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ABSTRACT
A novel consumer research methodology, text highlighting, was used to explore what New Zealand consumers like and dislike

about a 20-sentence text describing a “beyond organic” food production system, based on biodynamic practices. The results were

compared with those previously collected and published for Australian, Singaporean, British and German consumers. The method

allows consumer sentiments (liking minus disliking) to be calculated for individual sentences, and New Zealanders’ sentiments

varied from+46.9 to −19.0. New Zealanders responded positively to sentences about “balanced ways of farming,” “soil fertility and

wellbeing,” “biodiversity,” “ecosystems,” and “guardians of the land.” The highest sentiment (+46.9) was for the sentence:

“Beyond organic” farmers care for the soil, groundwater, and wildlife to build healthy ecosystems and rich biodiversity.”

Differences between countries, when they existed, suggest that New Zealanders are more supportive of farmers and the role

of farming in local communities.

1 | Introduction

Food security is a global challenge, as the world’s population is

expected to increase to 9.8 billion in 2050 (United Nations 2019).

To meet this challenge, increasing amounts of food will need to

be grown in production systems that are sustainable, do not fur-

ther compromise planetary boundaries, and do not exceed inter-

national agreements to limit greenhouse gas production (Steffen

et al. 2015; Pereira 2017; United Nations Climate Change 2024).

Exports from the Food and Fibre sector are a dominant part of

the New Zealand economy, worth $NZ54.6 billion in the year to

30 June 2024 (Ministry for Primary Industries 2024) and, beyond

its own domestic population of 5.3 million (Stats N. Z. 2024), feed

an estimated 40 million people per annum (Proudfoot 2017).

Analysis of Statistics New Zealand data indicates retail value

of food within New Zealand for 2024 was $NZ44.2 billion, repre-

senting consumption of domestically produced and imported

foods (personal communication, Lynne Scanlen, Operations

Manager - Food Innovation Portfolio, Group Plant and Food
Research, New Zealand Institute for Bioeconomy Research Ltd).

There are ongoing substantial increases in efficiency of New
Zealand agricultural production (DairyNZ and LIC 2022;
New Zealand Apples & Pears 2021). Nevertheless, without care-
ful management, agricultural intensification can pose a risk to
the environment, for example through the leaching into water-
ways of fertilizers applied to grasslands and crops (McDowell and
Haygarth 2024; Norris et al. 2023). Recognition of these risks and,
indeed, the observation of degradation of the environment and
biodiversity have prompted debate in New Zealand (Feltham
2014; Prickett and Joy 2024), as in other parts of the world
(Rabalais et al. 2002; Schaub 2021). For New Zealand consumers,
food production is necessary for their own food security and the
success of the export economy but, at the same time, if not man-
aged may pose a risk to the environment and biodiversity. There
is a body of recent literature on the “social license to operate”
(SLO) for farming systems in New Zealand (Beban et al. 2023;
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Booth et al. 2022, 2024). New Zealanders from different regions
vary in the extent that they perceive farms’ environmental perfor-
mance (Booth et al. 2022). Even so, perceptions of the character-
istics of “good farming” are relatively well aligned for the public
and farmers (Booth et al. 2024). However, there remains little infor-
mation about how consumers view food production systems and
whether their views differ from those in other countries.

Sensory and Consumer Science draws from a broad range of dis-
ciplines with a primary interest in food consumption behavior,
although many consider a broader definition (Jaeger and
MacFie 2010; Jaeger et al. 2025a, Jaeger et al. 2025b). The study
of consumption behavior has advanced as people’s discretionary
income increased over the last 80 years (Antonides and van Raaij
1998), and food choice behavior is complex and affected by com-
binations of many factors (Koster 2009). In the 1980s, Sensory
and Consumer Science broadened its focus to include research
on the food context (Meiselman et al. 2022). Within the broader
topic, there is interest in how consumers’ expectations about the
food they buy and eat are influenced by the way it has been pro-
duced (e.g. Ares et al. 2021; Giacalone and Jaeger 2023), and it is
with this framework that the current research was initiated.

Consumers’ attitudes and perceptions regarding agricultural pro-
duction systems are difficult to study, in part because of their lim-
ited understanding of food, food production, and food sustainability
issues (e.g. Hutchings et al. 2024). A new consumer methodology,

text highlighting, allows researchers to quantify attitudes to a topic
that has been described in text (Jaeger et al. 2022; Jaeger et al.
2023a). Consumers are provided with an informational text describ-
ing the focal topic and related issues and asked to highlight the
words or phrases that they like and dislike. Consequently, it is
possible to undertake a sentiment analysis and to determine the
phrases and words within the description that resonate more
strongly/less strongly with consumers (Jaeger et al. 2023b).

