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Abstract: Edible seaweeds have significant potential to contribute to sustainable diets that promote
health of Pacific Islanders in ecologically, economically, and socially acceptable ways. No studies
to date have investigated motivators for and the consumption of edible green seaweed from the
genus Caulerpa (sea grapes) in Samoa and Kiribati. An observational, cross-sectional study utilized
an interviewer-administered questionnaire to explore consumption behaviors and the role of sea
grapes in the current diets of individuals in Samoa and Kiribati. Of the total 145 participants
(n=79,54.5% Samoa; n = 66, 45.5% Kiribati), half (n = 76, 52%) reported consuming sea grapes.
A significantly greater proportion of Samoans (n = 56, 70.9%) reported consumption than I-Kiribati
participants (n = 20, 30.3%). A greater proportion of consumers were male (n = 47, 61.8%).
Samoan consumers reported consumption of sea grapes with a higher diversity of foods and being
related to traditional events or ceremonies. Motivators for consumption varied between countries,
with Samoan consumers reporting strong agreement for taste and value for money, and identified sea
grapes as nutritious food, as influences on consumption. Easy access was a motivator in Kiribati only.
The findings of this study are underpinned by the degree of food security and differences in culture
in Samoa and Kiribati. Future public health efforts to integrate traditional fresh food into local food
systems will need to work within the existing social parameters in each respective country.

Keywords: sustainable diet; algae; Caulerpa; research for development; RDI; livelihood; Pacific;
nutrition; NCDs

1. Introduction

The Pacific Islands are a collection of island nations located across the Pacific Ocean, which divide
into the regions of Melanesia, Micronesia, and Polynesia [1]. Many Pacific populations are in nutrition
transition, manifesting as changes in dietary intake and a move away from local food supply chains [2,3].
These nutrition transitions have coincided with a rise in the incidence of diet-related non-communicable
diseases (DR-NCDs), such as cardiovascular disease, type 2 diabetes mellitus, and cancer [4], and these
diseases are the leading cause of mortality in the Pacific region, accounting for 70-75 percent of
deaths [5]. Poor diets are a major contributory factor to the rising prevalence of malnutrition in all
its forms [6]. Following a sustainable healthy diet can promote optimal growth and development,
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support functioning and physical, mental, and social wellbeing at all life stages for present and
future generations, contribute to preventing all forms of malnutrition, reduce the risk of DR-NCDs,
and support the preservation of biodiversity and planetary health [6]. Malnutrition is a key risk factor
for NCDs, exhibiting as nutrient disorders caused by either deficient, excessive, or imbalanced intake
of energy and nutrients [7]. Obesity, hyperglycemia and hypertension are diet-related risk factors
linked to the manifestation of NCDs in the Pacific Islands [8].

Samoa and Kiribati are two countries located in the Pacific Islands region, close to the equator
but separated by 1200 km [1] (Figure 1). Samoa, an independent country in Polynesia, is made up of
two main islands, Upolu and Savai’i, and smaller islands as part of the archipelago, with a land area
of 2841 km?. In 2018, Samoa had a population of 201,000 and a Gross Domestic Product (GDP) per
capita of US$ 6022 [9]. The Republic of Kiribati, located in Micronesia, is one of the most remote and
geographically dispersed countries in the world, comprised of 32 atolls and one coral island with a land
area of 811 km? [5]. In 2018, Kiribati had a population of 110,000, half of whom reside in the capital of
South Tarawa, and a GDP per capita of US$ 1981 [10]. In 2020, according to World Bank classifications,
Samoa was ranked as an upper-middle-income country, whilst Kiribati was a lower-middle-income
country [11]. While both are in the Pacific Ocean, Samoa and Kiribati have different food systems based
on their geographical location, participation in trade, and land mass (volcanic soil in Samoa vs. coral
atolls in Kiribati). A positive association between GDP per capita and intake across all food groups has
been found, indicating poorer dietary diversity and diet quality in lower-middle-income countries [12].
Dietary shifts toward a modernized and less varied dietary pattern are considered a major factor in the
rise of obesity and NCDs in Pacific Island countries, including in Samoa and Kiribati [13,14]. Samoa has
higher dietary diversity in comparison to Kiribati, primarily due to greater access to a variety of
foods (tubers, legumes, fresh fish and meat, fruit, and green leafy vegetables) [15]. Greater dietary
diversity is typically indicative of better diet quality and improved health status [16]. The low dietary
diversity in Kiribati has been linked to the high cost of imported foods, low socio-economic status,
limited agricultural capacity secondary to environmental effects of climate change and geographic
remoteness [17]. Each of these factors also increases the vulnerability of I-Kiribati people to food
insecurity, defined as the situation that exists when people lack secure access to sufficient amounts and
types of safe, nutritious food [13].

