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Abstract  

Background: The United Nation’s (UN) Sustainable Development Goals (SDG) address the 
adverse health and environmental changes associated with changes in the food and nutrition system. 
In one of its many sustainable development initiatives, the Food and Agriculture Organisation of the 
UN (FAO) has called for sustainable diets, which align with SDG 2, Zero Hunger, and SDG 12, 
Sustainable Consumption and Production. The inclusion of sustainability characteristics in New 
Zealand’s (NZ) eating and activity guidelines (EAGs) would contribute to directly addressing the 
SDGs and lead to achieving sustainable diets. This study aimed to evaluate the agreement among 
sectoral professionals of including sustainability characteristics within the guidelines.  

Methods: Professionals within the agriculture, environment and health sectors were invited to 
complete an online survey to establish agreement with sustainability characteristics. Opinion and 
attitude questions were completed using a 5-item Likert scale. One-way ANOVA analyses were 
conducted to compare the level of agreement with the inclusion of sustainability statements of the 
three professional sector groups. A one-way ANCOVA analysis was undertaken to detect a difference 
in means of the sectoral levels of agreement whilst controlling for covariates. Post-hoc tests were used 
to determine where the significant differences in opinion lay between the sector groups.  

Results: Overall, 298 (65% female) respondents completed the survey from the agriculture 
(37%), environment (22%) and health (41%) sectors. Two-thirds (66%) of respondents were over 35 
years and 90% had a tertiary education. Two-thirds (63%) of respondents disagreed with the statement 
that NZ’s current food system is sustainable; sector respondents from health (77%) and environment 
(78%) had greater disagreement than agriculture (35%) (P = 0.00). Overall, 77% of respondents 
agreed that sustainability characteristics should be included in guidelines; with greater agreement 
from health (90%) and environment (84%) versus agriculture (58%) (P = 0.00). Five sustainability 
characteristics received unanimously high levels of agreement (> 90%) for inclusion: dietary diversity 
(97%), sustainable seafood (90.8%), to limit processed foods (90.7%), reduced food waste (95.3%) 
and sustainable lifestyle behaviours (97.2%). Agreement for eight sustainability characteristics was 
higher for health and environment versus agricultural sector (P < 0.05). There was relatively lower 
level of agreement from all three sectors, particularly environmental (68.7%), to consume 
recommended serves of dairy products. Only 38.5% of all respondents agreed with the inclusion of 
“organic food produce”. Respondents who agreed with the inclusion of sustainability characteristics 
were more likely to be familiar with the EAGs and to agree NZs current food system is unsustainable.  

Conclusion: Professionals from the agriculture, environment and health sectors of New 
Zealand largely support the inclusion of sustainability characteristics within NZ’s EAGs. However, 
there are areas of divergence that need to be addressed for their successful development and 
implementation. 

Keywords: sustainability, attitudes, food-based dietary guidelines, agriculture, environment, 
health, professionals, sectoral 
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Chapter 1: INTRODUCTION  

The global food system faces an ambitious challenge in meeting nutritional demands and mitigating 
disease whilst reducing greenhouse gas emissions (Steffen et al., 2015b; Rockström et al., 2016; 
Springmann et al., 2016).  

Non-communicable diseases, including diabetes, coronary heart disease and certain types of cancer, 
are now prevalent in both high- and middle-income countries (Popkin, 2003; Speedy, 2003; 
Schmidhuber and Shetty, 2005; Popkin et al., 2012; Hallegatte et al., 2015; Scott, 2017). Worldwide, 
more people are now simultaneously malnourished and overweight or obese than underweight 
(Popkin, 2006). These statistics are directly linked to current and emerging dietary trends and 
contribute to the leading risk factors of the global burden of disease (McCarthy et al., 2001; 
Searchinger et al., 2014; Gakidou et al., 2017; UNSCN, 2017).  