This study leveraged an earlier online study in four countries
(Germany, Australia, the United Kingdom, and Singapore) of con-
sumer perceptions of an agricultural production system described
as “beyond organic” (Jaeger et al. 2023b) to study New Zealand con-
sumers. The text in this description describes aspects of farming that
are often perceived positively by people. Although it is generated
from this specific exemplar, it also reflects general themes promoted
in production systems described as being regenerative, as well
as those of farmers using conventional farming approaches. In this
way, the information reflects environmental, social, and physical
wellbeing outcomes associated with food production that are likely
to resonate, immaterial of the specific farming system. Using
the existing text developed by Jaeger et al. (2023b), two research
questions are addressed: (1) How do New Zealand consumers
respond to a text describing a “beyond organic” food production
system? and (2) Do New Zealand consumers respond in a way that
differs from those of consumers in other exemplar countries?

TABLE 1 | Sentences used for the text-highlighting task.

Sentence Wording

S1 Most people have heard about organic foods: they know that they are not genetically modified, and that they are made
without the use of artificial and chemical sprays.

S2 “Beyond organic” foods are less well known.

S3 Yet both types of food are organic, and both can be recognised by government-approved logos.

S4 However, “beyond organic” is more than just a way to produce food.

S5 It is a philosophy that wants to create and maintain healthy, varied and balanced ways of farming.

S6 The “beyond organic” mindset sees the farm as a single living organism where soil fertility, plant growth and farmers’
wellbeing all influence one another.

S7 “Beyond organic” farmers care for the soil, groundwater, and wildlife to build healthy ecosystems and rich biodiversity.

S8 Often, a large part of the farm is held as a natural area with streams, native plants, animals and insects.

S9 This helps land and ecosystems to return to how they were before farming began.

S10 Farmers and farm workers are key to the “beyond organic” way of agriculture.

S11 Their wellbeing is important for the health of the living farm, and this thinking flows from the farm to local towns and
back again.

S12 When local towns are strong, farms and farmers will be strong too.

S13 “Beyond organic” agriculture has a long-term outlook.

S14 A key idea among farmers is that they serve as guardians of the land.

S15 They aim to work in harmony with those who went before them, while protecting the land for future generations.

S16 This creates spiritual and cultural connections across generations.

S17 One way to think about “beyond organic” farming is as a positive change in agriculture.

S18 But it can also be seen as non-scientific with links to magical thinking.

S19 Farmers making decisions about when to plant and harvest based on the positions of the sun, moon and stars is one
example.

S20 Another example is the use of mixtures of cow dung and herbs because they are seen to boost soil and plant fertility.
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2 | Methods

Three hundred and five participants from diverse regions of New
Zealand were recruited from a commercial database. The data
were collected using an online survey methodology (Jaeger
et al. 2023b) between March and April 2022. The study was imple-
mented by an ISO 20 252:2019 (International Organization for
Standardization 2019) accredited research provider. Participants
answered the survey at a location of their choosing, using a desk-
top or laptop computer. The research was covered by Consumer
Ethics Approval for consumer research at The New Zealand
Institute for Plant and Food Research Limited. Participants were
assured that their responses would remain confidential and gave
voluntary consent to participate. As compensation, they earned
reward points and promotional offers.

Participants were provided with an informational text, twenty
sentences long, and asked to highlight words and phrases that
they liked/felt positive about (in green) or disliked/felt negative
about (in red), as described in Jaeger et al. (2023b). The text was
purposefully written to include concepts that may be perceived
positively and negatively and described an agricultural produc-
tion system that was described as “beyond organic” (Table 1).
Participants were also prompted to explain their reasons for
selecting text as “like” or “dislike” through an open-ended
response box immediately after the text-highlighting task. To
minimise cognitive burden, 50% of the cohort were shown their
“liked” comments and 50% were shown their “disliked” com-
ments and asked to explain their reasoning.

In a follow-up task, participants were asked a series of eight atti-
tudinal questions (using a randomised presentation order) about
“beyond organic” agriculture:

1. I expect that fruits and vegetables from “beyond organic”
farms will cost more than organic ones.

2. Fruits and vegetables from “beyond organic” farms will be
better for me than organic ones.

3. Fruits and vegetables from “beyond organic” farms will
taste good.

4. In my opinion, “beyond organic” farming is better for the
environment than organic farming.

5. It appeals to me that biodiversity and ecosystem health mat-
ters a lot to “beyond organic” farmers.

6. I like that “beyond organic” farmers feel a deep connection
to the land, both its past and future uses.

7. I reject the idea that farms are like factories and have inputs
and outputs that should be optimised for profit.

8. I sharemany of the beliefs that guide “beyond organic” farmers.

Responses were collected using a seven-category scale: disagree
strongly, disagree moderately, disagree slightly, neither agree nor
disagree, agree slightly, agree moderately, and agree strongly,
with scores 1–7, respectively.

3 | Statistical Analysis

All analyses were performed using R software version 3.6.1
(R Core Team 2023). A 5% significance level was considered
for all analyses.

