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Abstract: Within the discussion around sustainable diets, seafood consumption is still a relatively
neglected field. This article discusses relevant behaviours consumers can perform to consume
seafood sustainably. The predictive power of intention, descriptive social norms, trust, awareness
and pro-environmental attitudes are theoretically discussed and statistically tested across two studies
in regards to (a) using sustainable seafood labels, and (b) using sustainable seafood guides. Data
analysis (N1 = 309, N2 = 881 Norwegian adults) shows that intentions, social norms and trust predict
seafood label use across studies. The variables predicting seafood guide use are less stable which
might be due to this behaviour being performed by a very small fraction of consumers only. Causal
relationships have been identified in study 2 by applying cross-lagged panel analyses between
intentions, trust and social norms and seafood label use. Further causal relationships were found
between intentions, trust and awareness and seafood guide use. A bidirectional relationship was
confirmed between descriptive social norms and seafood guide use. Potential strategies to promote
seafood label- and seafood guide use, are discussed based on these results.
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1. Introduction

Extensive fishing and fish farming for human consumption is a major threat to marine
biodiversity [1–4]. Many commercial fish stocks are exploited to a level where the existence of
the corresponding fisheries is threatened [4,5]. Given that fishing and fish farming continues
the current course, this could cause a critical gap in worldwide food provision, especially in
developing countries [4,6,7]. Significant changes in seafood production and consumption, especially
in industrialised countries, are needed if fish shall be part of human diets in the future [8,9].

It has been convincingly argued that consumer behaviour can be an effective bottom-up lever for
sustainable (marine-) resource use [10–17]. Consumer demand for sustainable seafood motivated an
increasing number of wholesalers and brands to collaborate with certification programs. Examples are
the wholesaler EDEKA chain in Germany, Walmart in the US [18], IKEA and McDonalds worldwide,
the Swedish brand Findus [19] or the UK based brand Iglu [20] who decided to exclusively sell
MSC-certified seafood.

Therefore, we here explore potential drivers for sustainable seafood consumption among
Norwegian seafood consumers, as a point of departure for creating effective interventions to release
this potential.

Norway is an ideal country to study sustainable seafood consumption. Seafood is among the
strongest drivers of the Norwegian economy and also a core component of the Norwegian food culture.
Norway ranges among the three most seafood consuming countries in Europe with 52.1 kg per capita
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per year, more than twice the European average of 21.9 kg [8]. Seafood is Norway’s second largest
export sector after oil and gas, and Norway is the second biggest seafood export nation in the world,
after China [21].

1.1. The Concept of Sustainable Seafood Consumption

To consume seafood sustainably, consumers need to (a) understand what this means and (b)
prioritise sustainability over conflicting factors (e.g., price, the taste for a certain seafood species) in the
purchase situation.

Sustainable seafood consumption can be described as “the consumption of sustainable amounts
of seafood which was caught or farmed in ways that neither harm the population status of the target
species, nor any other part of the ecosystem” [22]. For lay people, implementing this praxis into actual
behavior is challenging. Aspects such as stock status, catch method, discard, transportation, packaging
and many more need to be considered to judge whether a seafood product is sustainable according to
this definition. Most of these factors are usually not available at the point of purchase, or specific and
rare expertise is needed for properly evaluating the product on all of these dimensions.

Further, during the product selection processes, consumers are influenced by a wide range
of factors, including advertising, price, taste, and species preferences of oneself and one’s family,
in addition to sustainability aspects [23,24]. These additional criteria may conflict with sustainability
criteria. Hence, in choice situations, consumers often need to make trade-offs between sustainability
goals and other goals.

In the present study, we investigate which factors predict sustainable seafood consumption
among Norwegian consumers and how they can be further encouraged to choose sustainable seafood.
More specifically, we describe actions that consumers can choose to make their seafood consumption
more sustainable, identify significant predictors of these actions, integrate them into a model of
sustainable seafood consumption, and discuss implications for practitioners. Because it is essential
for intervention planning, we also assess the direction of causality between sustainable seafood
consumption and its predictors.

With the double aim of (a) meeting as many criteria of sustainable seafood consumption as
possible and (b) ease of implementation, some solutions have been proposed:

1. Reduce overall seafood consumption [25]. However, the environmental gain from doing so
depends on the substitutes chosen for seafood. The majority of all protein consumed worldwide
stems from animal sources [26] (p. 87) and the reduction of one source of animal protein, such as
seafood, might lead to the increase of another source of protein, such as meat or dairy. Eventually,
this could cause the environmental gain regarding CO2 emissions, land- and water-use to be
negative [27,28]. Therefore, calling on consumers to drastically reduce their seafood consumption,
without securing more sustainable substitutes, would neglect the bigger picture.

2. Sustainability labeling, providing relevant information at the point of purchase [29,30].
Third-party sustainable seafood labels are symbols printed on the package of products that
are certified sustainable. Third-party labeling and certification are awarded by independent
organisations such as the Marine Stewardship Council (MSC) or Friends of the Sea (FOS) to
fisheries and fish farms fulfilling their criteria.

3. Seafood guides, listing sustainable and unsustainable seafood alternatives for the
consumer [31,32]. Institutions such as the World Wildlife Fund (WWF) and Greenpeace offer
brochures and mobile apps to support sustainable seafood consumption, usually applying traffic
light systems for easy handling.