Further, all stages of food production, including primary production, manufacturing, storage, food 
preparation and consumption, impact on the environment (Rockström et al., 2016). Modern processes, 
associated with current and emerging dietary trends, have led to unparalleled and potentially 
irreversible environmental impacts (Steffen et al., 2015a; Steffen et al., 2015b; Whitmee et al., 2015). 
These include deforestation, greenhouse gas emission, damaged ecosystems, depleted fish stocks, soil 
degradation, water use and loss of biodiversity (Ramankutty and Foley, 1999; Steinfeld et al., 2006; 
De Fraiture et al., 2010; Tilman and Clark, 2014; Springmann et al., 2016; Clark and Tilman, 2017). 
Furthermore, and vice versa, climate change will affect the global food system, particularly the 
availability of primary produce including fruits and vegetables (Springmann et al., 2016). 

In response to these challenges, the United Nations General Assembly declared the period 2016 to 
2025 as the Decade of Action on Nutrition (FAO, 2016). As highlighted by the implementation of the 
UN’s Sustainable Development Goals 2 (“end hunger, achieve food security and improved nutrition, 
and promote sustainable agriculture”) and 12 (“responsible production and consumption”), the lack of 
sustainable food systems is at the centre of each of these paradoxical issues. Therefore, shifting 
towards sustainable diets has been identified as a common thread for tackling risks to both human and 
planetary health (Tilman and Clark, 2014).  

It is not a new idea that there is a need for sustainable food production and consumption (FAO, 1998). 
An increasingly robust body of evidence suggests that dietary patterns, as seen in the Mediterranean 
diet, can be consistent with both good health and low environmental impact (Burlingame and Dernini, 
2011; Tilman and Clark, 2014; Fresán et al., 2018). 

Donini, Dernini, Lairon, Serra-Majem, Amiot (2016) defines a suite of the most appropriate nutrition 
and health indicators for assessing the sustainability of diets based on the traditional Mediterranean 
diet. These are as follows; biochemical characteristics of food including vegetable/animal protein 
consumption ratios, dietary energy adequacy, dietary energy density score and nutrient density of diet; 
food quality including fruit and vegetable consumption, dietary diversity; environmental factors 
including food biodiversity composition and consumption, rate of local/regional foods, seasonality 
and eco-friendly food production and/or consumption; and lifestyle factors including physical activity/ 
inactivity prevalence, and adherence to the Mediterranean dietary pattern. Clinical aspects including 
diet-related morbidity/mortality statistics and nutritional anthropometry are also included (Donini et 
al., 2016).  

A second reference for a sustainable diet has been provided by the EAT-Lancet Commission. They 
present a reference of global planetary health diet that is healthy for both people and planet. This 
provides a basis for estimating the health and environmental effects of adopting an alternative diet to 
standard current diets (Willet et al., 2019). The final report recommends that a planetary health diet 
consists of vegetables, fruits, whole grains, legumes, nuts, and unsaturated oils. Further it includes; a 
low to moderate amount of seafood and poultry, no, or a low quantity of, red meat, processed meat, 
added sugar, refined grains, and starchy vegetables; protein that should be sourced from plants as 
much as possible; fish or alternatives sources of omega-3 fatty acids should be included several times 
per week (196g/week). In addition, it recommends a ‘modest’ consumption of poultry (203g/week) 
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and eggs whilst reducing red meats to no more than 98grams per week with little to no processed 
meat. Most of the recommended diet consists of at least five servings of fruits (100-300g) and even 
more vegetables (200-600g) per day. Nuts (0-75g) and legumes (0-100) should be consumed each day 
and carbohydrates (232g/day) should be sourced from whole grains with low intake of refined grains 
and less than 5% energy from sugar. Dairy consumption is optional, however if consumed, moderate 
levels of around 250grams/day are recommended (Willett, et al., 2019).  

Thirdly, twelve overarching sustainability characteristics of food groups, for potential inclusion in 
food-based dietary guidelines (FBDGs), have been identified based on their inclusion in international 
FBDGs. Dietary guidelines that integrate health and environmental sustainability considerations could 
be one tool for nutrition education and include the following recommendations; increase dietary 
biodiversity, consume a plant-based diets, moderate/limit red meat consumption, limit processed meat 
consumption, moderate dairy consumption, encouraging sustainable seafood consumption, limit 
processed and ultra-processed foods, promote water conservation in cooking, promotion of buying 
local and seasonal foods, encouraging food and packaging waste reduction, sustainable behaviours 
including exercise and cooking at home and, ethical animal welfare promotion. These sustainability 
characteristics contribute to both human and planetary health, as described in Figure 1 (Jones et al., 
2019). Their presence, and absence, in international FBDGs are described in Figure 2(Jones et al., 
2019).  