3.1 | Text Highlighting

For each respondent, each sentence was categorised as “liked” if
at least one of the words were liked, and none disliked; as “dis-
liked” if at least one of the words were disliked and none liked; or
as “no response.” The number of “mixed” responses (words both
liked and disliked) was small (generally <2%), and these were
combined with “no response.” The percentages of participants
“liking” and “disliking” each sentence were calculated. Average
sentiment scores for sentences were calculated as the difference
between the percentage of participants “liking” it and the per-
centage of participants “disliking” it. Positive scores represented
a generally positive sentiment, and negative scores represented a
generally negative sentiment toward the provided information.
The scores could range between −100 and+ 100, with the former

FIGURE 1 | Word clouds for likes (A) and dislikes (B) from a text-

highlighting task (305 participants). The larger the font and darker the

color, the more New Zealand consumers who highlighted that word.
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representing a sentence for which all respondents used “dislike”
highlighting, and the latter representing a sentence for which all
respondents used “like” highlighting. In addition, word clouds were
created to visually represent the percentages of participants who
highlighted words as “like” and “dislike.” For each of the 20 sen-
tences, the Kruskal–Wallis test was used to compare the average
sentiment scores of New Zealand consumers with those from the
other four countries. Dunn’s test was used for post hoc compari-
sons, with Bonferroni’s correction to adjust for multiple testing.

3.2 | Attitude Questions

For each of the attitudinal questions, means and standard devia-
tions of the Likert-scale scores were calculated. The Kruskal–
Wallis test was used for evaluating significant differences among
participants in the five countries. When differences were statis-
tically significant, Dunn’s test was used for post hoc comparisons,
with Bonferroni’s correction to adjust for multiple testing.

4 | Results and Discussion

4.1 | Text Highlighting by New Zealand
Consumers

The word cloud in Figure 1 indicates the proportion of consum-
ers who highlighted each word as being liked or disliked. For
statistical analysis, this word-highlighting data was aggregated
for each of the 20 sentence to provide input for the sentiment
analysis presented in Figure 2. The highest sentiment score,
46.9%, was associated with Sentence 7, “‘Beyond organic farmers’
care for the soil, groundwater, and wildlife to build healthy ecosys-
tems and rich biodiversity.” Additional sentences associated with
“balanced ways of farming,” “soil fertility and wellbeing,” “bio-
diversity,” “ecosystems,” and “guardians of the land” all reso-
nated with consumers and attracted sentiment scores between
24.3% and 32.1% (Figure 2: Sentences 5, 6, 8, 9, 14). As a refer-
ence, Sentence 1, “Most people have heard about organic foods:

they know that they are not genetically modified, and that they
are made without the use of artificial and chemical sprays,” con-
tains themes known to resonate with many consumers and also
attracted a sentiment score of 23.6%. Sentences associated with
the wellbeing of agricultural communities (Sentences 11 and 12)
also attracted sentiments of 25.9% and 18.0%, respectively.
However, discussion of the role of farmers and farm workers
(Sentence 10) attracted relatively lower sentiments, of 11.8%.

As the text purposely moved to spiritual and cultural connec-
tions, and examples of activities drawing from biodynamic prac-
tices (Sentences 16 onwards), the sentiment scores declined
(Figure 2). Indeed, Sentence 18 attracted a strongly negative sen-
timent, although, as in the earlier study (Jaeger et al. 2023b), this
reflected a mixture of responses. Recall that open-ended com-
ments were obtained for selected samples of highlighted text, pro-
viding qualitative insights into the reasons why consumers liked
or disliked sentences. For Sentence 18, some participants com-
mented that they disliked that “magical thinking” should inform
agricultural practices (e.g. “I have a fundamental dislike for non-
scientific thinking. It is primitive and backwards”), while a few
disliked the sentence because they perceived it to reflect western
scientific bias (e.g. “… It is narrow minded, not inclusive of or
respectful to indigenous models that have been effectively used
for millennia”).

4.2 | Comparisons of Text Highlighting with
Those in Other Countries

The data for the four-country study (Jaeger et al. 2023b) were col-
lected a year prior to the study presented here for New Zealand
consumers. It was of interest to consider how New Zealand con-
sumers might compare with those in the other selected countries,
and consequently, the combined dataset was analysed. Consumer
recruitment provided an identical age and gender split and similar
household size, educational attainment, and employment status in
New Zealand (Table 2) as in the other counties (Jaeger et al. 2023b,
Supplementary information) – for all countries, the sample was
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FIGURE 2 | Sentiment analysis of sentences from a text-highlighting task (305 New Zealand participants). Sentences are described in Table 1.
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not representative of national demographics. The New Zealand
consumer sample tended to be skewed to older, wealthier, more
European, and from smaller households. Thus, the sentiments and
attitudes were more likely related to samples of people of similar
demographics in each country rather than being representative of
each population. An advantage of using text highlighting is that it
is a scale-free method, intuitive to consumers and little affected by
cultural differences in scale usage and does not introduce response
and other forms of consumer bias (Ares and Jaeger 2022; Jaeger
and Ares 2022; Jaeger et al. 2022).