In this article, we focus specifically on using seafood labels and seafood guides as our target
behaviors. We see these as the most feasible compromises between meeting the criteria for sustainable
seafood and realistic purchase situations. As labeling is applied in many areas of food consumption,
many consumers are familiar with this phenomenon [30]. In contrast, sustainable seafood guide use
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is so far a marginal phenomenon that not many consumers are aware of and that is not commonly
applied in other areas of consumption [33].

The market for sustainability labeled food in Norway is relatively small [34] and receives little
consumer attention [35,36]. It seems that Norwegians mainly rely on their national regulation regarding
food safety and trust products with a Norwegian origin [37–39].

1.2. Motivational Variables

Conscious, voluntary pro-environmental behavior requires motivation [40], which is transformed
into a concrete behavioral intention [41]. Intentions have been found to be a direct predictor of
behaviors such as buying sustainable products [42–44] or the consumption of seafood [45–47].
Intending to consume seafood sustainably is likely to increase the chances of this behavior to
be performed.

Behavior can be rooted in both personal and social motivation, often referred to as attitudes
and perceived or subjective social norms [48]. Research has found that the stronger the
person’s pro-environmental attitude, the higher the likelihood that they perform more and more
difficult pro-environmental behaviors [49]. The intention to include sustainable seafood into the
behavioral repertoire is assumed to increase with pro-environmental attitudes. People with strong
pro-environmental attitudes overcome barriers for pro-environmental actions easier in comparison
to people with weak pro-environmental attitudes and thereby perform more and more difficult
pro-environmental behaviors [50–52]. In Norway, sustainable seafood consumption is neither very
easy (such as switching off lights) nor very difficult (such as installing solar panels), and such
medium-difficult behaviors are particularly prone to be influenced by a person’s attitude [49,53,54].

Social normative perceptions have also been found to contribute to the prediction of
pro-environmental intentions and behavior [55,56]. Taking the descriptive power of social norms as
an example, observing the food consumption of people influences intentions and behaviour of the
observer [57–60]. Adoption of a new sustainable seafood label depends on other consumers’ behavior
as well [30]. Since both label and guide use are not easy to observe and at least guide use is not very
common yet, negative effects of descriptive social norms on the use of seafood labels or seafood guides
cannot be ruled out [60]. Hence, the effect of descriptive social norms can go in both directions: it can
motivate consumers to use seafood labels or seafood guides, or it can demotivate them because they
feel that this behavior is not performed by anyone else. It is also unclear if the effects of descriptive
social norms on behavior are direct or mediated by intentions, as both cases were observed in previous
studies [55–59].

Norwegian consumers’ high trust in Norwegian food products might reduce their trust in
certificates of foreign origin, such as sustainable labeling on seafood [61]. Consumer trust is crucial if
they are to rely on this kind of information [44,62–67]. Hence, the widespread consumer scepticism
towards sustainability claims is a problem for the general adoption and diffusion of sustainability
labels [35,68,69]. We, therefore, assume that trust is critical for making conscious, sustainable
seafood choices.

In sum, prior research suggests that the use of seafood labels and seafood guides depend on
the consumer’s intentions, pro-environmental attitudes, social norms, and trust. Because they are
similar and expressions of the same motivational goal, we assume that the use of sustainable seafood
labels and guides co-vary. For the same reasons, we expect that both the use of seafood labels and
seafood guides depend on the same set of variables. However, we expect that the strengths of
relationships differ, among other things due to the difference in how common these two behaviors
are. We further expect that intentions to consume sustainable seafood are an immediate antecedent of
both of these behaviours. We expect the behavioral impact of general pro-environmental attitudes to
be mediated via intentions. The impact of social norms and trust on both expressions of sustainable
seafood consumption might be mediated via intentions, but when specified to the specific behaviors in
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question, direct behavioral impacts cannot be ruled out either. The proposed model structure can be
examined in Figure 1.Sustainability 2017, 9, 2313  4 of 19 
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Figure 1. Structural model of sustainable seafood consumption including estimated standardized
regression weights and correlations. For simplicity, the measurement model is not shown, but it can be
acquired from the first author. Model fit indices using the Santora-Bentler correction for non-normal
distributions: Chisquare = 136.949, df = 101, p = 0.01. CFI = 0.98, TLI = 0.97, RMSEA = 0.47, SRMR = 0.04.
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1.3. Demographics

Past research has found that women engage more than men in the consumption of both organic
food and seafood [47]. Since women are more often than men in charge of grocery shopping in
households, consumption of these commodities may vary less between genders than choice, though.
Age, income and education have often been found to be related to sustainable consumption, but not in
uniform patterns [52,70–72]. Age and education also seem to be related to the amount and the type of
seafood purchased, with older and more educated people consuming more seafood [47,73,74]. Income
is a significant predictor of the purchase of organic food [71,75], but does not seem to be related to
seafood consumption [76,77]. Because of the inconsistent pattern of relationships between demographic
variables and sustainable consumption or seafood consumption, there is no solid basis for formulating
hypotheses about demographic variations in sustainable seafood consumption. Instead, we will
explore these relationships empirically first, and subsequently, control for demographic variables that
significantly contribute to the total variance explained in our model.

