizes used.

However, most other survey-based studies used large sample sizes of

>1,000 people (Table 3). Some authors raised the concern of a bias

toward respondents with a high interest in or greater knowledge of

seafood consumption due to the participant selection process, so there

is some question over representativeness of study populations. A num-

ber of selected studies failed to report on ethics approval (Supporting

Information Table S1). The three reviewed qualitative and mixed meth-

ods studies were of reasonable quality, but some noteworthy concerns

were a lack of consideration of researcher reflexivity and researcher

bias, as well as a low level of generalizability due to small sample sizes

and the exploratory nature of the studies.

3.3 | Drivers and barriers of seafood consumption

The selected studies identified some major influences on seafood con-

sumption in Australia, as outlined below. Most of these have both

TABLE 2 Specific search terms used in literature searches

Electronic databases Search field Search terms used

Scopus Abstract, title, keywords (fish OR seafood) AND (Australia*) AND
(consum* OR intake OR purchas* OR buy) AND
(barrier* OR driver* OR cost OR prefer* OR
choice OR behavio* OR attitude*)

Science Direct Abstract, title, keywords

Web of Science Topic

Government and industry organization websites Search strategy and search terms used

Australian Government Department of Agriculture and
Water Resources

Fisheries> search
(fish OR seafood) AND (consumption OR
consumer)

Australian Bureau of Agricultural and Resource
Economics and Sciences

Publications> Publications by topic> Fisheries
and aquaculture> browse

Fisheries Research and Development Corporation Research>Market Research> browse
Research> Final Reports> search
(consumption OR consumer)

Australian Seafood Cooperative Research Centre Search
(consumption OR consumer)
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positive and negative aspects and can thus function as both drivers

and barriers.

3.3.1 | Health

Perceived health benefits of fish and seafood are widely reported moti-

vators of seafood consumption in Australia (FRDC, 2005; Neale et al.,

2012; Rahmawaty et al., 2013). Consumers appear to value both the

direct personal benefit and the benefit to other family members. Grey

literature has consistently shown health to be the top or second most

commonly cited reason for increasing fish consumption (Danenberg &

Mueller, 2011; Danenberg & Remaud, 2010; FRDC, 2005; Lawley,

2015; Livaditis & Danenberg, 2011). The recent ASCRC “Seafood

omnibus” survey included an open question about reasons for eating

more seafood, and while “health” was the second most common

response after “taste,” a number of respondents also expressed feeling

a moral obligation to eat seafood with responses like “I know I should”

or “good for my family” (Lawley, 2015). The flipside to this positive

view of seafood and health is the fear that seafood may pose a health

risk due to food-borne contaminants like mercury. Although respond-

ents in some of the reviewed studies expressed concern about contam-

inants in fish, very few selected health concerns or pollutants when

asked about barriers to consumption (FRDC, 2005; Livaditis & Danen-

berg, 2011). The one exception where safety concerns were perceived

as an important barrier to consumption was in a cross-sectional survey

administered to parents of 9–13 year old children (Rahmawaty et al.,

2013).

3.3.2 | Cost

Australian consumers perceive the price of seafood to be a substantial

barrier to consumption (Birch & Lawley, 2012; Birch, Lawley, & Ham-

blin, 2012; Danenberg & Mueller, 2011; Danenberg & Remaud, 2010;

FRDC, 2005; Lawley, 2015; Livaditis & Danenberg, 2011; McManus

et al., 2007), particularly where fresh seafood is concerned (Birch et al.,

2012; Grieger et al., 2012; Rahmawaty et al., 2013). In the reviewed

grey literature, price was by far the most frequently cited reason (62–

68%) for a lower seafood intake by consumers reporting a decrease in

seafood consumption (Danenberg & Mueller, 2011; Danenberg &

Remaud, 2010; Livaditis & Danenberg, 2011). The ASCRC’s “Eat more

fish” survey found that 45% of respondents had not eaten fish in the

past month because it was “too expensive” (Livaditis & Danenberg,

2011). In the same survey a far smaller percentage of respondents

named expense as a reason for consuming no pork (17%), chicken

(20%), beef (27%), or lamb (36%), indicating that seafood is perceived

as a more expensive choice than other animal proteins. Conversely,

cheaper seafood prices are seen as an enabler of consumption (Danen-

berg & Mueller, 2011; Lawley, 2015; Livaditis & Danenberg, 2011;

McManus et al., 2007; McManus et al., 2012), and individuals who

reported consuming more seafood now than before often cited good

prices as a reason (though price was cited as a barrier more often).

FIGURE 1 PRISMA flowchart of publication searching and selection process (Moher et al., 2009)

4 |
bs_bs_banner

CHRISTENSON ET AL.



T
A
B
L
E
3

D
es
cr
ip
ti
o
n
o
f
st
ud

ie
s
se
le
ct
ed

fo
r
re
vi
ew

.
R
ef
er
en

ce
s
in

bo
ld

te
xt

ar
e
pe

er
-r
ev

ie
w
ed

jo
ur
na

l
ar
ti
cl
es

w
hi
le

o
th
er
s
ar
e
gr
ey

lit
er
at
ur
e
re
po

rt
s.

R
ef
er
en

ce
Fo

cu
s

R
es
ea

rc
h
de

si
gn

Sa
m
pl
e
po

pu
la
ti
o
n

(A
ge

in
ye

ar
s)

Sa
m
pl
e

si
ze

D
at
a

an
al
ys
is

R
es
ul
ts

(B
ir
ch

&
La

w
le
y,

2
0
1
2
)

B
ar
ri
er
s
to

pu
r-

ch
as
e
ac
ro
ss

fi
nfi

sh
co

ns
um

pt
io
n

se
gm

en
ts

C
ro
ss
-s
ec
ti
o
na

l,
w
eb

-b
as
ed

su
rv
ey

(J
un

e
2
0
1
0
)

M
ai
n
gr
o
ce
ry

sh
o
pp

er
o
f
ho

us
eh

o
ld
,
in
-

cl
ud

in
g
re
gu

la
r,

lig
ht

o
r
ve

ry
lig
ht

fi
sh

co
ns
um

er
s

(1
8
–5

5
an

d
o
ld
er
)

8
9
9

F
ac
to
r

an
al
ys
is
;

A
N
O
V
A

Li
gh

te
r
fi
sh

co
n
su
m
er
s
m
o
re

lik
el
y
th
an

re
gu

la
r
co

n
su
m
er
s
to

p
er
ce
iv
e

�
fu
nc

ti
o
na

l
ri
sk

as
so
ci
at
ed

w
it
h
b
ei
n
g
le
ss

in
fo
rm

ed
ab

o
u
t
an

d
le
ss

fa
m
ili
ar

w
it
h
fi
sh
,e

xp
er
ie
n
ci
n
g
m
o
re

d
iffi

cu
lt
ie
s
w
it
h
se
le
ct
in
g
fi
sh
,

re
co

gn
iz
in
g
if
fi
sh

is
fr
es
h
an

d
p
re
p
ar
in
g
an

d
se
rv
in
g
fi
sh

�
so
ci
al

ri
sk

d
u
e
to

o
th
er

h
o
u
se
h
o
ld

m
em

b
er
s
d
is
lik
in
g
fi
sh

�
ps
yc
ho

lo
gi
ca
l
ri
sk

as
so
ci
at
ed

w
it
h
u
n
p
le
as
an

t
ex

p
er
ie
n
ce
s
o
r
se
n
so
ry

qu
al
it
ie
s

N
o
di
ff
er
en

ce
b
et
w
ee

n
co

n
su
m
p
ti
o
n
se
gm

en
ts

p
er
ce
iv
ed

in

�
F
in
an

ci
al

ri
sk

(fi
sh

n
o
t
co

n
si
d
er
ed

an
ex

p
en

si
ve

m
ea

l
o
p
ti
o
n
b
y
4
8
%
)