Edible green seaweeds (genus Caulerpa, commonly referred to as sea grapes) are a natural resource
that grows on shallow reefs around Samoa and Kiribati. The term sea grapes includes several species
of Caulerpa, two of which (C. racemosa and C. chemnitzia) are available in Kiribati and Samoa. Sea grapes
can be cultivated for local consumption [18], and also potentially exported, providing economic
opportunity for Pacific Island countries [17], although neither country is involved in cultivation or
exports at present. Like other edible seaweeds, sea grapes are a rich source of nutrients, including fiber,
vitamin A, iron, and calcium [19-21], thus providing potential to contribute to the nutritional adequacy
of Samoan and I-Kiribati people. Given the coexistence of undernutrition and overnutrition in the
Pacific region [22], the high fiber and micronutrient content of indigenous sea grapes may potentially
offer preventative health solutions. To date, the population consumption practices of seaweed in Pacific
Island Countries is not known and will, therefore, be explored in this study. Additionally, the role
that sea grapes play in the anthropology of Samoan and I-Kiribati diets is unknown. If seaweeds
are a possible positive addition to Pacific Islanders’ diets, it is important to first understand if, how,
and why these populations are including seaweeds in their diets. Thus, the aim of this study was to
undertake an initial exploration of how sea grapes are currently included in Samoan and I-Kiribati
diets by quantifying intake and exploring motives for consumption.
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Figure 1. Location of territorial waters of Kiribati (Tarawa, red dot) and Samoa either side of the equator
in the Pacific Ocean, from CartoGIS Services, College of Asia and the Pacific, The Australian National
University. [23].

2. Materials and Methods

An observational, cross-sectional study design was used to explore the consumption behaviors and
role of sea grapes in the current diets of individuals in Samoa and Kiribati. An interviewer-administered
survey was used to collect quantitative and qualitative data to analyze consumption behaviors, including
the frequency of intake, portion size, and methods of inclusion in the diet. Motives behind participants’
decision to consume sea grapes were explored with the purpose of identifying differences between the
Samoa and Kiribati populations. Ethical approval was granted by the University of the Sunshine Coast
Human Research Ethics Committee (5181186) and local government approvals were granted through
the Ministry of Agriculture and Fisheries (Samoa) and the Ministry of Fisheries and Marine Resources
Development (Kiribati).

2.1. Recruitment

Recruitment for this study was undertaken in two locations, Samoa and Kiribati. This study used
a convenience sampling method, whereby intercept interviewer-administered surveys took place with
eligible participants in the Apia Fish Market and Fungalei Market (Samoa, June 2018) and in local
villages in South Tarawa, Kiribati (June 2019). In both instances, participants were initially approached
by a local research assistant from the Ministry of Agriculture and Fisheries in Samoa (four staff) and
the Ministry of Fisheries and Marine Resources Development in Kiribati (eight staff), in tandem with a
member of the university research team. Participant eligibility was determined by initially asking two
questions to confirm that participants were aged 18 years or over and identified as a resident of either
Kiribati or Samoa. A participant information sheet was available for participants prior to commencing
the interview and participants provided verbal consent to participate in the study. No incentive was
provided for participation.
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2.2. Tool