2. Study 1

2.1. Sample and Materials

Study 1 was conducted to explore the empirical applicability of our model, which was based on
theory and past research. We collected a sample for study 1 consisting of 309 Norwegian consumers
who received invitation letters to participate in a web survey in summer 2015 (total invitations N = 3000,
response rate = 10%). Before the data collection, the online questionnaire was pre-tested by a sample
of students in summer 2015 (N = 72), which led to minor revisions to increase intelligibility and
reliability. Names and addresses were obtained from the Norwegian population registry. Recipients
of the invitation letter were informed that everyone completing this survey would participate in a
lottery to win an Apple iPad. The sample was decently representative of the Norwegian population in
regards to gender, age and income [78]. In our sample, the older age groups were represented slightly
more than in the general Norwegian population, and the income level was slightly lower. Around
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double as many people had a university education compared to the general population (62.30% vs.
32.90% [79]). This, in addition to the low response rate, means that the sample cannot be considered
fully representative, which needs to be kept in mind when interpreting the results. Table 1 shows the
demographic profile of Sample 1 in the first two columns and the population averages for comparison
in the last column [78].

Table 1. Descriptive background characteristics of both samples.

Freq.
Sample 1

% Sample
1

Freq.
Sample 2

% Sample
2

Freq.
Sample 2, t2

% Sample
2, t2

Popul.
Average

Gender
Male 137 51.21 351 50.12 199 46.71 50.4

Female 131 48.88 348 49.79 227 53.29 49.6

Born
1984– 59 22.10 169 24.07 19 5.07 24
1974– 51 19.10 147 20.94 62 16.53 33
1964– 59 22.10 125 17.81 70 18.67 27
1954– 63 23.60 115 16.38 93 24.80 10
1935– 35 13.11 147 20.80 131 34.93 6

Educational Level
Primary or secondary school 11 4.12 40 5.68 26 6.05 26.9

High school 87 32.58 245 34.80 144 33.49 40.9
University education, lower 110 41.20 274 38.92 161 37.44 23.7
University education, higher 59 22.10 145 20.60 99 23.02 9.5

Household income M = 501,800
Up to 100,000 12 4.55 31 4.51 13 3.07

100,001–300,000 31 11.74 74 10.77 46 10.87
301,000–500,000 34 12.88 155 22.56 105 24.82
500,001–700,000 43 16.29 136 19.80 89 21.04
700,001–900,000 54 20.45 109 15.87 66 15.06
900,001 or more 90 34.09 182 26.49 104 24.59

2.2. Measures

General questions on food and seafood consumption were asked first, before questions about the
knowledge and use of sustainable seafood labels and guides. Then a block of motivational variables
(intentions, attitudes, social norms and trust) followed. Demographics were reported last. Sustainable
seafood label- and guide use were assessed with one item each (“Do you use sustainable seafood labels
as a reference when you buy seafood?”; “Do you use a sustainable seafood guide as a reference when
you buy seafood?”) Answers were recorded on a 7-point scale ranging from 1 = Never to 7 = Always.
Before asking these questions, the concepts of seafood labels and guides were briefly explained.

Intentions and social norms were measured using several statements on a 7-point Likert Scale.
These statements were formulated according to general recommendations [80,81], and adapted to
sustainable seafood consumption. The items measuring intentions were, “I want to make an effort to
make my seafood consumption more sustainable in the near future”, “I have the intention to use a seafood
guide/seafood labels to choose sustainable seafood in the near future”, “I wish to consume sustainable
seafood in the near future” and “I will make an effort to use a sustainable seafood guide/seafood labels
in the near future.” The reliability of this construct is excellent (Cronbach’s alpha = 0.90).

The items measuring social norms were, “My family and friends consider sustainability aspects
when they buy seafood”, “My family and friends started buying sustainable seafood”, and “Most
people in my surroundings consider sustainability aspect when they buy seafood”. Also for this
construct, the reliability is excellent (Cronbach’s alpha = 0.87).

General pro-environmental attitudes were measured by a six-item short form of the New
Environmental Paradigm (NEP) scale [82], again a 7-point Likert Scale (Cronbach’s alpha = 0.74).
A representative item of the attitude scale is “The balance of nature is very delicate and easily upset”.
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Trust in sustainable seafood information was measured by one item each for labels and guides:
“How much do you trust information provided by seafood labels/seafood guides?” Options ranged
from “very much” to “not at all”.

2.3. Results

2.3.1. Self-Reported Consumption

Across our sample, seafood was consumed as a main meal about three times per week on average
(M = 3.11; SD = 1.07 Min = 1; Max = 6). Meat was consumed most often as a main meal, on average
four times per week (M = 4.25; SD = 1.34; Min = 1; Max = 6), while vegetarian meals were consumed
just once or twice as a main (M = 1.81; SD = 1.14; Min = 1; Max = 6). The seafood our participants
consumed the most was salmon, cod, mackerel and shrimps/scampi. Herring and mussels were
consumed the least among the listed species.

17.79% of the participants reported to look for sustainable seafood labels at least sometimes,
and 6.65% reported to use sustainable seafood guides at least sometimes when purchasing seafood.
With 93.35% of participants never or almost never using seafood guides, we assume a “floor effect”
resulting in a reduced variance. This floor effect needs to be considered for our further analyses and
the interpretation of our results.