�
P
hy

si
ca
l
ri
sk

(c
o
n
ta
m
in
at
io
n
,
sp
o
ila
ge

,
et
c.
)

(B
ir
ch

&
La

w
le
y,

2
0
1
4
)

T
he

in
fl
ue

nc
e
o
f

ha
bi
t
o
n
se
a-

fo
o
d
co

ns
um

p-
ti
o
n
ac
ro
ss

co
ns
um

pt
io
n

se
gm

en
ts

C
ro
ss
-s
ec
ti
o
na

l,
w
eb

-b
as
ed

su
rv
ey

(J
un

e
2
0
1
0
)

M
ai
n
gr
o
ce
ry

sh
o
pp

er
o
f
ho

us
eh

o
ld
,
in
-

cl
ud

in
g
re
gu

la
r,

lig
ht

o
r
ve

ry
lig
ht

fi
sh

co
ns
um

er
s

(s
am

e
st
ud

y
sa
m
pl
e

as
ab

o
ve

)
(1
8
–5

5
an

d
o
ld
er
)

8
9
9

F
ac
to
r

an
al
ys
is
;

A
N
O
V
A

R
eg

ul
ar

fi
sh

co
n
su
m
er
s
w
er
e
m
o
re

lik
el
y
th
an

lig
h
te
r
fi
sh

co
n
su
m
er
s
to

�
H
av
e
a
p
o
si
ti
ve

at
ti
tu
d
e
to
w
ar
d
fi
sh

�
B
e
fa
m
ili
ar

w
it
h
fi
sh

(p
re
p
ar
at
io
n
,
in
fo
rm

at
io
n
)

�
B
e
in

th
e
h
ab

it
o
f
co

n
su
m
in
g
se
af
o
o
d
(in

cl
u
d
e
o
n
sh
o
p
p
in
g
lis
t,
d
o

w
it
ho

ut
h
av
in
g
to

co
n
sc
io
u
sl
y
re
m
em

b
er
,
se
rv
e
fo
r
ev

er
yd

ay
m
ea

ls
)

N
o
di
ff
er
en

ce
b
et
w
ee

n
co

n
su
m
p
ti
o
n
se
gm

en
ts

fo
u
n
d
in

p
as
t
h
ab

it
(e
at
-

in
g
fi
sh

o
n
ar
e
re
gu

la
r
b
as
is

as
a
ch

ild
),
b
u
t
p
as
t
h
ab

it
w
as

co
rr
el
at
ed

w
it
h
se
af
o
o
d
fa
m
ili
ar
it
y
an

d
b
ei
n
g
in

th
e
h
ab

it
o
f
co

n
su
m
in
g
se
af
o
o
d
in

ad
ul
th
o
o
d.

P
at
te
rn
s
o
f
ch

ild
h
o
o
d
co

n
su
m
p
ti
o
n
o
cc
as
io
n
s
w
er
e
as
so
ci
-

at
ed

w
it
h
ad

u
lt
co

n
su
m
p
ti
o
n
o
cc
as
io
n
s.

(B
ir
ch

et
al
.,

2
0
1
2

D
ri
ve

rs
an

d
ba

r-
ri
er
s
to

se
af
o
o
d

co
ns
um

pt
io
n
in

A
us
tr
al
ia

M
ix
ed

m
et
ho

ds
:

cr
o
ss
-s
ec
ti
o
na

l
w
eb

-b
as
ed

su
rv
ey

,f
o
cu

s
gr
o
up

s

H
o
us
eh

o
ld

m
em

be
rs

re
sp
o
ns
ib
le

fo
r

fo
o
d
pu

rc
ha

si
ng

(f
o
cu

s
gr
o
up

s)
;
re
g-

ul
ar

an
d
lig
ht

fi
sh

pu
rc
ha

se
rs

(s
ur
ve

y)
(1
8
–5

5
an

d
o
ld
er
)

1
,8
1
5

(s
ur
ve

y)
;

6
0

(1
0
fo
-

cu
s

gr
o
up

s)

D
es
cr
ip
ti
ve

st
at
is
ti
cs
;

qu
al
it
at
iv
e

an
al
ys
is

M
ai
n
dr
iv
er
s:

h
ea

lt
h
,
ta
st
e,

co
n
ve

n
ie
n
ce
,
a
d
es
ir
e
fo
r
d
ie
t
va
ri
et
y.

M
ai
n
ba

rr
ie
rs
:
p
ri
ce
,
co

n
ce
rn
s
re
ga
rd
in
g
o
ri
gi
n
,
co

n
ce
rn
s
ab

o
u
t
fr
es
h
-

ne
ss
,
di
ffi
cu

lt
y
in

ev
al
u
at
in
g
se
af
o
o
d
q
u
al
it
y,

n
o
t
lik
in
g
th
e
ta
st
e
o
r
te
x-

tu
re

o
f
fi
sh
.

M
ai
n
dr
iv
er
s
o
f
p
re
p
ac
ka
ge

d
fr
es
h
ch

ill
ed

se
af
o
o
d
p
ro
d
u
ct
s:

co
n
ve

n
-

ie
nc

e
an

d
ea

se
o
f
p
re
p
ar
at
io
n

M
ai
n
ba

rr
ie
rs

o
f
p
re
p
ac
ka
ge

d
fr
es
h
ch

ill
ed

se
af
o
o
d
:
p
ri
ce

an
d
co

n
ce
rn
s

ab
o
ut

o
ri
gi
n
an

d
fr
es
h
n
es
s.

(G
ri
eg

er
et

al
.,

2
0
1
2
)

K
no

w
le
dg

e,
in
fo
r-

m
at
io
n
so
ur
ce
s,

ba
rr
ie
rs

an
d

dr
iv
er
s
o
f
fi
n-

fi
sh

co
ns
um

p-
ti
o
n
in

o
ld
er

A
us
tr
al
ia
ns

C
ro
ss
-s
ec
ti
o
na

l,
w
eb

-b
as
ed

su
rv
ey

(N
o
v–

D
ec

2
0
1
0
)

O
ld
er

ad
ul
ts

w
it
h

va
ry
in
g
le
ve

ls
o
f

fi
sh

co
ns
um

pt
io
n

(�
5
1
)

8
5
4

M
ul
ti
pl
e

re
gr
es
si
o
n

an
al
ys
is

M
o
st

fr
eq

ue
n
tl
y
re
p
o
rt
ed

b
ar
ri
er
s
to

fr
es
h
fi
nfi

sh
co

n
su
m
p
ti
o
n
:

�
T
o
o
ex

pe
n
si
ve

(3
7
%
)

�
N
o
pa

rt
ic
u
la
r
b
ar
ri
er

(2
0
%
)

�
P
o
o
r
av
ai
la
b
ili
ty

(1
6
%
)

M
o
st

fr
eq

ue
n
tl
y
re
p
o
rt
ed

b
ar
ri
er
s
to

ca
n
n
ed

fi
sh

co
n
su
m
p
ti
o
n
:

�
N
o
pa

rt
ic
u
la
r
b
ar
ri
er

(3
9
%
)

�
T
o
o
ex

pe
n
si
ve

(1
5
%
)