Figure 1. Sustainable diet characteristics and rationale (Jones et al., 2019). 
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Figure 2. Presence of sustainable diet characteristics in international food-based dietary 
guidelines (Jones et al., 2019). 

 

 

Immediate action to create sustainable food systems is imperative if current and future generations 
expect to continue to utilise the food systems and lifestyles currently taken for granted. However, a 
wealth of literature suggests that no country currently meets basic dietary needs for its citizens at a 
globally sustainable level of resource use (Perignon et al., 2016; Behrens et al., 2017; O’Neill et al., 
2018). The gap between awareness and action suggests that there are opportunities for cooperative 
problem solving between all stakeholders of the global food system―the health, agricultural and 
environmental sectors―to arrest the rising tide of malnutrition and environmental degradation.  

In line with international trends, New Zealand’s (NZ) food production and consumption patterns are 
driving many adverse health and environmental changes (OECD, 2017b). New Zealand has the fifth 
highest rate of contribution to climate change per capita in OECD countries (OECD, 2017b). 
Although NZ has an enviable reputation for the efficient production of comparatively large amounts 
of food for its population size, NZ’s current growth model is reliant upon emissions-intensive 
agricultural exports. Dietary choices are the leading modifiable risk factor contributing to ill-health 
and premature death (MOH, 2011, 2015; Tobias, 2016; OECD, 2017b). NZ currently has the third 
highest rate of overweight and obesity for adults and children within Organisation for Economic Co-
operation and Development (OECD) countries (Tobias, 2016).  

Although defining, measuring and evaluating a healthy diet with lower environmental impact is not 
straightforward, when the findings of New Zealand’s Adult Nutrition Survey 08/09 are compared 
directly to the nutrition indicators of sustainability proposed by Donini et al (2016), we find several 
discrepancies;  

Firstly, in NZ, the ‘Bread’ group was the single largest contributor of protein to the diet (11%). This 
was followed by poultry and milk (each 9%), beef and veal (8%), grains and pasta and bread-based 
dishes (each 7%), fish and seafood (6%) and pork (5%). There was little intake of nuts, legumes or 
other plant-based protein alternatives. Specifically, an average of only 1.05% of protein intake came 
from nuts and seeds across all genders and ages.  

The ‘Bread’ group was also the principal source of energy, contributing 11%, followed by grains and 
pasta (7%) and potatoes, kumara and taro (6%); fruit, non-alcoholic beverages, milk, bread-based 
dishes and alcoholic beverages each contributed 5% and sugar and sweets and poutly each contributed 
4%. The total population energy source from vegetables was only 3.8% with three-fifths (59.3%) of 
males and 72.2% of females reported eating three or more servings of vegetables each day. Only 
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54.6% of males and 65.8% of females reported eating two or more servings of fruit each day. These 
statistics of the biochemical characteristics, quality and diversity of NZ’s diet suggest unsustainable 
dietary patterns. 

Further, New Zealand’s mean body mass index (BMI )was 27.6 kg/m2 for both males and females. 
From 1997 to 2008/09 there was an increase in mean BMI in both males and females. The New 
Zealand Health Survey 2017/18 found that: around 1 in 3 adults (aged 15 years and over) were obese 
(32%), around 1 in 8 children (aged 2–14 years) were obese (12%) and increasing. Furthermore, 
33.7% of New Zealand’s population were classified as being moderately food secure, and 7.3% were 
classified as having ‘low food security’. These diet-related morbidity/mortality statistics and 
nutritional anthropometry statistics also suggest unsustainable dietary patterns. 