The interviewer-administered structured survey contained three sections: (1) Demographics,
(2) Consumption behaviors, and (3) Motivators for consumption. Demographic questions included
gender and age. Caulerpa species were referred to in the survey by their common name, sea grapes,
acknowledging that the term encompasses multiple species of Caulerpa in Samoa and Kiribati including
C. racemosa and C. chemnitzia. Questions on consumption behaviors were informed by the wording
used in the Dietary Questionnaire for Epidemiological Studies, Version 3.2 (DQES v3.2, Cancer Council
Victoria, Australia) and included two multiple-choice questions: On average, last year how often did
you eat sea grapes? (options from never to six or more times a day), and choose the usual portion size
of sea grapes that you would eat (with the interviewer showing the participant an actual serve size
of sea grapes as sold in the country) on a scale of less than % serving to more than one serving (with
interviewer recording amount over one serving). Section 2 also included the questions: Do you eat sea
grapes on their own? (yes/no, if not, please describe how you include them in your meals and what
else do you eat with them), and are there any traditional meals or dishes that you include sea grapes
in? (yes/no, if yes, please describe these traditional dishes and how often would this occur, and how
did you learn to prepare these dishes?). Section 3 included questions relating to motivations for eating
sea grapes. These questions were informed by a review of the literature which identified key factors
influencing food choice and read as follows: Thinking about the factors that influence your decision to
eat sea grapes, please rate the level to which you agree with each of the following statements (on a
four-point scale of strongly agree to strongly disagree) for: I like the taste, texture, smell, it is nutritious,
it is healthy, it is value for money, it is a local food, it is fresh, and it is natural. Participants were
also asked one open-ended question: Please describe any other reasons that influence your decision
to eat sea grapes. The survey questions were reviewed by the research team for content validity.
Additionally, the survey was reviewed by a member of the in-country research team and piloted with
five participants in each country, prior to data collection in Samoa and Kiribati. Minor changes were
made to wording of questions to ensure culturally appropriate language was used in each country.
Researchers and research assistants were provided with in-country training to ensure a consistent
process was followed to collect survey data. Surveys took between 10 and 15 minutes to complete.
Surveys were completed in English, however, researchers provided the option to verbally translate
into the local language (Samoan or I-Kiribati) if the participant chose not to converse in English.

2.3. Analysis

Descriptive analysis was completed in Statistical Package for Social Sciences (SPSS version 24, SPSS
Inc., Chicago, IL, USA). Demographic data and reported consumption are presented with frequency
and proportion for each variable. Likert scale responses regarding motivators for consumption are
presented as a proportion of each category. Chi-square analysis was performed to identify associations
between nationality and consumption status, consumption status and gender, and consumption status
and age.

To determine an average portion size in each country, responses to the question on the usual
portion size were assigned a gram equivalent to an average bunch weight of sea grapes (640 g).
The average bunch weight of sea grapes is based on data collected by the Ministry of Agriculture and
Fisheries (personal communication, June 2018). The average portion size for each eating occasion
was subsequently calculated for both Samoa and Kiribati. A Mann-Whitney U test was performed to
analyze the difference in portion size between the samples.

Conventional content analysis of qualitative data was performed based on the limited
understanding of this phenomenon [24]. Working independently, two researchers (H.B. and L.S.)
initially immersed themselves in the data by reading through this repeatedly [24]. Both researchers
then identified exact thoughts or concepts and highlighted these on a Microsoft Excel spreadsheet
(Microsoft Office 2019), while making notes to describe the initial analysis [24]. From here, code labels
emerged from the data and were recorded on the spreadsheet. The codes were then categorized into



Sustainability 2020, 12, 7356 50f 13

categories, based on related thoughts or ideas [24], and then further grouped into meaningful clusters
(key categories) [24]. At this point, the researchers H.B and L.S discussed the analysis and resolved any
discrepancies in coding. This analysis was completed by two authors (H.B. and L.S.) for triangulation
and to increase research rigor. The results of the open-ended questions are presented as key categories,
with examples of responses where relevant.