C
o
ns
um

er
s
w
er
e
m
o
re

lik
el
y
to

ea
t
at

le
as
t
2
se
rv
es

fr
es
h
fi
nfi

sh
p
er

w
ee

k
if
th
ey

�
W

er
e
ex

p
o
se
d
to

m
u
lt
ip
le

so
u
rc
es

o
f
in
fo
rm

at
io
n

�
C
o
ul
d
co

rr
ec
tl
y
id
en

ti
fy

cu
rr
en

t
re
co

m
m
en

d
at
io
n
s
fo
r
fi
sh

co
ns
um

p
ti
o
n

�
B
el
ie
ve

d
th
at

fi
sh

im
p
ro
ve

s
ge

n
er
al

h
ea

lt
h

�
R
ep

o
rt
ed

fe
w
er

b
ar
ri
er
s
to
w
ar
d
ca
n
n
ed

fi
sh

co
n
su
m
p
ti
o
n

(c
on

ti
nu

es
)

CHRISTENSON ET AL.
bs_bs_banner

| 5



T
A
B
L
E
3

(c
o
nt
in
ue

d)

R
ef
er
en

ce
Fo

cu
s

R
es
ea

rc
h
de

si
gn

Sa
m
pl
e
po

pu
la
ti
o
n

(A
ge

in
ye

ar
s)

Sa
m
pl
e

si
ze

D
at
a

an
al
ys
is

R
es
ul
ts

(M
cM

an
us

et
al
.,

2
0
0
7
)

P
er
ce
pt
io
ns
,
dr
i-

ve
rs

an
d
ba

r-
ri
er
s
o
f
se
af
o
o
d

co
ns
um

pt
io
n
in

yo
un

g
ch

ild
re
n

Q
ua

lit
at
iv
e,

fo
cu

s
gr
o
up

s
M
o
th
er
s
o
f
4
–6

ye
ar

o
ld

ch
ild

re
n
(2
3
–

4
5
)

3
8 (7

fo
cu

s
gr
o
up

s)

T
he

m
at
ic

an
al
ys
is
o
f

tr
an

sc
ri
-

be
d

di
sc
us
-

si
o
ns

Si
gn

ifi
ca
nt

d
et
er
m
in
an

ts
o
f
w
h
et
h
er

se
af
o
o
d
fe
at
u
re
s
re
gu

la
rl
y
o
n
th
e

ho
us
eh

o
ld

m
en

u
w
er
e

�
P
er
ce
iv
ed

co
st

�
F
re
sh
ne

ss
�

A
va
ila
bi
lit
y/
ac
ce
ss
ib
ili
ty

�
Le

ve
l
o
f
co

n
fi
d
en

ce
in

p
re
p
ar
in
g
se
af
o
o
d

�
W

he
th
er

fa
m
ily

m
em

b
er
s
lik
e
se
af
o
o
d
(p
ar
ti
cu

la
rl
y
h
u
sb
an

d
o
r

pa
rt
ne

r)

(M
cM

an
us

et
al
.,

2
0
1
2
)

A
tt
it
ud

es
to
w
ar
d

se
af
o
o
d
an

d
pa

tt
er
ns

o
f

co
ns
um

pt
io
n
in

a
co

as
ta
l
to
w
n

C
ro
ss
-s
ec
ti
o
na

l,
m
ai
l-
ba

se
d

su
rv
ey

(F
eb

2
0
1
1
)

H
o
us
eh

o
ld

m
em

be
rs

re
sp
o
ns
ib
le

fo
r

fo
o
d
pu

rc
ha

si
ng

an
d/
o
r
co

o
ki
ng

(1
8
–7

5
an

d
o
ld
er
)

3
0
0

D
es
cr
ip
ti
ve

st
at
is
ti
cs

C
o
ns
um

er
s
ge

n
er
al
ly

ch
ec
ke

d
la
b
el
s
w
h
en

m
ak
in
g
p
u
rc
h
as
in
g
d
ec
is
io
n
s,

so
ug

ht
m
o
re

ac
cu

ra
te

la
b
el
in
g,

w
er
e
co

nfi
d
en

t
in

p
re
p
ar
in
g
se
af
o
o
d
an

d
w
o
ul
d
pu

rc
h
as
e
m
o
re

se
af
o
o
d
if
it
w
er
e
m
o
re

re
ad

ily
av
ai
la
b
le

an
d

lo
ca
lly

so
ur
ce
d
.
M
ai
n
en

ab
le
rs

to
w
ar
d
in
cr
ea

se
d
se
af
o
o
d
co

n
su
m
p
ti
o
n

(o
pe

n
en

de
d
q
u
es
ti
o
n
):

�
C
he

ap
er

p
ri
ce
s
(4
2
%
)

�
M
o
re

lo
ca
l
p
ro
d
u
ce

(1
5
%
)

�
Q
ui
ck
-a
n
d
-e
as
y
re
ci
p
es

at
p
o
in
t
o
f
p
u
rc
h
as
e
(1
1
%
)

M
ai
n
pe

rc
ei
ve

d
in
fo
rm

at
io
n
-r
el
at
ed

d
ri
ve

rs
o
f
se
af
o
o
d
co

n
su
m
p
ti
o
n
:

�
H
ea

lt
hy

,
ea

sy
lo
w
-c
o
st

re
ci
p
es

(6
7
%
)

�
In
fo
rm

at
io
n
o
n
p
ri
ce

p
er

se
rv
in
g
(6
3
%
)

�
Sp

ec
ifi
c
h
ea

lt
h
b
en

efi
ts

o
f
va
ri
o
u
s
ty
p
es

o
f
se
af
o
o
d
(5
9
%
)

�
H
o
w

to
av
o
id

p
o
te
n
ti
al

ri
sk

(5
8
%
)

(N
ea

le
et

al
.,

2
0
1
2
)

C
o
m
pa

ri
ng

at
ti
-

tu
de

s
to

fi
sh

co
ns
um

pt
io
n

be
tw

ee
n
cl
in
i-

ca
l
w
ei
gh

t-
lo
ss

tr
ia
l
pa

rt
ic
i-

pa
nt
s
an

d
no

n-
tr
ia
l
in
di
vi
du

al
s

Q
ua

lit
at
iv
e,

fo
cu

s
gr
o
up

s
(N

o
v
2
0
0
9
)

P
ar
ti
ci
pa

nt
s
o
f
a

w
ei
gh

t
lo
ss

tr
ia
l

an
d
no

nt
ri
al

pa
rt
i-

ci
pa

nt
s
fr
o
m

th
e

sa
m
e
st
ud

y
po

pu
-

la
ti
o
n
(3
0
– 5

0
an

d
o
ld
er
)

2
9 (6

fo
cu

s
gr
o
up

s)

T
he

m
at
ic

an
al
ys
is
o
f

co
de

d
tr
an

sc
ri
-

be
d

da
ta

T
he

m
ai
n
fa
ct
o
rs

th
at

in
fl
u
en

ce
d
fi
sh

co
n
su
m
p
ti
o
n
w
er
e

�
H
ea

lt
h
im

p
ac
t

�
C
o
st

�
P
hy

si
ca
l
an

d
se
n
so
ry

ch
ar
ac
te
ri
st
ic
s

�
F
o
o
d
pr
ef
er
en

ce
s
o
f
fa
m
ily

m
em

b
er
s

�
T
he

ro
le

o
f
se
af
o
o
d
in

cu
is
in
e

T
he

m
es

w
er
e
si
m
ila
r
b
et
w
ee

n
tr
ia
l
an

d
n
o
n
tr
ia
l
p
ar
ti
ci
p
an

ts
,
b
u
t
a

hi
gh

er
pe

rc
ei
ve

d
im

p
o
rt
an

ce
o
f
ed

u
ca
ti
o
n
an

d
kn

o
w
le
d
ge

in
tr
ia
l
p
ar
ti
ci
-

pa
nt
s
su
gg

es
te
d
th
at

d
ie
ta
ry

in
te
rv
en

ti
o
n
m
ay

h
av
e
in
fl
u
en

ce
d
p
er
ce
p
-

ti
o
ns

o
f
tr
ia
l
p
ar
ti
ci
p
an

ts
.
C
o
st

w
as

co
n
si
d
er
ed

a
su
b
st
an

ti
al

b
ar
ri
er

in
bo

th
gr
o
up

s.