2.3.2. Model of Sustainable Seafood Consumption

We tested the proposed relationships between predictor variables and target behaviors using Stata
MP 14 [83]. A structural equation model (SEM) was specified according to our theoretical assumptions
as displayed in Figure 1. Santora-Bentler correction was used due to the non-normal distribution of
the dependent variables. The covariance-correlation matrix is reported in Table 2.

In Figure 1, the standardized regressions weights of the structural model are reported as well
model fit indices. The fit indices indicate that the proposed model gives an acceptable representation of
the data. Label use is significantly predicted by social norms, trust and intentions, but only indirectly
by attitudes. Guide use is only predicted directly by intentions and indirectly by social norms, trust
and attitudes. The model predicts label use better (R2 = 0.40) than guide use (R2 = 0.12), presumably
because so few people use guides.

To evaluate the contribution of demographic variables (gender, age, income and education) we also
ran a model including demographics. (The results of this model estimation are not shown due to space
concerns, but they can be acquired from the first author.) None of the paths between demographics
and behavior (label use and guide use) is significant when controlling for the psychological constructs
in the model. Hence, to keep the model simple, we left demographics out.
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Table 2. Correlations (above diagonal) and covariances (below diagonal) between all items.

Int1 Int2 Int3 Int4 Sn1 Sn2 Sn3 Nep1 Nep2 Nep3 Nep4 Nep5 Nep6 Trust L Trust G Use L Use G

Int1 2.61 0.66 0.60 0.61 0.42 0.42 0.35 0.25 0.29 −0.26 −0.10 0.16 −0.24 0.38 0.37 0.20 0.38
Int2 1.86 3.04 0.66 0.74 0.46 0.46 0.43 0.23 0.27 −0.26 −0.07 0.06 −0.22 0.37 0.39 0.31 0.55
Int3 1.61 1.93 2.82 0.81 0.28 0.32 0.25 0.27 0.26 0.31 −0.13 0.16 −0.21 0.39 0.40 0.26 0.39
Int4 1.56 2.03 2.14 2.50 0.33 0.41 0.33 0.32 0.31 −0.29 −0.13 0.11 −0.25 0.39 0.43 0.26 0.44
Sn1 0.96 1.13 0.67 0.75 1.99 0.71 0.67 0.12 0.12 −0.15 −0.01 0.02 −0.08 0.23 0.17 0.26 0.4
Sn2 0.97 1.14 0.76 0.91 1.42 1.99 0.70 0.16 0.22 −0.13 0.03 0.05 −0.05 0.29 0.24 0.17 0.42
Sn3 0.83 1.07 0.59 0.74 1.35 1.39 2.03 0.14 0.09 −0.20 0.01 0.01 −0.02 0.21 0.22 0.17 0.44

Nep1 0.61 0.60 0.67 0.77 0.25 0.34 0.31 2.23 0.46 −0.38 −0.33 0.30 −0.32 0.09 0.18 0.02 0.20
Nep2 0.78 0.77 0.74 0.84 0.30 0.52 0.21 1.15 2.80 −0.27 −0.17 0.28 −0.35 0.21 0.27 0.14 0.22
Nep3 −0.65 −0.69 −0.80 −0.71 −0.31 −0.27 −0.43 −0.88 −0.70 2.36 0.35 −0.15 0.32 −0.12 −0.15 −0.17 −0.17
Nep4 −0.28 −0.22 −0.38 −0.35 −0.01 0.08 0.01 −0.83 −0.47 0.90 2.84 −0.13 0.60 −0.07 −0.12 0.07 −0.02
Nep5 0.42 0.18 0.43 0.28 0.05 0.12 0.03 0.71 0.76 −0.36 −0.37 2.57 −0.12 0.16 0.24 0.02 0.01
Nep6 −0.68 −0.67 −0.63 −0.69 −0.21 −0.12 −0.06 −0.86 −1.03 −0.86 1.81 −0.35 3.15 −0.20 −0.27 −0.11 −0.18

Trust L 0.84 0.89 0.92 0.86 0.45 0.58 0.42 0.19 0.49 0.25 −0.16 0.35 −0.49 1.91 0.81 0.23 0.40
Trust G 0.80 0.92 0.90 0.91 0.33 0.46 0.43 0.36 0.60 −0.31 −0.27 0.52 −0.64 1.50 1.81 0.23 0.39
Use L 0.43 0.72 0.59 0.54 0.49 0.33 0.32 0.05 0.30 −0.35 0.15 0.06 −0.26 0.44 0.42 1.77 0.61
Use G 1.12 1.73 1.19 1.26 1.21 1.08 1.14 0.53 0.67 −0.49 −0.08 0.03 −0.58 1.01 0.96 1.48 3.30
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2.4. Discussion

Seafood label and guide use are significantly predicted by intentions for sustainable seafood
consumption, which suggests that the use of labels and guides is indeed part of a conscious plan
to consume more sustainable seafood. However, the fact that trust in the information source and
social norms predict additional variance in label use, after controlling for intentions suggests either
that some consumers use labels and or guides without having explicitly planned to do so or that a
lack of trust acts as a barrier for label use by inhibiting positive intentions. Seafood guide use is only
predicted directly by intentions, but indirectly, social norms, trust and attitudes might play a role as
well. The social norms-behavior relationship is stronger for the use of seafood labels than guides,
which may reflect that the labels are visible in the buying situation whereas the guides are not. Also,
seafood guide use is less common, leaving less room for social influence. The finding that trust seems
to play less of a role for the use of seafood guides than labels could be due to the small fraction of
our participants using guides, which leaves little variance in this variable to explain. So little people
using seafood guides points towards a lack of awareness we suggest the assessment of knowledge of
seafood guides in future studies.