3. Results

3.1. Participant Characteristics and Consumption Behaviours

A total of 145 participants completed the interviewer-administered survey, with n = 79 (54.5%)
from Samoa and n = 66 (45.5%) from Kiribati. Half (52%) of the total participants in this study (76 of
145) reported consuming sea grapes, with a significantly greater proportion of consumers in Samoa
(n =56, 70.9%) than Kiribati (n = 20, 30.3%) (p < 0.01). Of those who reported consuming sea grapes,
a greater number of these were male (n =47, 61.8% vs. female n = 29, 38.2%). Overall, there was no
significant difference in reported consumption across age categories (Table 1).

Table 1. Participant characteristics in the Samoan and I-Kiribati participants. Raw number and
percentage (bracket).

Samoa n (%) Kiribati n (%)
Consumers * (n = 56) Non-Consumers (n = 23) Consumers (n = 20) Non-Consumers (n = 46)
Sex
Male 33 (59) 9(39) 14 (70) 23 (50)
Female 23 (41) 14 (61) 6 (30) 23 (50)
Age (years)
18-30 9 (16) 7 (30) 6 (30) 8(17)
31-49 31 (55) 11 (48) 6 (30) 20 (44)
50+ 16 (29) 2(09) 8 (40) 18 (39)
Undisclosed 3(13)

* Greater proportion of consumers in Samoa (p < 0.01).

Of the participants who reported frequency of consumption (n = 55), most reported consumption
of sea grapes one to three times a month. No participants reported consumption more than once a
day (Figure 2). Self-reported average portion size was larger in Samoa (365 g) than in Kiribati (240 g),
but not significantly different (p = 0.218).

Conventional content analysis revealed that Samoan consumers primarily eat sea grapes with taro
(68.9%, n = 31), banana (28.9%, n = 13), breadfruit (15.6%, n = 7), fish (15.6%, n = 7), and other meats
(13.3%, n = 6). I-Kiribati consumers reported less variety, with consumers reporting fish (55.6%, n = 10),
breadfruit (50%, n = 9) and rice (44.4%, n = 8) to accompany sea grapes. Further, most Samoans who
reported consuming sea grapes (92.1%, n = 35) identified that it is consumed at traditional events or
ceremonies, such as weddings, birthdays, and Church services. The I-Kiribati did not associate sea
grape consumption with any special events.
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Figure 2. Frequency of consumption in Samoan and I-Kiribati participants.

3.2. Motivators for Consumption

Motivations for sea grape consumption differed between Samoan (n = 56) and I-Kiribati consumers
(n = 20), with a greater proportion of Samoan consumers reporting strong agreement for taste, value
for money, and that sea grapes are nutritious, as influences on consumption (Figure 3).

Conventional content analysis of the open-ended questions allowed participants to clarify their
primary motivators for eating sea grapes or offer new factors that were not listed in the previous
question. Three key categories emerged as motivators: Taste, health, and price. No new factors
emerged from the qualitative comments, with the three key categories corroborating quantitative
responses in the previous question (Figure 3). In line with quantitative ratings of key motivators
(Figure 3), only Samoan respondents qualitatively described the importance of taste as a positive
influence on them eating sea grapes (n = 33, 41.3%), as illustrated through the following quotes:

“I like the bitter salty taste from the sea.” [Participant 6, Samoa]

“It tastes so good and is delicious with taro. I crave it when I see other people eating it.” [Participant
43 Samoa]

Health and price were important to consumers in both countries (Samoa n = 35, 43.6%; Kiribati n
= 14, 66.6%), as evidenced through the following quotes (limu is the Samoan name for seaweed):

“It’s free and healthy.” [Participant 49, Samoa]
“It’s good for my throat, the saltiness of limu makes my throat clearer.” [Participant 20, Samoa]
“It’s healthier than salt and helps to prevent high blood pressure.” [Participant 54, Samoa]

“It’s the number one health food to consume.” [Participant 7 Kiribati]
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Figure 3. Proportion of Samoan and I-Kiribati consumers and level of agreement of factor as an
influence on consumption of sea grapes.