(R
ah

m
aw

at
y

et
al
.,

2
0
1
3
)

F
ac
to
rs

th
at

in
fl
u-

en
ce

co
ns
um

p-
ti
o
n
o
f
fi
sh

an
d

o
m
eg

a
3
-

en
ri
ch

ed
fo
o
ds

am
o
ng

fa
m
ili
es

w
it
h
yo

un
g

ch
ild

re
n

C
ro
ss
-s
ec
ti
o
na

l,
w
eb

an
d
pa

pe
r-

ba
se
d
su
rv
ey

(J
un

–S
ep

t
2
0
1
1
)

P
ar
en

ts
o
f
ch

ild
re
n

ag
ed

9
–1

3
in

re
-

gi
o
na

l
N
SW

,
di
-

vi
de

d
in
to

fr
eq

ue
nt
,

o
cc
as
io
na

l
an

d
no

n
fi
sh

ea
te
rs

(<
5
5
)

2
6
2

D
es
cr
ip
ti
ve

st
at
is
ti
cs

P
ri
m
ar
y
m
o
ti
va
to
rs

fo
r
fi
sh
/o

m
eg

a-
3
so
u
rc
e
co

n
su
m
p
ti
o
n
w
er
e

�
P
er
ce
iv
ed

h
ea

lt
h
b
en

efi
ts

�
In
fl
ue

nc
e
o
f
m
ed

ia
an

d
h
ea

lt
h
p
ro
fe
ss
io
n
al
s
in

h
ea

lt
h
p
ro
m
o
ti
o
n

�
T
as
te

(a
m
o
n
g
fi
sh

co
n
su
m
er
s)

�
P
re
fe
re
nc

es
o
f
fa
m
ily

m
em

b
er
s
(a
ls
o
a
n
eg

at
iv
e
in
fl
u
en

ce
in

no
nc

o
ns
u
m
er
s)

P
ri
m
ar
y
ba

rr
ie
rs

w
er
e

�
U
np

le
as
an

t
p
h
ys
ic
al

p
ro
p
er
ti
es

�
C
o
nc

er
n
ab

o
u
t
p
o
llu

ta
n
ts

�
D
iffi

cu
lt
ie
s
in

p
re
p
ar
in
g
se
af
o
o
d

�
P
ri
ce

(f
re
sh

n
o
t
ca
n
n
ed

fi
sh
)

(c
on

ti
nu

es
)

6 |
bs_bs_banner

CHRISTENSON ET AL.



T
A
B
L
E
3

(c
o
nt
in
ue

d)

R
ef
er
en

ce
Fo

cu
s

R
es
ea

rc
h
de

si
gn

Sa
m
pl
e
po

pu
la
ti
o
n

(A
ge

in
ye

ar
s)

Sa
m
pl
e

si
ze

D
at
a

an
al
ys
is

R
es
ul
ts

(F
R
D
C
,

2
0
0
5
)

F
R
D
C

T
he

re
ta
il
sa
le

an
d
co

ns
um

pt
io
n

o
f
se
af
o
o
d
in

M
el
bo

ur
ne

M
ix
ed

m
et
ho

ds
:

T
w
o
su
rv
ey

s:
1
.

In
-h
o
m
e
co

n-
su
m
pt
io
n
(f
ac
e-

to
-f
ac
e
in
te
r-

vi
ew

);
2
.O

ut
-o
f-

ho
m
e
co

ns
um

p-
ti
o
n
(s
el
f-

co
m
pl
et
io
n)

1
.H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

2
.H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

an
d
no

n-
gr
o
ce
ry

pu
rc
ha

se
rs

(�
1
5
)

1
,2
4
8

to
ta
l

1
.
1
,0
0
5

2
.
1
,2
4
8

D
es
cr
ip
ti
ve

st
at
is
ti
cs

C
o
ns
um

er
s
p
re
fe
rr
ed

fa
m
ili
ar

ty
p
es

o
f
se
af
o
o
d
,p

re
fe
rr
ed

A
u
st
ra
lia
n
o
ve

r
im

po
rt
ed

p
ro
d
u
ct
s,
d
o
u
b
te
d
th
e
q
u
al
it
y
o
f
fr
o
ze
n
se
af
o
o
d
an

d
w
er
e

un
su
re

ho
w

to
te
ll
if
it
h
as

b
ee

n
fr
o
ze
n
.S

ea
fo
o
d
w
as

n
o
t
re
ga
rd
ed

as
an

ev
er
yd

ay
m
ea

l,
b
u
t
m
o
re

o
ft
en

as
an

en
te
rt
ai
n
in
g
en

tr
� ee

.
P
eo

p
le

at
e

se
af
o
o
d
fo
r
th
ei
r
h
ea

lt
h
,t
o
ad

d
va
ri
et
y
to

th
e
d
ie
t
an

d
b
ec
au

se
th
ey

lik
e

th
e
ta
st
e.

P
eo

p
le

w
er
e
co

n
ce
rn
ed

ab
o
u
t
th
e
im

p
ac
t
o
f
p
o
llu

ti
o
n
.
M
ai
n

pe
rc
ei
ve

d
b
ar
ri
er
s
to

co
n
su
m
p
ti
o
n
w
er
e

�
P
ri
ce

(3
4
%

ag
re
em

en
t
vs
.
4
5
%

d
is
ag
re
em

en
t)

�
La
ck

o
f
co

nfi
d
en

ce
b
u
yi
n
g/
p
re
p
ar
in
g
se
af
o
o
d
(4
1
%
ag
re
em

en
t)

F
o
cu

s
gr
o
up

s
(A
ug

2
0
0
4
–M

ay
2
0
0
5
)

H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs
/f
o
o
d

pr
ep

ar
er
s
w
ho

pr
e-

pa
re
d
fo
o
d
at

ho
m
e

at
le
as
t
4
ti
m
es
/

w
ee

k
an

d
at

le
as
t

o
cc
as
io
na

lly
bo

ug
ht

fi
sh

o
r
se
a-

fo
o
d
(1
8
–4

4
an

d
>
4
4
)

4
4 (5

fo
cu

s
gr
o
up

s)