3. Study 2

3.1. Introduction

In our second study, we aim to cross-validate the model structure on a larger sample and, above
that, assess assumed causal relationships. In addition to the variables included in the model in Figure 1,
we include a measure of awareness about sustainable seafood guides because the results from Study
1 indicate very little knowledge about them. Hence, we suggest that measuring awareness about
seafood guides will help us understand this behavior better.

3.2. Sample and Materials

We recruited the participants for study 2 from a Norwegian survey panel in autumn 2015. 3187
panel members were contacted and asked to fill out an online survey twice with a gap of four weeks.
881 filled out the questionnaire at time 1 (response rate = 27.64%) and 449 at time 2 (51.02% of the
participants in time 1 and 14.09% of the total sample). Participating panel members were rewarded
with incentive points to their panel account. The demographic profile was comparable to the sample
in Study 1 (see Table 1). However, participants in Study 2 were slightly older and their level of income
slightly lower than in Study 1. The pattern of seafood consumption was also very similar to sample
1, with fish as a main meal three times per week on average (M = 3.12; SD = 1.17 Min = 1; Max = 6),
meat four times (M = 4.09; SD = 1.33; Min = 1; Max = 6) and vegetarian meals less than two per week
(M = 1.83; SD = 1.25; Min = 1; Max = 6).

The questionnaire was identical to the one in Study 1. For our analysis, we assessed two additional
questions to investigate the level of awareness of seafood guides (“I know how to get a seafood
guide”, “I know how to use a seafood guide”). Responses were measured on a 7-point Likert scale.
The two-item construct has an acceptable reliability (Cronbach’s alpha = 0.79).

3.3. Model Validation

In study 2, 17.32% of the participants reported looking for sustainable seafood labels at least
sometimes when purchasing seafood and 7.04% reported to use sustainable seafood guides at least
sometimes. This is again very similar to the pattern found in Study 1. A slight increase in these behaviors
(20.57% seafood label use, 12.09% seafood guide use) was reported four weeks later. It cannot be ruled
out that this slight increase between rounds is caused by retest bias [84]. Attrition bias was tested for and
rejected. 16.29% of the participants indicated to know how to get a seafood guide, and 18.12% knew how
to use it (in both cases taking participants who reported to at least “somewhat agree”).
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We tested the relationships between predictor variables and target behaviors again using Stata
MP 14 [83] and correcting for non-normality with Santora-Bentler. The same model was specified as
in Study 1 (Figure 2), adding awareness about seafood guides as an additional predictor of seafood
guide use. In Figure 2, the standardised regressions weights of the structural model for both time
points (time 2 in brackets) are reported, together with explained variance and model fit indices.
The covariance-correlation matrix for our second study, time 1 is reported in Table 3.
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The fit indices confirm satisfactory model fit (see Figure 2). Both, seafood label use and seafood
guide use are significantly and positively related to intentions, social norms and trust. Seafood guide
use is further predicted by knowledge about seafood guides. Attitudes are mediated via intentions in
both cases. However, they also show a weak direct relationship to seafood guide use. Social norms
and intentions are the strongest predictors of both behaviors.

To control that the meaning of constructs had not changed between the two measurement points,
measurement invariance was tested and confirmed. The multi-group analysis revealed that the
item weights in the measurement model could be fixed to be equal without a significant loss of
fit, which shows that the model possesses metric measurement invariance across the two rounds.
Further, the path coefficients of the structural model can also be fixed to be equal without loss of fit,
which shows that the estimated relationships are stable over time.
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Table 3. Correlations (above diagonal) and covariances (below diagonal) between all items for study 2.

Int1 Int2 Int3 Int4 Sn1 Sn2 Sn3 Nep1 Nep2 Nep3 Nep4 Nep5 Nep6 TrustL TrustG UseL UseG Awa1 Awa2

Int1 2.63 0.70 0.68 0.68 0.48 0.51 0.42 0.31 0.27 0.13 0.11 0.35 0.12 0.38 0.43 0.31 0.43 −0.16 −0.20
Int2 1.96 2.97 0.73 0.72 0.52 0.51 0.51 0.21 0.25 0.04 0.06 0.30 0.07 0.37 0.40 0.39 0.49 −0.20 −0.23
Int3 1.79 2.06 2.67 2.67 2.28 0.86 0.42 0.38 0.37 0.29 0.27 0.13 0.12 0.35 0.16 0.39 0.43 0.32 0.41
Int4 1.78 2.02 2.28 2.62 2.31 0.44 0.41 0.42 0.27 0.26 0.16 0.13 0.31 0.16 0.38 0.42 0.32 0.44 −0.13
Sn1 1.17 1.35 1.02 1.06 2.25 2.25 0.73 0.72 0.13 0.18 −0.03 −0.05 0.14 −0.05 0.30 0.29 0.39 0.44 −0.19
Sn2 1.23 1.30 0.92 0.98 1.63 2.21 2.21 0.66 0.12 0.10 −0.03 −0.06 0.16 −0.05 0.25 0.25 0.36 0.43 −0.21
Sn3 1.01 1.30 0.91 1.01 1.59 1.46 2.20 0.08 0.14 −0.04 −0.06 0.11 −0.04 0.22 0.25 0.39 0.46 −0.18 −0.21