4. Discussion

The aim of this study was to undertake a preliminary exploration of how sea grapes are currently
included in Samoan and I-Kiribati diets by quantifying intake and exploring motives for consumption.
Our study provides first insights into how the edible seaweed Caulerpa (sea grapes) is included in
Samoan and I-Kiribati diets. Given the potential that sea grapes may play in contributing to sustainable
healthy diets, this understanding makes a valuable contribution to the literature and can inform future
practice and policy efforts to support sustainable diets and promote human health. Our findings
confirm the complexity of food choice in this setting, as we uncovered multiple intertwined factors
that influence sea grape consumption. We found that sea grapes are eaten in both countries, however,
consumption is more common, more frequent, and in potentially larger amounts in Samoa compared
with Kiribati. Despite being indigenous to both countries, an exploration of consumption practices
revealed different motivating factors for consumption.

4.1. Reported Consumption

While only half of all participants reported eating sea grapes, consumption was more likely in
Samoans than the I-Kiribati. In both countries, the majority of consumers did not report consumption
greater than one to three times per month. As such, it is unlikely that sea grapes contribute substantially
to the international targets for specific nutrients [25], despite having a favorable nutrient profile and
the portion size being relatively high (365 grams). Samoans also reported consuming sea grapes
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alongside a higher variety of foods, such as taro, banana, breadfruit, fish, and meat. Samoans have a
preference for high fat, processed foods, which are characteristically high in added sugar and salt [26].
Dietary diversity in Kiribati, on the contrary, is low [17].

Interestingly, despite knowing that seaweeds are indigenous species to the Pacific, readily available
for consumption, and have possible health benefits [27], their potential contribution to meeting
recommended nutrient intakes is largely unknown. Further investigation to describe how seaweeds fit
within a broader diet and the amounts needed to meet recommended nutrient intakes for groups of
individuals of different ages and genders is warranted. Sea grapes are an affordable source of nutrients,
available locally that could replace less healthy alternatives in the diet. The various motivators
identified could be used to inform culturally and geographically appropriate health promotion efforts
to help encourage such a change.

4.2. Motivators for Sea Grape Consumption

Gaining insight into the various interconnecting factors that influence food intake is needed to
develop holistic policies and programs that promote sustainable diets. Sensory perception is a known
determinant of nutrition and eating [28]. Sensory drivers for consumption, such as taste, texture,
and smell, were important to all consumers in our study. To a lesser degree, our study revealed the
importance of health and nutrition, and cultural connectedness to sea grapes as key factors motivating
consumption for some Samoan participants. Whilst in Kiribati, value for money and local accessibility
were more commonly identified as motivators.

4.3. Sensory Drivers for Consumption

Sensory drivers for consuming sea grapes were important to all participants in our study;,
however, Samoans were more likely to be motivated by taste compared with the I-Kiribati. Taste as a
motivator in food choices in low-middle income countries (LMICs) has not been well researched [2].
Given socioeconomic status is a key determinant of food security [29], it is possible that the difference
in taste motivators seen in our sample is due to the greater relative socioeconomic advantage in
Samoa compared with Kiribati. Importantly, a positive association between GDP per capita and
intake across all food groups has been found, indicating poorer dietary diversity and diet quality in
low socioeconomic countries [12]. The prevalence of food security in Samoa and Kiribati is difficult
to compare due to a lack of accurate food security data reporting in Kiribati. However, the Global
Nutrition Index (GNI) ranks Samoa as more advantaged than Kiribati, with a GNI of 0.681 and 0.650,
respectively [30]. While this data is not without its limitations, we postulate that Kiribati is at higher risk
of food insecurity, which underpins the lack of emphasis on taste by I-Kiribati consumers. It is possible
that motivators for consuming food in Kiribati is driven by satiety, rather than sensory satisfaction.
Another possible explanation for this finding is the lower dietary diversity in Kiribati when compared
to Samoa [15,17], suggesting that I-Kiribati people are accustomed to having low variety in their diet,
and as such, do not seek to diversify in flavor and texture.