Q
ua

lit
at
iv
e

an
al
ys
is

–
de

ta
ils

no
t

gi
ve

n

H
ea

lt
h
w
as

th
e
to
p
re
as
o
n
fo
r
in
cr
ea

si
n
g
fi
sh

co
n
su
m
p
ti
o
n
,
w
h
ile

p
ri
ce

w
as

th
e
to
p
re
as
o
n
fo
r
re
d
u
ci
n
g
it
.
M
ai
n
p
er
ce
iv
ed

d
ri
ve

rs
o
f
fi
sh

co
n
-

su
m
pt
io
n
w
er
e

�
H
ea

lt
h
be

n
efi

ts
�

A
dd

in
g
va
ri
et
y
fr
o
m

m
ea

t
an

d
ch

ic
ke

n
�

Q
ui
ck

an
d
ea

sy
to

co
o
k
in

d
is
cu

ss
io
n
s
o
f
d
ri
ve

rs
,
ye

t
d
iffi

cu
lt
to

p
re
-

pa
re

an
d
co

o
k
in

d
is
cu

ss
io
n
s
o
f
b
ar
ri
er
s

M
ai
n
pe

rc
ei
ve

d
b
ar
ri
er
s
w
er
e

�
A
la
ck

o
f
co

nfi
d
en

ce
in

b
u
yi
n
g,

co
o
ki
n
g
an

d
se
rv
in
g
fi
sh

an
d
se
af
o
o
d

–s
uc

ce
ss

se
en

as
u
n
p
re
d
ic
ta
b
le

�
A
lim

it
ed

av
ai
la
b
ili
ty

o
f
go

o
d
o
u
tl
et
s

�
T
he

lim
it
ed

st
o
ra
ge

ca
p
ac
it
y
o
f
se
af
o
o
d

C
o
ns
um

er
s
d
id

n
o
t
sh
o
w

gr
ea

t
co

n
ce
rn

o
ve

r
m
er
cu

ry
o
r
w
at
er

p
o
llu

ti
o
n
.

C
o
ns
um

er
s
sa
id

th
ey

w
o
u
ld

b
e
en

co
u
ra
ge

d
to

ea
t
m
o
re

fi
sh

b
y

�
E
du

ca
ti
o
n
o
n
h
o
w

to
co

o
k
it

�
P
ro
vi
si
o
n
w
it
h
si
m
p
le

m
ea

l
id
ea

s
�

A
co

ns
um

er
ca
m
p
ai
gn

to
im

p
ro
ve

th
e
im

ag
e
o
f
fi
sh

(L
iv
ad

it
is

&
D
an

en
-

be
rg
,

2
0
1
1
)

A
SC

R
C

Si
m
pl
o
t
“E
at

m
o
re

fi
sh
”
o
nl
in
e

su
rv
ey

E
xp

lo
ri
ng

se
af
o
o
d

co
ns
um

pt
io
n
in

re
la
ti
o
n
to

o
th
er

co
m
pe

ti
to
r

pr
o
te
in
s

C
ro
ss
-s
ec
ti
o
na

l,
w
eb

-b
as
ed

su
rv
ey

(F
eb

2
0
1
1
)

H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

w
ho

ha
d
ea

te
n
se
af
o
o
d

in
th
e
pa

st
6

m
o
nt
hs

(�
1
8
)

1
,0
1
1

D
es
cr
ip
ti
ve

st
at
is
ti
cs

T
o
p
re
as
o
ns

fo
r
n
o
t
ea

ti
n
g
se
af
o
o
d
in

th
e
p
as
t
m
o
n
th

w
er
e

�
E
xp

en
se

(4
5
%
)

�
P
o
o
r
av
ai
la
b
ili
ty

o
f
q
u
al
it
y
se
af
o
o
d
(2
8
%
)

�
D
is
lik
e
fo
r
p
re
p
ar
in
g/
co

o
ki
n
g
it
(1
6
%
)

�
D
o
no

t
lik
e
se
af
o
o
d
(1
4
%
)

R
ea

so
ns

fo
r
ea

ti
n
g
m
o
re

se
af
o
o
d
th
an

a
ye

ar
ag
o
(3
1
%

re
sp
o
n
d
en

ts
)

w
er
e

�
Li
ki
ng

th
e
ta
st
e
(5
0
%
)

�
P
er
so
na

l
h
ea

lt
h
re
as
o
n
s
(4
8
%
)

�
G
o
o
d
pr
ic
es

(3
5
%
)

�
W

an
t
a
ch

an
ge

fr
o
m

m
ea

t
(3
4
%
)

�
E
as
y
to

p
re
p
ar
e
(3
4
%
)

T
o
p
re
as
o
ns

fo
r
ea

ti
n
g
le
ss

se
af
o
o
d
th
an

a
ye

ar
ag
o
(1
7
%

re
sp
o
n
d
en

ts
)

w
er
e

�
E
xp

en
se

(6
8
%
)

�
Le

ss
lo
ca
l
A
u
st
ra
lia
n
se
af
o
o
d
av
ai
la
b
le

(2
3
%
)

�
E
at
in
g
o
u
t
le
ss

(1
6
%
)

(c
on

ti
nu

es
)

CHRISTENSON ET AL.
bs_bs_banner

| 7



T
A
B
L
E
3

(c
o
nt
in
ue

d)

R
ef
er
en

ce
Fo

cu
s

R
es
ea

rc
h
de

si
gn

Sa
m
pl
e
po

pu
la
ti
o
n

(A
ge

in
ye

ar
s)

Sa
m
pl
e

si
ze

D
at
a

an
al
ys
is

R
es
ul
ts

(D
an

en
be

rg
& R
em

au
d,

2
0
1
0
)

(D
an

en
-

be
rg

et
al
.,

2
0
1
2
)

A
SC

R
C

O
m
ni
bu

s
co

n-
su
m
er

re
se
ar
ch

fi
nd

in
gs

(w
av
e
1
)

Se
af
o
o
d
in
ta
ke

an
d
co

ns
um

er
ac
ce
pt
an

ce
o
f

in
no

va
ti
o
n
in

th
e

se
af
o
o
d
in
du

st
ry

C
ro
ss
-s
ec
ti
o
na

l
na

ti
o
na

l
w
eb

-
ba

se
d
su
rv
ey

s
(N

o
v–

D
ec

2
0
0
9
)

H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

w
ho

ha
d
ea

te
n
se
af
o
o
d

in
th
e
pa

st
6

m
o
nt
hs

(1
8
–7

0
)

2
,6
4
3

D
es
cr
ip
ti
ve

st
at
is
ti
cs

2
5
%

o
f
pe

o
p
le

cl
ai
m
ed

to
b
e
ea

ti
n
g
m
o
re

se
af
o
o
d
th
an

1
2
m
o
n
th
s
ag
o

be
ca
us
e
o
f

�
H
ea

lt
h
(5
4
%
)

�
Li
ki
ng

th
e
ta
st
e
(5
2
%
)

�
E
as
y
pr
ep

ar
at
io
n
(4
0
%
)

�
W

an
ti
n
g
a
ch

an
ge

fr
o
m

m
ea

t
(4
0
%
)

�
H
av
in
g
a
fr
es
h
fi
sh

sh
o
p
n
ea

rb
y
(2
9
%
)

1
5
%

o
f
pe

o
p
le

cl
ai
m
ed

to
b
e
ea

ti
n
g
le
ss

se
af
o
o
d
th
an

1
2
m
o
n
th
s
ag
o

be
ca
us
e

�
It
w
as

to
o
ex

p
en

si
ve

(6
3
%
)

�
T
he

y
w
er
e
ea

ti
n
g
o
u
t
le
ss

(2
3
%
)

�
T
he

y
ha

ve
n
o
t
b
ee

n
fi
sh
in
g
o
r
ca
u
gh

t/
b
ee

n
gi
ve

n
se
af
o
o
d
(2
2
%
)

�
Le

ss
A
u
st
ra
lia
n
o
r
lo
ca
l
se
af
o
o
d
is
av
ai
la
b
le

(2
1
%
)

�
It
is
no

t
av
ai
la
b
le

n
ea

rb
y
o
r
w
h
er
e
th
ey

sh
o
p
(1
6
%
)