Nep1 0.72 0.53 0.68 0.63 0.28 0.27 0.18 2.12 0.55 0.25 0.24 0.49 0.26 0.20 0.22 0.03 0.17 −0.03 −0.02
Nep2 0.70 0.68 0.69 0.66 0.42 0.24 0.33 1.27 2.47 0.13 0.14 0.49 0.19 0.20 0.17 0.08 0.19 −0.06 −0.08
Nep3 0.30 0.12 0.36 0.41 −0.06 −0.08 −0.10 0.59 0.34 2.66 0.47 0.26 0.50 0.08 0.13 −0.09 0.01 0.07 0.01
Nep4 0.31 0.18 0.35 0.3 −0.13 −0.17 −0.16 0.61 0.39 1.38 3.16 0.20 0.68 0.09 0.14 −0.07 −0.01 0.03 0.01
Nep5 0.91 0.85 0.94 0.82 0.34 0.39 0.27 1.17 1.25 0.69 0.58 2.64 0.22 0.25 0.27 0.09 0.24 −0.08 −0.11
Nep6 0.38 0.23 0.49 0.49 −0.13 −0.14 −0.12 0.70 0.55 1.51 2.26 0.68 3.48 0.07 0.13 −0.05 0.00 0.00 −0.02
TrustL 0.88 0.92 0.92 0.90 0.65 0.54 0.47 0.41 0.45 0.20 0.24 0.58 0.20 2.09 0.79 0.24 0.33 −0.14 −0.14
TrustG 1.00 0.99 1.01 0.99 0.64 0.54 0.53 0.46 0.39 0.31 0.36 0.64 0.34 1.64 2.09 0.28 0.31 −0.16 −0.19
UseL 0.76 1.00 0.78 0.78 0.88 0.82 0.88 0.06 0.18 −0.23 −0.19 0.23 −0.14 0.53 0.60 2.26 0.57 −0.47 −0.39
UseG 1.23 1.47 1.17 1.24 1.16 1.13 1.15 0.43 0.51 0.03 −0.02 0.68 −0.01 0.83 0.78 1.50 3.05 −0.35 −0.34
Awa1 −0.09 −0.13 −0.09 −0.08 −0.10 −0.12 −0.10 −0.02 −0.03 0.04 0.02 −0.05 0.01 −0.07 −0.08 −0.26 −0.23 0.14 0.65
Awa2 −0.12 −0.15 −0.09 −0.13 −0.13 −0.14 −0.12 −0.01 −0.05 0.01 0.01 −0.07 −0.01 −0.08 −0.10 −0.22 −0.23 0.09 0.15
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3.4. Cross-Lagged Panel Analyses

To identify causal relationships between predictor and outcome, we performed ten cross-lagged
panel analyses (CLPA). Figures 3–7 display the models that were used to test the direction of the
causality between social norms, trust, intentions and awareness about seafood guides as independent
variables and label use and guide use as dependent variables.

The first CLPA was calculated between intentions and label use/guide use (Figure 3). Notice
first the relatively high auto-regressive effects (of a variable on itself, measured with a time lag),
which show (a) that the included psychological constructs are quite stable, but (b) behavior less so.
The latter is partly due to behaviour being measured with just a single item. Regarding the cross-lagged
effects, we found the same pattern of the two behaviours: a significant, positive cross-lagged effect of
intentions in time 1 on label use/guide use in time 2, and no significant effect of label/guide use in
time 1 on intentions in time 2. This pattern is consistent with the assumed causal relationship between
intentions and label use/guide use.
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Figure 3. Cross Lagged Panel Analysis between intentions and label use (left side of the backslash)
respective guide use (right side of the backslash). Model fit indices: Chisquare = 115.276/108.729,
df = 30/30, p < 0.001. CFI = 0.97/0.97, TLI = 0.97/0.97, RMSEA = 0.08/0.08, SRMR = 0.03/0.03. Note:
ns = p > 0.05, * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

The CLPA of social norms and label use/guide use (Figure 4) revealed that social norms at time 1
are significantly and positively related to label use at time 2, while label use at time 1 is not significantly
related to social norms at time 2. Again, this is consistent with the assumed causal relationship between
social norms and label use. However, we found a bidirectional relationship between social norms and
guide use, both cross-lagged effects being statistically significant.

Sustainability 2017, 9, 2313  12 of 19 

 

 
Figure 4. Cross Lagged Panel Analysis between social norms and label use respective guide use 
(values on the right side of the backslash). Model fit indices: Chisquare = 18.591/12.378, df = 16/16, p = 
0.29/0.72. CFI = 0.99/1.00, TLI = 0.99/1.00, RMSEA = 0.02/0.00, SRMR = 0.02/0.01. Note: ns = p > 0.05, * 
= p < 0.05, ** = p < 0.01, *** = p < 0.001. 