4.4. Health and Nutrition

Samoan consumers identified health and nutrition as one of the motivators in their decision to
consume sea grapes. This finding confounds the existing literature, as it is typically those of high
socioeconomic status who opt for food choices based on the premise of health [31]. Our study may be
limited due to participant bias, as only consumers of sea grapes were asked to identify motivators
for its consumption, as such, it is possible that these participants (who currently eat sea grapes) are
already more health-conscious. It is also possible that Samoans have a greater awareness of the link
between dietary behaviors and health outcomes (health literacy) with Samoans previously reported as
having basic knowledge of NCDs [32]. Future research targeting both consumers and non-consumers
is warranted to capture both barriers to, and enablers for, sea grape consumption.
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4.5. Freshness and Food Access

Freshness was identified by the Samoans as a key motivator for the consumption of sea grapes,
which was not the case for I-Kiribati participants. Freshness is a dimension of food access that, alongside
other factors within the food environment, are known to influence dietary health [33]. Access and
availability of nutritious, culturally appropriate food, key pillars of food security [34], are issues in
Kiribati, given its isolated geographical location, poor soil quality, overcrowding, and limited space.
Household decisions around food procurement in Kiribati are primarily based on the foods that are
accessible and available across seasons [35]. Low dietary diversity in Kiribati is likely due to the limited
availability and affordability of nutritious foods [17]. Given the population density and scarcity of fresh
food vendors in South Tarawa, the I-Kiribati people may rely on imported processed foods and home
food production. A key barrier to fresh food production in Kiribati is the perceived effort of home
gardening in comparison to easy access of other imported foods [35]. As a ‘no feed’ crop that does
not require exogenous feeding [36], edible seaweeds grow plentifully in oceans and can be cultivated
with little or no costs [37]. Involvement in seaweed production can contribute to improved wellbeing
through positive economic and social impacts [38]. Given the ready access to reef flats (Figure 4) and
the desire of I-Kiribati people to develop new edible seaweed supply chains [39], there is great potential
to overcome the barriers of access and availability that currently hinder sea grape consumption in
Kiribati. However, currently, we have little understanding of fishery access in Kiribati, as opposed
to the long-term monitoring of fisheries (including sea grapes) by the Ministry of Agriculture and
Fisheries in Samoan markets. The highly exposed, fringing reef flats common in Kiribati are different
from those of Samoan reefs. Revision of ministerial processes to include structured field auditing
operations is warranted to determine if, and how, habitat influences the abundance of sea grapes in
Kiribati. For this study, the Kiribati samples of sea grapes shown to participants during the survey were
collected primarily from walls of the artisanal fish traps on the exposed reefs (Figure 4), which were
traditionally owned and cared for by coastal communities to capture fish for their daily sustenance.

Figure 4b.

Figure 4. (a). Kiribati women collecting sea grapes (Caulerpa chemnitzia) from the wall and sheltered
pools of an artisanal fish trap at Temwaiku village, South Tarawa; (b). Close up of Pacific Island sea
grapes (Caulerpa racemosa); (c). Harvesting environment, low tide on the reef flat utilizing buckets for
collection; (d). Close up of prepared Pacific Island sea grapes (Caulerpa chemnitzia).
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4.6. Cultural Connectedness