(D
an

en
be

rg
an

d
M
ue

l-
le
r,

2
0
1
1
)

(D
an

en
be

rg
et

al
.,
2
0
1
2
)

A
SC

R
C

O
m
ni
bu

s
co

n-
su
m
er

re
se
ar
ch

fi
nd

in
gs

w
av
e
2

Se
af
o
o
d
in
ta
ke

an
d
co

ns
um

er
ac
ce
pt
an

ce
o
f

in
no

va
ti
o
n
in

th
e

se
af
o
o
d
in
du

st
ry

C
ro
ss
-s
ec
ti
o
na

l
na

ti
o
na

l
w
eb

-
ba

se
d
su
rv
ey

s
(D

ec
2
0
1
0
–J
an

2
0
1
1
)

H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

w
ho

ha
d
ea

te
n
se
af
o
o
d

in
th
e
pa

st
6

m
o
nt
hs

(1
8
–7

0
)

3
,6
2
9

D
es
cr
ip
ti
ve

st
at
is
ti
cs

2
4
%

o
f
pe

o
p
le

cl
ai
m
ed

to
b
e
ea

ti
n
g
m
o
re

se
af
o
o
d
th
an

1
2
m
o
n
th
s
ag
o

be
ca
us
e
o
f

�
H
ea

lt
h
(6
0
%
)

�
Li
ki
ng

th
e
ta
st
e
(5
8
%
)

�
E
as
y
pr
ep

ar
at
io
n
(4
4
%
)

�
W

an
ti
n
g
a
ch

an
ge

fr
o
m

m
ea

t
(3
7
%
)

�
G
o
o
d
p
ri
ce
s
(3
4
%
)

1
2
%

o
f
pe

o
p
le

cl
ai
m
ed

to
b
e
ea

ti
n
g
le
ss

se
af
o
o
d
th
an

1
2
m
o
n
th
s
ag
o

be
ca
us
e

�
It
w
as

to
o
ex

p
en

si
ve

(6
2
%
)

�
T
he

y
w
er
e
ea

ti
n
g
o
u
t
le
ss

(2
9
%
)

�
T
he

y
ha

ve
n
o
t
b
ee

n
fi
sh
in
g
o
r
ca
u
gh

t/
b
ee

n
gi
ve

n
se
af
o
o
d
(2
0
%
)

�
Le

ss
A
u
st
ra
lia
n
o
r
lo
ca
l
se
af
o
o
d
is
av
ai
la
b
le

(2
0
%
)

�
It
is
no

t
av
ai
la
b
le

n
ea

rb
y
o
r
w
h
er
e
th
ey

sh
o
p
(1
0
%
)

R
es
ul
ts

w
er
e
ve

ry
si
m
ila
r
to

th
e
2
0
0
9
su
rv
ey

.

(L
aw

le
y,

2
0
1
5
)

A
SC

R
C

A
F
in
al

Se
af
o
o
d

O
m
ni
bu

s:
E
va
lu
-

at
in
g
ch

an
ge

s
in

co
ns
um

er
at
ti
-

tu
de

s
an

d
be

ha
vi
o
rs

C
ro
ss
-s
ec
ti
o
na

l
na

ti
o
na

l
w
eb

-
ba

se
d
su
rv
ey

(M
ar
ch

2
0
1
5
)

H
o
us
eh

o
ld

gr
o
ce
ry

pu
rc
ha

se
rs

w
ho

ha
d
ea

te
n
se
af
o
o
d

in
th
e
pa

st
6

m
o
nt
hs

(�
1
8
)

2
,5
3
8

D
es
cr
ip
ti
ve

st
at
is
ti
cs

an
d

th
em

at
ic

an
al
ys
is

4
1
%

o
f
re
sp
o
n
d
en

ts
re
p
o
rt
ed

in
cr
ea

si
n
g
co

n
su
m
p
ti
o
n
si
n
ce

5
ye

ar
s
ag
o
.

R
ea

so
ns

gi
ve

n
in

re
sp
o
n
se

to
an

o
p
en

q
u
es
ti
o
n
w
er
e

�
T
as
te

1
�

H
ea

lt
h
1

�
A
va
ila
b
ili
ty
:
h
av
in
g
a
fi
sh

sh
o
p
n
ea

rb
y,

b
et
te
r
an

d
ea

si
er

p
ro
d
u
ct
s

av
ai
la
bl
e
an

d
W

o
o
lli
es
/C

o
le
s
ar
e
st
o
ck
in
g
a
b
et
te
r
ra
n
ge

�
M
o
ra
l
o
b
lig
at
io
n
(“
I
kn

o
w

I
sh
o
u
ld
”,
“g
o
o
d
fo
r
m
y
fa
m
ily
”)

�
A
ff
o
rd
ab

ili
ty

�
1
7
%

o
f
re
sp
o
n
d
en

ts
re
p
o
rt
ed

ea
ti
n
g
le
ss

se
af
o
o
d
th
an

5
ye

ar
s
ag
o

fo
r
re
as
o
n
s
o
f

�
A
ff
o
rd
ab

ili
ty

1
�

Q
ua

lit
y
(in

cl
u
d
in
g
a
la
ck

o
f
q
u
al
it
y
st
an

d
ar
d
s,
u
n
ce
rt
ai
n
ty

o
f
o
ri
gi
n

an
d
la
b
el
in
g,

an
d
la
ck

o
f
go

o
d
q
u
al
it
y
fr
es
h
se
af
o
o
d
)

�
A
va
ila
b
ili
ty

an
d
ex

p
en

se
w
er
e
al
so

re
as
o
n
s
gi
ve

n

8 |
bs_bs_banner

CHRISTENSON ET AL.



Interestingly, results of some studies reviewed here found that cost

remained a major perceived barrier regardless of fish consumption level

or level of dietary education (Birch & Lawley, 2012; Neale et al., 2012).

3.3.3 | Taste and sensory qualities

Taste is one of the top drivers of seafood consumption in Australia

while simultaneously being a barrier for individuals who consume less

fish (Birch et al., 2012; Danenberg, Remaud, & Mueller, 2012; Lawley,

2015; Livaditis & Danenberg, 2011; Neale et al., 2012; Rahmawaty

et al., 2013). Other sensory qualities of fish perceived as barriers to

consumption include smell, texture and the presence of bones as well

as the dislike of touching, preparing or cooking seafood (Birch & Law-

ley, 2012; FRDC, 2005; Livaditis & Danenberg, 2011; Rahmawaty

et al., 2013). Taste is far more often perceived as a positive quality

than a negative quality. In the “Eat more fish” survey, 50% of respond-

ents reported “liking the taste” as a reason for consuming more sea-

food in the past month, while only 17% of respondents reported

disliking seafood as a reason for not eating it (Livaditis & Danenberg,

2011). Some Australians also reported eating seafood for greater die-

tary variety or as a change from meat (Birch et al., 2012; Danenberg &

Mueller, 2011; Danenberg & Remaud, 2010; FRDC, 2005; Livaditis &

Danenberg, 2011).

3.3.4 | Food preferences of family members

Family members’, including children and partners, dislike of fish was

another reported barrier to seafood consumption (McManus et al.,

2007; Neale et al., 2012). In an exploratory qualitative study, mothers

of 4–6 year-old children described using tactics like the association of

fish with chips or disguising fish as chicken to encourage fish consump-

tion in their children (McManus et al., 2007). Less frequent fish con-

sumers or nonconsumers were more likely to view the taste

preferences of family members as a negative influence on levels of sea-

food consumption (Birch & Lawley, 2012; Rahmawaty et al., 2013).