Figure 5 displays the CLPA between trust and label use, respectively guide use (value to the 
right of the backslash). Similar to the pattern found between intentions and label use/guide use, there 
is the significant path from trust at time 1 to label use/guide use at time 2. No significant path was 
found from label or guide use at time 1 to trust at time 1. This is consistent with the assumed causal 
relationship between trust in seafood labels and seafood label and guide use.  

 
 

Figure 5. Cross-Lagged Panel Analysis between trust and label use respective guide use (values on 
the right side of the backslash). No degrees of freedom leads to perfect model fit. Note: ns = p > 0.05, 
* = p < 0.05, ** = p < 0.01, *** = p < 0.001. 

Figure 6 illustrates the CLPA between attitudes and guide use. A direct relationship between 
attitudes and label use was not assessed because none was found neither in Study 1 nor study 2. None 
of the cross-lagged paths reaches a significant level, which strongly supports a mediation of 
intentions between attitudes and behavior. Consequently, no causal relationship can be assumed 
between attitudes and guide use.  

 
Figure 6. Cross Lagged Panel Analysis between attitudes and guide use. Model fit indices: Chisquare 
= 644.895, df = 70, p = 0.34. CFI = 0.76, TLI = 69, RMSEA = 0.15, SRMR = 0.15. Note: ns = p > 0.05, * = p < 
0.05, ** = p < 0.01, *** = p < 0.001. 

Figure 4. Cross Lagged Panel Analysis between social norms and label use respective guide use
(values on the right side of the backslash). Model fit indices: Chisquare = 18.591/12.378, df = 16/16,
p = 0.29/0.72. CFI = 0.99/1.00, TLI = 0.99/1.00, RMSEA = 0.02/0.00, SRMR = 0.02/0.01. Note:
ns = p > 0.05, * = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Figure 5 displays the CLPA between trust and label use, respectively guide use (value to the right
of the backslash). Similar to the pattern found between intentions and label use/guide use, there is
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the significant path from trust at time 1 to label use/guide use at time 2. No significant path was
found from label or guide use at time 1 to trust at time 1. This is consistent with the assumed causal
relationship between trust in seafood labels and seafood label and guide use.
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the right side of the backslash). No degrees of freedom leads to perfect model fit. Note: ns = p > 0.05,
* = p < 0.05, ** = p < 0.01, *** = p < 0.001.

Figure 6 illustrates the CLPA between attitudes and guide use. A direct relationship between
attitudes and label use was not assessed because none was found neither in Study 1 nor study 2.
None of the cross-lagged paths reaches a significant level, which strongly supports a mediation of
intentions between attitudes and behavior. Consequently, no causal relationship can be assumed
between attitudes and guide use.
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Figure 6. Cross Lagged Panel Analysis between attitudes and guide use. Model fit indices: Chisquare
= 644.895, df = 70, p = 0.34. CFI = 0.76, TLI = 69, RMSEA = 0.15, SRMR = 0.15. Note: ns = p > 0.05,
* = p < 0.05, ** = p < 0.01, *** = p < 0.001.

The last CLPA analysis was run between guide awareness and guide use behavior (Figure 7).
Again, a significant path was found between awareness of seafood guides at time 1 and seafood guide
use at time 2 combined with a non-significant path between guide use at time 1 and awareness of
seafood guides at time 2. This is consistent with the assumed causal relationship between awareness
of seafood guides and seafood guide use.
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3.5. Discussion

Study 2 validated the model structure from Study 1, extended with one new variable. This gives
us increased confidence that the identified variables are relevant for predicting the use of seafood
labels and guides. A substantial part of the influence of psychological variables is mediated through
intentions, but there are also strong direct effects on behaviour of perceived social norms as well as
trust in and awareness of labels and guides.

The CLPA revealed further evidence to support the assumptions of causal relationships between
predictors and the use of sustainable seafood labels and guides. Stronger intentions to consume
seafood sustainably lead to more consistent use of seafood labels and guides. Perceiving seafood labels
use as common and therefore socially approved behavior increases the use of seafood labels as well.
Trust in labels and guides is also an important prerequisite for their use. The bidirectional relationship
between social norms and seafood guide use might reflect that not only does perceiving seafood guide
use as being common increase the use of seafood guides. In addition might consumers who start using
a seafood guide get the impression of others doing the same as well, and thereby they create a new
social norm. Attitudes are consistently mediated across intentions, which confirms them being a more
general construct while intentions are more specific and therefore closer to behavior. Finally, being
aware of seafood guides predicts using seafood guides as well.

To summarize, the use of seafood labels and guides is mostly predicted by the same antecedents.
However, seafood label use is a better-established behavior and therefore more deliberately guided
by people’s intentions to consume sustainable seafood, although there is an additional direct effect of
perceived social norms and trust in the labeling scheme. For the more uncommon behavior of using
seafood guides, the direct effect of these latter variables is stronger relative to intentions as only a small
percentage of people are aware of using guides as an option for sustainable seafood consumption.
Hence, to increase the use of seafood guides, it is necessary to inform people about their existence and
credibility, supplemented by normative information about other people using them.