For nine of the 20 sentences, consumer sentiments were not sta-
tistically different for any country. For four of the sentences that
attracted different responses between countries, New Zealand
consumers provided responses that were not statistically different
from those of consumers from the United Kingdom, Australia,
Singapore, or Germany (Table 3). For the remaining sentences
where significant differences were found, New Zealanders
provided sentiments that tended to be highest or among the high-
est (Sentences 8, 9, 11, 12, 14, 16 and 20). For example,
New Zealand consumers’ sentiments were statistically higher
than those of (1) German consumers for Sentences 11, 12, 14,
and 16; (2) Singaporean consumers for Sentences 8, 12, and 20;
(3) Australian consumers for Sentence 9; and (4) United
Kingdom consumers for Sentence 12 (Table 3). Notably, the sen-
timents towards Sentence 12, “When local towns are strong, farms
and farmers will be strong too,” were higher than in the United
Kingdom, Singapore, and Germany, although not significantly
different from Australian sentiments (Table 3). Broadly speaking,
these results suggest that few differences occur between
New Zealand, United Kingdom, Singaporean, and German con-
sumers. However, for the few sentences where differences among
countries exist, New Zealanders were more positively disposed to

TABLE 2 | Summary of New Zealand participants’ demographic and

socioeconomic characteristics shown as percentagesa of total sample

(N= 305).

Participant characteristics Percentage

Gender

Male 50

Female 50

Age group

Younger (18–45 years old) 50

Older (46–69 years old) 50

Place of living

Auckland 33

Christchurch 13

Wellington 11

Other Northc 31

Other Southd 11

Ethnicityb

New Zealand European 70

Māori 10

Pacific Island 3

European 4

Chinese 7

Indian 6

Middle Easter/Latin American/African 2

Other 6

Prefer not to answer 1

Annual household income, before
tax ($NZ)

Less than $100,000 51

$100,000 or more 42

Prefer not to answer 7

Household size

1–2 people 52

3–4 people 39

5 or more people 9

Prefer not to answer <1

Household membersd

No-one, I live alone 16

Spouse/partner 59

Child/ren aged under 18 29

Child/ren aged over 18 12

Parents 7

Flatmate/s 9

Other 3

Prefer not to answer 1

(Continues)

TABLE 2 | (Continued)

Participant characteristics Percentage

Educational attainment

Below bachelor’s degree 50

Bachelor’s degree or higher 46

Other/prefer not to say 4

Employment status

Working full time 53

Working part time 18

No-paid work/home duties 6

Student 4

Unemployed 5

Retired 11

Other 2

Prefer not to answer 2

Notes: aAfter rounding, some percentage values may not add to 100.
bTotal responses may exceed 100% because multiple options can be selected.
cIncludes: Manawatu-Wanganui (9%), Waikato (8%), Bay of Plenty (6%),
Northland (4%), Hawke’s Bay (4%), and Taranaki (<1%).
dIncludes: Otago (7%), Southland (2%), Nelson (1%), Marlborough (<1%), and
West Coast (<1%).
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information about farms as contributing to ecosystems and bio-
diversity, farmers as guardians of the land, farming communities,
multigenerational and spiritual connections to the land, and nat-
ural fertilizers. Speculatively, this may reflect the sample of con-
sumers recruited and that the percentage of New Zealand
consumers in the sample with moderate to high connections
to agriculture (through their own activities and those of family
and friends) was higher than those in the other four countries.
However, information on consumers’ links to agriculture were
not collected in this study nor in Jaeger et al. (2023b). Other stud-
ies recruiting from the general New Zealand population have
resulted in 64% of respondents having interacted with farmers
(Booth et al. 2024). Furthermore, surveys assessing New
Zealand public’s perception of “a good farmer” are relatively well
aligned with those of farmers, and “environmentally friendly,”
“welfare of stock,” “complies with biosecurity,” and “equitable
care for staff” were characteristics perceived to be important
by 75% or more of respondents (Booth et al. 2024).

4.3 | Attitudes to “Beyond Organic” Production

Recall that a series of attitudinal questions were asked regarding
“beyond organic” fruits and vegetables and consumers’

expectations of cost, better for me, good tasting, better for the
environment, protection of biodiversity and ecosystems, connec-
tion to the land, farms as factories, and shared beliefs. Differences
in attitudes of consumers from UK, Australia, Singapore, and
Germany were as described in Jaeger et al. (2023b) and the incor-
poration of New Zealanders enabled some finetuning (Table 4).
Across all statements, consumers provided mean Likert scores
between 4.44 (i.e. between “neither agree nor disagree” and
“agree slightly”) and 5.77 (i.e. between “agree slightly” and
“agree moderately”; Table 4). For each of the statements, differ-
ences in mean consumer Likert scores from the different coun-
tries were relatively small in magnitude and only the extremes
were statistically different. For example, the statement that “…
fruits and vegetables from ‘beyond organic’ farms will cost more
than organic ones”was ranked highest for agreement in all coun-
tries was and the only significantly different between consumers
from the UK (score= 5.77) and Singapore (score= 5.46) with
consumers from other countries not being significantly different
from either UK or Singapore, or each other (Table 4). In a similar
way, there was consensus across countries, excluding Germany,
that the statement “I reject the idea that farms are like factories
and have input and outputs that should be optimised for profit”
attracted the lowest mean agreement score for consumers from
all countries, with only responses from consumers from

TABLE 3 | Sentiment scores from a text-highlighting task in New Zealand (NZ; 305 participants) compared with scores from the United Kingdom

(UK; 310 participants), Australia (AU; 309 participants), Singapore (SG; 309 participants), and Germany (DE; 307 participants) obtained in a prior

study Jaeger et al. (2023b). Kruskal–Wallis p-values are presented, and, when statistically significant, sentiment scores are in bold; those for NZ

are underlined when they are the highest or among the highest.