3.3.5 | Availability

Poor availability of quality seafood was perceived as a barrier among

Australian seafood consumers (Danenberg & Mueller, 2011; Danen-

berg & Remaud, 2010; Grieger et al., 2012; Livaditis & Danenberg,

2011; McManus et al., 2007). Lack of availability of fresh Australian as

opposed to imported seafood was often the major concern, while

increased availability was perceived as an enabler. Reasons for reducing

or increasing seafood consumption in the ASCRC “Final seafood omni-

bus” survey showed that people increased seafood consumption if

they had better access to a diverse range of seafood (Lawley, 2015).

Birch et al. (2012) found that in contrast to fresh seafood, convenience

and availability were seen as major drivers in the consumption of fro-

zen seafood varieties.

3.3.6 | Concerns about quality

Concerns about freshness, short shelf life and origin were all seen as

barriers to seafood consumption. In an open ended survey question,

food purchasers and preparers in a coastal town identified “more local

produce” as a leading enabler of seafood consumption (15% of

respondents, second highest response after “cheaper prices”) (McMa-

nus et al., 2012). The grey literature reviewed here confirms that Aus-

tralians strongly prefer Australian fish to imported products and

decreased availability of local or Australian seafood is one of the top

reasons for consuming less (Danenberg & Mueller, 2011; Danenberg &

Remaud, 2010; FRDC, 2005; Lawley, 2015; Livaditis & Danenberg,

2011). Australian consumers find it difficult to assess freshness and

evaluate quality of seafood and consider it important that the seafood

they buy has never been frozen (Birch et al., 2012; FRDC, 2005;

McManus et al., 2007). They also display a lack of trust in information

provided when purchasing fish in supermarkets and perceive there to

be a lack of quality standards and labeling for displayed seafood (Law-

ley, 2015; McManus et al., 2007). Many Australians mistakenly believe

that seafood must be consumed on the day it is purchased (FRDC,

2005), and thus only buy fresh seafood if they are sure they will con-

sume it that day. Although consumers consistently expressed concern

over sustainability of the seafood they purchase, when it came to mak-

ing actual purchase decisions sustainability dropped out of importance

(Livaditis & Danenberg, 2011).

3.3.7 | Confidence and convenience in purchasing or

preparing seafood

Australians lack confidence in selecting and purchasing seafood, and

the level of confidence in preparing seafood is a significant determinant

of whether it features regularly on the household menu (FRDC, 2005;

McManus et al., 2007; Rahmawaty et al., 2013). Many consumers do

not feel well-informed about or familiar with seafood (Birch & Lawley,

2012) and thus unsurprisingly prefer to stick to familiar types and spe-

cies (Danenberg & Mueller, 2011; Danenberg & Remaud, 2010). Con-

venience is also an important driver of seafood consumption (Birch

et al., 2012; Danenberg & Mueller, 2011; Danenberg & Remaud, 2010;

Livaditis & Danenberg, 2011) with consumers appearing to consider

fish to be quick and easy to prepare in discussions of drivers, yet diffi-

cult to prepare and cook in discussions of barriers (FRDC, 2005). In

two studies, consumers identified the provision of quick-and-easy rec-

ipes at point of purchase as an enabler of seafood consumption (FRDC,

2005; McManus et al., 2012).

3.3.8 | Habit and role of seafood in cuisine

One study of 899 household grocery purchasers with varying levels of

fish intake indicated that habit may pose a considerable barrier to sea-

food consumption (Birch & Lawley, 2014). Past habit, or eating fish on

a regular basis as a child, was associated with greater familiarity with

seafood and higher likelihood of being in the habit of consuming sea-

food in adulthood. Regular seafood consumers were more likely than

lighter consumers to be in the habit of including seafood on their shop-

ping list and serving seafood for everyday meals. The role of seafood in

cuisine also appears to influence fish consumption levels. Many partici-

pants in a qualitative study by Neale et al. (2012) considered fish to be

more of a special occasion food rather than an everyday food, and like-

wise seafood was not regarded as an everyday meal but more often as

an entertaining entr�ee in a survey of 1,005 household grocery purchas-

ers living in Melbourne (FRDC, 2005). “Eating out less” was a
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commonly given reason for consuming less seafood than a year ago in

three surveys by the ASCRC (Danenberg & Mueller, 2011; Danenberg

& Remaud, 2010; Livaditis & Danenberg, 2011).

4 | DISCUSSION

A search of peer-reviewed journal articles and grey literature showed

that perceived health benefits, taste and convenience are the most

important drivers of seafood consumption in Australia. Consumers

appear to choose seafood as a healthy, tasty, convenient meal option

that provides a change from meat. The most significant barriers to sea-

food consumption in Australia are price, availability, concerns about

quality and lack of confidence in selecting or preparing seafood.

Research into barriers and drivers of seafood consumption in Australia

has expanded considerably over the past ten years. Similar barriers and

drivers of seafood consumption have previously been reported in other

developed countries (Brunsø et al., 2009; Trondsen, Scholderer, Lund,

& Eggen, 2003; Verbeke & Vackier, 2005), and there is now a relatively

good understanding of consumer attitudes toward seafood. Future

research should focus on how identified influencing factors can be

exploited to increase fish consumption to the levels suggested by the

Australian Dietary Guidelines (NHMRC, 2013). This discussion explores

theoretical frameworks of consumer behavior and potential strategies

to increase fish consumption based on the drivers and barriers identi-

fied in this review.

One useful theoretical framework that has been used to explain

consumer behavior with respect to seafood consumption is Ajzen’s

(1991) Theory of Planned Behaviour (TPB) (Honkanen, Olsen, & Ver-

planken, 2005; Scholderer & Trondsen, 2008; Verbeke & Vackier,

2005). This theory posits that a person’s behavior is determined by

their intention to perform that behavior, which is in turn a function of

three variables: (1) their attitude toward that behavior, which depends

on their beliefs about the outcomes of this behavior, (2) their subjective

norms, which depend on their beliefs about how people they care

about will view that behavior, and (3) their perceived behavioral con-

trol, which depends on beliefs about their ability to perform that

behavior. In the case of consumer behavior, outcome beliefs are real-

ized as consumer expectations of health, quality, taste and pleasure,

normative beliefs are realized as expectations regarding the health and

preferences of family members, while control beliefs are realized as

consumer expectations of adequacy of product supply (including price,

variety, and availability) and self-efficacy (ability to select and prepare

the product) (Scholderer & Trondsen, 2008). Studies applying the TPB

to seafood consumption have consistently found perceived behavioral

control to be the strongest determinant of behavioral intention, which

is in agreement with the findings of this review that price, availability

and confidence in selecting and preparing seafood are among the

greatest barriers to seafood consumption.

Habit is another important determinant of seafood consumption

(Birch & Lawley, 2014; Honkanen et al., 2005; Verbeke & Vackier,

2005). Including habit as a separate predictor of perceived behavioral

control, behavioral intention or even behavior itself within the TPB has

been shown to better explain consumer behavior with respect to sea-

food (Honkanen et al., 2005; Scholderer & Trondsen, 2008; Verbeke &

Vackier, 2005). Successful interventions to increase seafood consump-

tion may need to focus on influencing consumers’ habits by breaking

undesirable habits and establishing new habits rather than relying

solely on persuasive communications such as information campaigns

(Honkanen et al., 2005).