4. Limitations

The use of self-reported rather than observed behavior data is an important limitation of this study.
Self-reported behavior is a fallible measure of actual behaviour and therefore needs to be interpreted
with caution [85,86]. For example, it is possible that consumers might want to eat more seafood
to follow common health claims and therefore over-report the amount of seafood eaten per week.
Social desirability bias regarding pro-environmental behavior might also lead to an over-reporting
of sustainable seafood consumption behavior [87–89]. Hence, experimental replications with actual
behaviour as the dependent variable would be a valuable extension of the present research.

A second limitation is the generalizability of results, given that both studies focus exclusively
on Norwegian consumers. Similar studies should be conducted in countries with different seafood
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consumption profile to elaborate further on country-specific and common predictors of sustainable
seafood consumption.

5. Implications for Practice

The findings of this study suggest communication linking consumer intentions to buy sustainable
seafood with available credible seafood labels and guides. From previous research, it is well
documented that intentions are more likely to be performed the more specific they are [90–93]. For
example, instead of the somewhat abstract intention to “consume seafood more responsibly”, a
consumer might form the intention to “choose MSC-labeled products tomorrow when I purchase
groceries”. Creating such “implementation intentions” can be especially useful when they are
formed at moments when the consumer is susceptible to them and can directly implement them,
for example in-store.

Trust is another key prerequisite for label and guide use. Also, Sirieix, Delanchy [94] found that
familiarity and trust are the most important predictors for the uptake of food labels. Trust lies at the
heart of customer-product relationships [95]. A lack of trust caused by scandals or non-transparent
marketing may lead to the rejection of sustainability claims [96]. Part of the reason why seafood label
use is so low in Norway might, therefore, be that the most important labels and guides, such as the MSC
label, are strongly associated with “something foreign”, which reduces their trustworthiness in the eyes
of Norwegian consumers [97]. Building consumer trust is a two-way process between customer and
vendor. Its success depends on the consumers’ perceptions regarding the competence, benevolence
and integrity of the providing party [98]. In the case of sustainable seafood labels, executing and
promoting a clear and transparent certification process and rejecting any venal involvement is the
essence of building consumer trust. To avoid undermining consumer trust, it is necessary to provide a
fully transparent clarification of mislabeling issues. Also, companies that already enjoy a high level of
trust in Norway might function as a door-opener for sustainability certifications.

The perception that similar others choose labeled products and it is socially appreciated to do
so increases the consumption of labelled products, according to this study. However, it cannot be
ruled out that reporting one’s guide use at time 1 created the impression of a more widespread social
norm for guide use at time 2, i.e., a retest effect. In the current situation in Norway, communicating
the extent of label use by Norwegian consumers would be counter-productive as label use is not very
widespread yet [60]. Still, it is possible to use a social norm approach to promote sustainable seafood
consumption, but it needs to be planned carefully, focusing, for example, on the growth rate of seafood
label use instead of the total percentage of users [99]. This might attach an innovative touch to seafood
labels. Another possibility is to communicate seafood label and guide use by respected community
members, known as role models [100].

Campaigns focusing on seafood guide use should take into account that this behavior is currently
impeded by consumers’ lack of knowledge about this option. Here, raising awareness around seafood
guides, ways to receive them and how to use them should be central here. Providing consumers
with mobile apps with seafood guides that are easy to use may also increase usage. At the same
time, using seafood guides might create a normative framework around using them. As already
indicated, organisations providing seafood guides have to work with full transparency regarding the
classification process to be trustworthy. However, being a more detailed option that requires more
effort and motivation means that seafood guides might only ever be used by the most interested and
motivated consumers.

Consumers with more positive pro-environmental attitudes seem to be more susceptible
to develop intentions to consume sustainable seafood. Therefore, people scoring high on
pro-environmental attitudes are easier to target with interventions for seafood guide use and seafood
label use and can help create a social norm around these two behaviors.
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6. Conclusions

Seafood is a substantial component of the Norwegian diet with room for improvement when it
comes to sustainability, as reflected in a low prevalence of sustainable seafood consumption practices
(using seafood labels and guides) in both our samples. This study is based on the proposition
that targeting consumer behavior is an important component in approaches to sustaining marine
resources. By strengthening the demand for sustainable seafood, industries are encouraged to supply
more sustainable seafood products [17]. The objective was to investigate the motivation behind two
selected ways of acquiring sustainable seafood: the use of sustainable seafood labels and the use of
sustainable seafood guides. The study confirms that both behaviors reflect intentions to consume
seafood sustainably, but are also influenced by social norms (i.e., how common it is perceived to
be) and (lack of) trust in labels and guides. Also, the use of the less well-known seafood guides
is also impeded by lack of sufficient knowledge. Pro-environmental attitudes work as an indirect
predictor mediated via intentions. Campaigns targeting to promote sustainable seafood consumption
should take these findings into account and might have bigger success by targeting environmentally
conscious consumers.

A remaining question is how the identified predictors can be employed in the design of actual
interventions in the field. To establish a stronger culture around the sustainable handling of seafood in
Norway would be an important step towards a responsible use of marine food resources in its own
right. Also, Norway could potentially be a role model for the rest of the world. In the ideal case, using
sustainable seafood labels or guides would be included in the process of seafood purchase as a matter
of course.
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