Sentence

Country

p-ValueUK AU SG DE NZ

S1 19.4 18.3 27.2 17.3 23.6 0.331

S2 8.7 3.2 6.8 0.1 7.2 0.182

S3 2.9a 10.6ab 16.2b 4.9a 8.5ab 0.005

S4 8.4 11.9 13.6 11.7 11.8 0.691

S5 27.1 22.8 33.7 23.8 28.9 0.058

S6 24.8 19.6 18.8 22.1 26.2 0.219

S7 47.7 38.9 44.7 45.6 46.9 0.194

S8 26.1ab 22.8ab 15.5a 32.6b 32.1b 0.000

S9 17.4ab 13.5a 16.8ab 15.0ab 23.3b 0.042

S10 12.6 12.5 10.0 9.4 11.8 0.793

S11 18.4ab 16.1ab 20.7ab 11.1a 25.9b 0.001

S12 8.4a 13.2ab 8.7a 4.9a 18.0b 0.000

S13 19.7 12.9 19.1 22.1 17.4 21.3

S14 20.0b 14.5ab 18.8ab 8.8a 24.3b 0.001

S15 23.2ab 21.5ab 31.4b 14.7a 23.3ab 0.001

S16 7.1b 3.2ab 12.3b −4.2a 7.5b 0.000

S17 19.0ab 12.2a 23.6a 13.7ab 17.7ab 0.037

S18 −12.9b −13.2b −18.8ab −25.4a −19.0ab 0.012

S19 1.6 −2.3 −3.9 −2.3 1.0 0.580

S20 0.6b 0.0b −13.6a −0.3b 4.3b 0.001

Notes: Sentiment scores with different superscript letters are significantly different according to Dunn’s test for a significance level of 0.05, considering Bonferroni’s
correction.
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Germany (score= 4.95) and New Zealand (score= 4.44) being
significantly different (Table 4). Mostly, the responses of New
Zealand consumers were not significantly different from those
of consumers in the United Kingdom, Australia, Singapore,
and Germany. However, New Zealand consumers’ responses
to questions about farms and farming were different from those
of consumers from other countries: 1) they were less likely than
the Germans to reject the idea that farms are like factories and
have inputs and outputs that should be optimised for profit (Q7);
2) they were less likely than consumers from the United
Kingdom and Australia to share many of the beliefs that guide
“beyond organic” farmers (Q8); and 3) while not significantly
different for most countries, they were more likely than
Singaporeans to agree that fruits and vegetables from “beyond
organic” farms will taste good (Q3).

4.4 | Limitations

This study was framed within a consumer research perspective
outlined in Jaeger et al. (2023b). The similarities in consumers’
responses in all five countries argues that the New Zealanders
(as with participants from other countries) responded to the pro-
tocol as consumers of food rather than as citizens from a country
that exports food. Somemay wish to also view the results in terms
of “social licence to operate.” There are several cautions for those
seeking to interpret the information in this way. The method, text
highlighting, is new and has an advantage that it does not intro-
duce various forms of consumer bias. Nevertheless, increasing
numbers of text highlighting studies on a broader range of
consumer-relevant topics would improve understanding of the
methodological strengths and weaknesses. Participants are not
forced to highlight all relevant text. Therefore, the method is bet-
ter viewed as being somewhat qualitative and caution exercised

when interpreting data in a quantitative manner. The values are
best considered in a relative and/or comparative sense.

5 | Conclusions

New Zealand consumers’ likes and dislikes about an informational
text describing aspects of a “beyond organic” food production sys-
tem have been characterised. These mostly mirrored responses of
consumers from the United Kingdom, Australia, Singapore, and
Germany who were similar in age and gender, but not represen-
tative of populations in each country. It is argued that while
reflecting the specific “beyond organic” description, the senti-
ments and attitudes may well apply to other agricultural food pro-
duction systems. Where differences between countries existed,
they suggest that this sample of New Zealanders consumers were
more supportive of farmers and the role of farming in local com-
munities than similar consumers from the other countries.
Further research is required to understand why New Zealand con-
sumers are more supportive of agriculture.
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TABLE 4 | Attitudes in New Zealand (NZ; 305 participants) compared with those in the United Kingdom (UK; 310 participants), Australia (AU; 309

participants), Singapore (SG; 309 participants), and Germany (DE; 307 participants) obtained in a prior study Jaeger et al. (2023b). Values represent mean

agreement with statements (± SE) on a category scale from 1 (disagree strongly) to 7 (agree strongly). Kruskal–Wallis p-values are presented; NZ mean

scores for agreement with statements are in bold and underlined when they are among the highest or lowest in cross-country comparisons.