The reviewed studies confirm that Australians are largely aware of

the health benefits of seafood yet despite this recognition, many do

not consume the recommended amounts. Having a positive attitude

about consuming fish for its health properties is not as strong a predic-

tor of intention to eat fish as properties such as taste (Verbeke & Vack-

ier, 2005), so these findings are not surprising. This suggests that

promoting health benefits alone will not increase seafood intakes

above current levels. Nevertheless, health is consistently one of the

top reported reasons for increasing or maintaining seafood consump-

tion. Furthermore, a recent community-wide intervention trial aiming

to increase seafood consumption in a coastal Australian town success-

fully boosted seafood intakes by employing a diverse range of health-

related resources (McManus et al., 2011). The study reported a 23%

increase in seafood sales during the intervention period and a residual

15% increase in the month following the intervention (McManus et al.,

2011), confirming the importance of keeping the health benefits of sea-

food at the forefront of consumers’ minds. Older people tend to be

greater consumers of seafood than younger people (Olsen, 2003; Ver-

beke & Vackier, 2005), potentially because older people place greater

importance on eating healthy food (Olsen, 2003). Children and teen-

agers show the lowest frequency and level of seafood consumption

(ABS, 2014) and increasing consumption levels in younger consumers

may need to focus on strategies other than health, with convenience

and cost being particularly important among young adults (Altintzoglou

et al., 2010).

Fresh seafood is significantly more expensive in Australia than pro-

teins like chicken or beef (FRDC, 2010), although in recent years some

more affordable seafood products have become available due to

increased imports. Around 66% of seafood consumed in Australia is

now imported (Department of Agriculture, 2015). Frozen and thawed

Vietnamese basa (catfish) fillets are Australia’s most commonly eaten

seafood import (Ruello, 2011) due to their extremely low cost, white

boneless flesh and neutral flavor. Helping consumers to identify the

cheapest species and cuts and offering meal ideas that are affordable,

tasty and convenient could help to improve consumers’ perceptions of

the costs associated with eating seafood. It must be noted that Birch

and Lawley (2012) found no significant difference in seafood intake

between respondents who made evaluative judgments that seafood

was expensive and those who did not, so some doubt exists as to

whether the attitude that seafood is an expensive meal option actually

does negatively affect consumption levels. While the increased level of

seafood imports may provide some lower cost options for consumers,

it may also reduce the availability of local seafood products.

Research suggests that a large number of edible Australian fish are

currently undervalued by consumers (Danenberg et al., 2012), and this
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is an area worth exploring given consumers’ clear preference for Aus-

tralian rather than imported seafood products. An ASCRC analysis of

choice for various undervalued Australian species (such as Australian

salmon, latchet, silver warehou, sardines, and mackerel) showed that

consumers have deeply engrained behavioral preferences for a narrow

selection of seafood species (Danenberg et al., 2012). Many of Austral-

ia’s undervalued species are unfamiliar, bony and/or strong flavored

fish that require a greater level of knowledge to prepare and use. Past

experience with purchasing and preparing fish is a key component of

consumers’ perceived behavioral control, predicting behavioral inten-

tion to eat fish (Verbeke & Vackier, 2005). Thus, convincing consumers

to try these new products is likely to be a slow and challenging

process.

Australian consumers report a strong preference for fresh over fro-

zen or canned seafood; however, there appears to be significant confu-

sion about what is actually meant by “fresh” seafood. In a study by

Mcmanus, Hunt, Storey, Mcmanus, and Hilhorst (2014), 58% of people

thought “fresh” meant “caught the same day as displayed,” while 15%

perceived it to mean “never been frozen” (the standard industry defini-

tion). Confusion over labeling and lack of knowledge about how to

evaluate seafood quality seems to be largely responsible for Austral-

ians’ lack of confidence in selecting seafood. Developing specific regu-

lations for labeling fresh unpackaged seafood could improve

understanding of the products on offer and help consumers make

more informed and more confident purchase decisions (McManus

et al., 2014). In the study by Birch et al. (2012), some consumers

reported that the per kilo price format given in supermarkets makes

fish seem expensive, suggesting that providing an easy way to identify

the price of a single serving may help to increase sales of fresh seafood.

Currently, much of the fish sold in Australia is cut into large portions,

and some study participants indicated that serving it in smaller, less

expensive portions may appeal to consumers (Birch et al., 2012).

The reviewed studies indicate that seafood consumption levels

can also be negatively influenced by food preferences of family mem-

bers, an important element of consumers’ normative beliefs (Verbeke &

Vackier, 2005). One of the selected focus group-based studies indi-

cated that Australian parents find it hard to get young children to

accept fish- and seafood-based meals (McManus et al., 2007). Birch

and Lawley (2012) proposed that developing seafood products that are

acceptable to all members of the family (i.e., without bones or fish

odor) may reduce the negative influence of family preferences on sea-

food intake. A Norwegian study found that offering more than one sea-

food choice at a meal increased children’s liking of the dish they ate,

suggesting that including children in meal decision-making processes

could help increase fish intakes in children and their families (Altintzo-

glou et al., 2015).

Consumers in different European countries show considerable var-

iation in their level of seafood preparation skills and ability to evaluate

quality of seafood (Brunsø et al., 2009). Australian consumers generally

lack confidence in buying and preparing seafood (FRDC, 2005; McMa-

nus et al., 2007; Rahmawaty et al., 2013), thus favoring convenient,

easy to prepare seafood options. The development of new palatable

seafood products that appeal to the price conscious and time-poor

consumer is a promising strategy that is already being considered in

Europe (Altintzoglou et al., 2010) and by the Australian seafood indus-

try (Lawley, 2015; Livaditis & Danenberg, 2011). Birch et al. (2012)

found that prepackaged fresh chilled seafood products were seen as a

more convenient and easy to prepare option than unpackaged fresh

seafood. This format also has the potential to address the barrier of

availability by being able to be easily stocked in small local shops with-

out a deli counter. Australian study participants who were asked to

identify factors that would enable them to increase their seafood con-

sumption suggested being provided with, education on how to cook it

and, quick and easy recipes at the point of purchase (FRDC, 2005;

McManus et al., 2012). In one study, participants suggested that a con-

sumer campaign to improve the image of seafood would help increase

their consumption levels (FRDC, 2005). The highly successful 2012–

2014 media campaign to increase sales of Tasmanian farmed Atlantic

salmon (“That’s the beauty of Tassal”) is a great example of an effective

strategy to increase awareness and sales of new seafood products,

with an attributed sales growth of over 20% (Hamilton, 2014).

A limitation of this review is that the included studies analyzed

perceived drivers and barriers to seafood consumption, and these may

not necessarily align with actual barriers. The majority of studies, inter-

viewed household grocery purchasers who consumed at least some

seafood in the past 6 months, thus the barriers experienced by non-

purchasers and nonconsumers of seafood may not be adequately

represented.

5 | CONCLUSION

The leading drivers of seafood consumption in Australia are health,

taste and convenience, while the most important barriers are the

expense of seafood, concerns about quality, inadequate availability and

a lack of confidence in selecting and preparing seafood. Some possible

strategies to increase seafood consumption in Australia are to:, imple-

ment and educate consumers on a clear labeling system for fresh

unpackaged seafood; design new products that appeal to the health

conscious, price conscious and time poor consumer; take better

advantage of currently undervalued and well-priced Australian seafood

species; and provide consumers with resources like cooking instruc-

tions and recipe ideas at the point of purchase. Future research should

focus on exploring and testing some of these interventions for their

effectiveness in motivating seafood consumption in Australia.
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