Sea grapes are consumed in a number of locations across the world and are a culturally significant
food source in Hawaii, Japan, Indonesia, Malaysia, Fiji, and the Philippines [40]. In our study, Samoan
consumers recounted the importance of sea grapes as a local food, that was not evident in Kiribati.
In Samoa, the consumption frequency and the inclusion of sea grapes at ceremonial events suggest that
it may hold a traditional place within the diet. The association between sea grapes and the Samoan
culture may be attributed to the strong food culture in Samoa [41,42]. Most festivities or celebrations
are centered around food in Samoa, including the traditional fo’onai (Sunday lunch), Lotu Tamaiti
(White Sunday), in addition to weddings, birthdays, village or church meetings. The composition of a
meal is reflective of status, for instance, the butchering of a pig or a large deep-sea fish is considered
appropriate for ali’i sili (High Chief) visits [41]. The nostalgia that Samoan consumers associated with
sea grapes was not reciprocated in Kiribati, where consumption was reported to be infrequent and
local food and culture did not emerge as a motivator to consume. These results highlighted a key point
of difference between the two countries. As Samoan consumers associated sea grapes with a local food
that may link to their cultural background and heritage, the I-Kiribati did not. Limited recorded data
exist in relation to the role of food in the I-Kiribati culture. The diet is based on seafood, however,
due to the low dietary diversity and poorer access to fresh foods [17], it is possible that food does not
play a significant role in the I-Kiribati culture in comparison to the Samoan. This insight suggests that
a cultural component is important to complement edible seaweed promotion efforts in Kiribati.

Samoan’s have repeated exposure to sea grapes through their cultural heritage and attendance
at ceremonial events that serve traditional foods. Familiarity with a food is known to increase
consumption [43]. Whilst research into Pacific food environments is emerging, it has been found that
perceptions of food availability are significantly and positively associated with food acquisition [34].
The culmination of these factors (cultural traditions and familiarity) may potentially be enhancing
consumption in Samoa, and lessening consumption in Kiribati. Understanding the cultural drivers
underpinning sea grape intake in Samoa offers promising insights that could inform culturally
appropriate promotion strategies in Kiribati and elsewhere. Research in Samoa [26,44] and Solomon
Islands [45] has demonstrated a preference for local foods. Nostalgic past-focused marketing
(as opposed to present-focused marketing) can lead to more favorable brand awareness and greater
intent to purchase a product [46]. From a marketing perspective, private companies and the food
industry could employ similar strategies whereby advertising is designed to directly elicit feelings
of nostalgia that connect consumers to eating sea grapes. Future studies, including qualitative
investigations, should explore the factors that would motivate a change in behavior in those who do
not consume sea grapes.

4.7. Limitations

There are several limitations to our study. Firstly, our sample size was modest, and our results
are not representative of the broader Samoan and I-Kiribati people. Given our sample size, limited
statistical analysis was able to be undertaken. As we used an intercept interviewer-administered survey,
we did not record those individuals who declined to participate in the survey. However, given the
exploratory nature of this work, our descriptive results are novel and provide a starting point for
further work to understand seaweed consumption patterns and motivators in Samoa, Kiribati, and the
wider Pacific region. Given the cross-sectional nature of our study design, we relied on self-report data
and typical bundle size to quantify sea grape consumption. We acknowledge that there are limitations
to self-report dietary data and there may be variance in typical bundle size between vendors and over
the course of the year. The literature suggests that differences in typical diets exist between urban
and rural areas in Samoa and Kiribati [44], so it is likely that further research may find variations in
consumption behaviors across these countries, and the broader Pacific region.



Sustainability 2020, 12, 7356 11 of 13

4.8. Conclusions

This study provides preliminary findings on seaweed consumption behaviors and motivators in
Samoan and I-Kiribati people. In Samoa, the cultural significance of sea grapes is evident through
its inclusion in celebratory meals that occur on a weekly or monthly basis. Sea grapes could play an
important role in Kiribati to address poor access to and availability of fresh food, as a sustainable
diet approach to tackle low dietary diversity, multiple micronutrient deficiencies, food insecurity,
and livelihoods.

Future research from a whole-diet approach, with a larger sample size, is warranted to determine
the contribution that sea grapes (and other edible seaweeds) have towards improving diet quality and
addressing the malnutrition in all its forms. Our exploration of motives for consuming sea grapes
provides first insights that can inform the food industry and private companies, as well as future
practice and policy efforts to support sustainable diets and promote human health. Our findings
also confirm the complexity of food choice in this setting, recognizing the interplay between multiple
influences, necessitating the adoption of sociological and anthropological approaches for a robust
understanding of dietary motivators in this context.
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