Question

Country

p-ValueUK AU SG DE NZ

Q1: costc 5.77 ± 0.07b 5.59 ± 0.08ab 5.46 ± 0.07a 5.55 ± 0.07ab 5.57 ± 0.08ab 0.013

Q2: better for med 4.85 ± 0.08b 4.93 ± 0.09b 4.86 ± 0.07b 4.44 ± 0.08a 4.65 ± 0.08ab 0.000

Q3: taste goode 5.44 ± 0.07b 5.41 ± 0.08b 4.92 ± 0.06a 5.23 ± 0.08b 5.20 ± 0.07b 0.000

Q4: environmentf 5.30 ± 0.08b 5.20 ± 0.09b 5.19 ± 0.07ab 4.87 ± 0.08a 5.04 ± 0.08ab 0.001

Q5: biodiversityg 5.65 ± 0.07b 5.44 ± 0.09ab 5.43 ± 0.06a 5.41 ± 0.08ab 5.39 ± 0.08ab 0.023

Q6: land useh 5.56 ± 0.08a 5.45 ± 0.08a 5.41 ± 0.06a 5.34 ± 0.08a 5.25 ± 0.09a 0.047

Q7: reject factoriesi 4.63 ± 0.09ab 4.70 ± 0.09ab 4.63 ± 0.08ab 4.95 ± 0.09b 4.44 ± 0.09a 0.001

Q8: share beliefsj 5.12 ± 0.09b 5.01 ± 0.09b 4.97 ± 0.06ab 4.94 ± 0.09ab 4.77 ± 0.09a 0.010

Notes: Attitude scores with different superscript letters (a, b, ab) are significantly different according to Dunn’s test for a significance level of 0.05, considering
Bonferroni’s correction.
Full were:c I expect that fruits and vegetables from “beyond organic” farms will cost more than organic ones.
dFruits and vegetables from “beyond organic” farms will be better for me than organic ones.
eFruits and vegetables from “beyond organic” farms will taste good.
fIn my opinion, “beyond organic” farming is better for the environment than organic farming.
gIt appeals to me that biodiversity and ecosystem health matters a lot to “beyond organic” farmers.
hI like that “beyond organic” farmers feel a deep connection to the land, both its past and future uses.
iI reject the idea that farms are like factories and have inputs and outputs that should be optimised for profit.
jI share many of the beliefs that guide “beyond organic” farmers.

Journal of the Royal Society of New Zealand, 2026 7 of 8

 11758899, 2026, 1, D
ow

nloaded from
 https://rsnz.onlinelibrary.w

iley.com
/doi/10.1002/snz2.70010 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [26/05/2026]. See the T

erm
s and C

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

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



References

Antonides, G., and W. F. van Raaij. 1998. Consumer Behaviour: A
European Perspective, 619. John Wiley & Sons Ltd.

Ares, G., B. Ha, and S. R. Jaeger. 2021. “Consumer Attitudes to Vertical
Farming (Indoor Plant Factory with Artificial Lighting) in China,
Singapore, UK, and USA: A Multimethod Study.” Food Research
International 150: 110811.

Ares, G., and S. R. Jaeger. 2022. “Text Highlighting for Attitude
Measurement in Cross-Cultural Consumer Research: A Methodological
Study.” Journal of Sensory Studies 37, no. 2: e12728.

Beban, A., C. Korson, J. Reid, J. Procter, J. Halley, and K. Mackenzie. 2023.
“Building a Place-Based Social Licence to Operate.” In Technical Report
for Our Land andWater National Science Challenge. Massey University.
https://ourlandandwater.nz/wp-content/uploads/2023/10/Building-a-
Place-based-Social-Licence-to-Operate-Report-Oct-2023.pdf.

Booth, P. L., K. F. D. Hughey, G. N. Kerr, and P. Stahlmann-Brown.
2022. “New Zealand Environmental Perceptions Survey: 2022.”
Manaaki Whenua – Landcare Research Contract Report LC4207.
https://www.landcareresearch.co.nz/assets/Discover-Our-Research/
Environment/Sustainable-society-policy/EPS/report-nz-environmental-
perceptions-survey-2022.pdf.

Booth, P. L., M. Espig, N. Kirk, et al. 2024. “Perceptions of the Good
Farmer and Social Licence to Operate in Aotearoa New Zealand.”
Journal of the Royal Society of New Zealand 55, no. 6: 1589–1609.
https://doi.org/10.1080/03036758.2024.2351910.

DairyNZ, and LIC. 2022. “New Zealand Dairy Statistics 2021–22.”
Accessed September 11, 2024. https://www.dairynz.co.nz/media/
uzeekwgr/nz-dairy-statistics-2021-22-web.pdf.

Feltham, C. 2014. “Current Issues for the 51st Parliament: Freshwater
Quality in New Zealand. Parliamentary Library.” Accessed
September 11, 2024. https://www.parliament.nz/resource/mi-NZ/
00PLEcoC51261/0a9d83d113b7f4d6bbeb510e5fd528a0eb811b0e.

Giacalone, D., and S. R. Jaeger. 2023. “Consumer Acceptance of Novel
Sustainable Food Technologies: A Multi-Country Survey.” Journal
of Cleaner Production 408: 137119.

Hutchings, S. C., S. L. Chheang, D. I. Hedderley, C. E. Realini, and
S. R. Jaeger. 2024. “Investigating UK Consumer Perception of Food
Sustainability and Consumer Strategies for Improving the
Sustainability of Their Most Recent Meal.” Journal of Sensory
Studies 39, no. 5: e12948.

International Organization for Standardization. 2019. “Market,
Opinion and Social Research, including Insights and Data
Analytics—Vocabulary and Service Requirements (ISO Standard
No. 20252:2019).” https://www.iso.org/obp/ui/#iso:std:iso:20252:
ed-3:v1:en.

Jaeger, S. R., and G. Ares. 2022. “Measuring Consumer Attitudes Using
Text Highlighting: Methodological Considerations.” Food Quality and
Preference 96: 104422.

Jaeger, S. R., S. L. Chheang, and G. Ares. 2022. “Text Highlighting as a
New Way of Measuring Consumers Attitudes: A Case Study on
Vertical Farming.” Food Quality and Preference 95: 104356.

Jaeger, S. R., S. L. Chheang, and G. Ares. 2023a. “Text Highlighting Three
Methodological Studies to Inform Guidelines for Implementation.”
Food Quality and Preference 95: 104904.

Jaeger, S. R., F. R. Harker, and G. Ares. 2023b. “Consumer Insights about
Sustainable and beyond Organic Agriculture: A Study of Biodynamics
in the United Kingdom, Australia, Singapore, and Germany.” Journal
of Cleaner Production 401: 136744.

Jaeger, S. R., and H. MacFie. 2010. Consumer-Driven Innovation
in Food and Personal Care Products. 662. Woodhead Publishing
Limited.

Jaeger, S. R., H. L. Meiselman, and D. Giacalone. 2025a. “Sensory and
Consumer Science: A Complex, Expanding, and Interdisciplinary
Field of Science.” Food Quality and Preference 122: 105298.

Jaeger, S. R., H. L. Meiselman, and D. Giacalone. 2025b. “Reply to Three
Commentaries on the Definition of Sensory and Consumer Science by
Jaeger et al. (2024).” Food Quality and Preference 129: 105493.

Koster, E. P. 2009. “Diversity in the Determinants of Food Choice: A
Psychological Perspective.” Food Quality and Preference 20, no. 2:
70–82.

McDowell, R. W., and P. M. Haygarth. 2024. “Reducing Phosphorus
Losses from Agricultural Land to Surface Water.” Current Opinion
in Biotechnology 89: 103181.

Meiselman, H., S. R. Jaeger, B. T. Carr, and A. Churchill. 2022.
“Approaching 100 years of Sensory and Consumer Science:
Development and Ongoing Issues.” Food Quality and Preference
100: 104614.

Ministry for Primary Industries. 2024. “Situation and Outlook for Primary
Industries, June 2024.” In Ministry for Primary Industries, Economic
Intelligence Unit. https://www.mpi.govt.nz/dmsdocument/62637-
Situation-and-Outlook-for-Primary-Industries-SOPI-June-2024.

New Zealand Apples & Pears. 2021. “Annual Report 2021.” Accessed
September 11, 2024. https://info.applesandpears.nz/media/yy3b5bzu/
nzap_annual_report_web-21.pdf.

Norris, M., P. R. Johnstone, S. R. Green, et al. 2023. “Using Drainage
Fluxmeters to Measure Inorganic Nitrogen Losses from New
Zealand’s Arable and Vegetable Production Systems.” New Zealand
Journal of Crop and Horticultural Science 51: 274–296. https://doi.
org/10.1080/01140671.2022.2077771.

Pereira, L. S. 2017. “Water, Agriculture and Food: Challenges and Issues.”
Water Resources Management 31: 2985–2999.

Prickett, M., and K. M. Joy. 2024. “Aotearoa New Zealand’s New
Government Proposal to Remove Hard-Won Protection for Waterways
Will Worsen the Country’s Freshwater Crisis.” InlandWaters 14, no. 1–2:
37–48. https://doi.org/10.1080/20442041.2024.2335738.

Proudfoot, I. 2017. KPMG Agribusiness Agenda 2017: The Recipe for
Action. KPMG. https://assets.kpmg.com/content/dam/kpmg/nz/pdf/
June/agri-agenda-2017-kpmg-nz.pdf.

R Core Team. 2023. “R: A Language and Environment for Statistical
Computing (Version V. 4.3.2) [Computer Software]. R Foundation
for Statistical Computing.” Accessed September 11, 2024. https://
www.R-project.org.

Rabalais, N. N., R. E. Turner, and D. Scavia. 2002. “Beyond Science into
Policy: Gulf of Mexico Hypoxia and the Mississippi River.” BioScience
52: 129–142.

Schaub, S. 2021. “Public Contestation over Agricultural Pollution: A
Discourse Network Analysis on Narrative Strategies in the Policy
Process.” Policy Sciences 54: 783–821.

Stats, N. Z. 2024. “Population.” Accessed September 11, 2024. https://
www.stats.govt.nz/topics/population.

Steffen, W., K. Richardson, J. Rockström, et al. 2015. “Planetary Boundaries:
Guiding Human Development on a Changing Planet.” Science 347,
no. 6223: 1259855. https://doi.org/10.1126/science.1259855.

United Nations 2019. “World Population Prospects 2019: Highlights.
United Nations, Department of Economic and Social Affairs.”
Accessed May 17, 2024. https://population.un.org/wpp/assets/Files/
WPP2019_Highlights.pdf.

United Nations Climate Change. 2024. “The Paris Agreement; What is the
Paris Agreement?” Accessed May 17, 2024. https://unfccc.int/
process-and-meetings/the-paris-agreement.

8 of 8 Journal of the Royal Society of New Zealand, 2026

 11758899, 2026, 1, D
ow

nloaded from
 https://rsnz.onlinelibrary.w

iley.com
/doi/10.1002/snz2.70010 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [26/05/2026]. See the T

erm
s and C

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

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://ourlandandwater.nz/wp-content/uploads/2023/10/Building-a-Place-based-Social-Licence-to-Operate-Report-Oct-2023.pdf
https://ourlandandwater.nz/wp-content/uploads/2023/10/Building-a-Place-based-Social-Licence-to-Operate-Report-Oct-2023.pdf
https://www.landcareresearch.co.nz/assets/Discover-Our-Research/Environment/Sustainable-society-policy/EPS/report-nz-environmental-perceptions-survey-2022.pdf
https://www.landcareresearch.co.nz/assets/Discover-Our-Research/Environment/Sustainable-society-policy/EPS/report-nz-environmental-perceptions-survey-2022.pdf
https://www.landcareresearch.co.nz/assets/Discover-Our-Research/Environment/Sustainable-society-policy/EPS/report-nz-environmental-perceptions-survey-2022.pdf
https://doi.org/10.1080/03036758.2024.2351910
https://www.dairynz.co.nz/media/uzeekwgr/nz-dairy-statistics-2021-22-web.pdf
https://www.dairynz.co.nz/media/uzeekwgr/nz-dairy-statistics-2021-22-web.pdf
https://www.parliament.nz/resource/mi-NZ/00PLEcoC51261/0a9d83d113b7f4d6bbeb510e5fd528a0eb811b0e
https://www.parliament.nz/resource/mi-NZ/00PLEcoC51261/0a9d83d113b7f4d6bbeb510e5fd528a0eb811b0e
https://www.iso.org/obp/ui/#iso:std:iso:20252:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:20252:ed-3:v1:en
https://www.mpi.govt.nz/dmsdocument/62637-Situation-and-Outlook-for-Primary-Industries-SOPI-June-2024
https://www.mpi.govt.nz/dmsdocument/62637-Situation-and-Outlook-for-Primary-Industries-SOPI-June-2024
https://info.applesandpears.nz/media/yy3b5bzu/nzap_annual_report_web-21.pdf
https://info.applesandpears.nz/media/yy3b5bzu/nzap_annual_report_web-21.pdf
https://doi.org/10.1080/01140671.2022.2077771
https://doi.org/10.1080/01140671.2022.2077771
https://doi.org/10.1080/20442041.2024.2335738
https://assets.kpmg.com/content/dam/kpmg/nz/pdf/June/agri-agenda-2017-kpmg-nz.pdf
https://assets.kpmg.com/content/dam/kpmg/nz/pdf/June/agri-agenda-2017-kpmg-nz.pdf
https://www.R-project.org
https://www.R-project.org
https://www.stats.govt.nz/topics/population
https://www.stats.govt.nz/topics/population
https://doi.org/10.1126/science.1259855
https://population.un.org/wpp/assets/Files/WPP2019_Highlights.pdf
https://population.un.org/wpp/assets/Files/WPP2019_Highlights.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement

	New Zealanders&aposx; Sentiments and Attitudes Towards a ``Beyond Organic'' Food Production System
	1. Introduction
	2. Methods
	3. Statistical Analysis
	3.1. Text Highlighting
	3.2. Attitude Questions

	4. Results and Discussion
	4.1. Text Highlighting by New Zealand Consumers
	4.2. Comparisons of Text Highlighting with Those in Other Countries
	4.3. Attitudes to ``Beyond Organic'' Production
	4.4. Limitations

	5. Conclusions