When compared to The EAT-Lancet Commission global planetary health diet, New Zealand’s 
population consumes less fruit, vegetables, nuts and legumes than recommended. Additonally, more 
sugar, saturated fat and, processed meat is consumed than suggested. Carbohydrate consumption, 
which in New Zealand consists of a median daily intake of 278 g of carbohydrate for males and 207 g 
for females, was close to the report’s recommendations however, much of this consumption consists 
of processed foods. For example, whole-grain bread (heavy or light grain) was only chosen most often 
by 60.4% of males and 65.9% of females. Excluding bread, New Zealand’s protein intake relies on 
animal sources more than plant sources and vitamin and mineral intakes in some age groups, 
including Vitamin A, B, Zinc and Selenium were less than optimal.   

Lastly, many of the sustainability characteristics for potential inclusion in food-based dietary 
guidelines, based on inclusion in international FBDGs, are not featured in New Zealand’s 2015 Eating 
and Activity Guidelines for New Zealand Adults. Under the adoption of the Paris Agreement, 
alongside 194 other countries, NZ committed to reducing greenhouse gas emissions to 30% below 
2005 levels by 2030 (UN, 2015b). One simple step, both internationally and in NZ, in reaching these 
targets and shifting towards more sustainable diets, is for countries to develop or revise their FBDGs 
to include recommendations related to the impact of diets on ecosystems and natural resources. 
Dietary guidelines are a cost-effective and accessible way to guide public food choices and 
government policy changes.  

According to the Food and Agriculture Organization (FAO) (2018), the intention of FBDGs is to 
promote overall health and prevent chronic diseases. In addition, FBDGs establish a basis for public 
food and nutrition, health and agricultural policies, and nutrition education programmes. To reflect 
these multi-sectoral requirements, effective guidelines must incorporate cooperation among multiple, 
key stakeholders (Magni et al., 2017).  

However, a dichotomy has developed in most countries where the production, distribution and 
consumption of food is established by food policy, while population health through good nutrition is 
solely established by nutrition policy. FBDGs have been historically developed by the health sector 
and presented to the public and other sectors, without multi-sectoral collaboration and, with little or 
no consideration of sustainability issues (Fischer and Garnett, 2016). 

More recently, in select governments, with heightened awareness of environmental issues, a more 
holistic, and country-specific, view has been applied to FBDG development and implementation 
(Fischer, Garnett., 2016; Jones et al., 2019). Maturing from other fields of study, the mutually 
dependent relationships between nutrition, human health and planetary health are being recognised 
and brought into nutrition policies and programmes, and the first modern examples of sustainable 
FBDGs are being produced. 

Although countries have begun incorporating sustainability characteristics into their national dietary 
guidelines, they are moving at different rates in implementing these changes due to several 
challenges; namely, sectoral lobbying, opposition and over- and under-representation of certain 
stakeholders. For example, scientific committees in both the US and Australia have attempted to 
include environmental considerations in their respective FBDGs (Merrigan et al., 2015). However, 
due to a lack of government endorsement, and negative response and resistance towards their 
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implementation from a range of sectors and bodies, the most recent revisions of guidelines do not 
explicitly include sustainability characteristics in the body text. Sustainability guidance was only 
included in an appendix of the 2013, Australian Dietary Guidelines.  

A shift towards sustainable dietary practices can raise several challenges for food system stakeholders 
(Metcalfe et al., 2009; OECD, 2017b). Adverse reactions towards sustainable dietary practices drive 
the number of barriers faced by governments during attempts to implement sustainable characteristics 
in FBDGs. For example, a widespread dietary shift toward greater incorporation of plant-based foods 
and a reduction in animal-based products viewed as “drastic and unrealistic” by primary industry 
stakeholders (Sabate and Soret, 2014). Consequently, political influence, often through industry trade 
associations, has been used to block or reverse policies that would make the food system more 
sustainable.  

In contrast, countries including Brazil and Sweden have begun to incorporate a wider range of 
expertise and representation in their FBDG consultation and development processes. This multi-
sectoral approach, alongside transparent policy development tailored to the specific political, 
economic and social environment of each region, has allowed for successful and meaningful 
development and implementation of sustainable FBDGs (Burlingame, B., 2019; Fischer, Garnett., 
2016; Jones et al., 2019). For example, the 2014 Brazilian FBDGs have included representation from 
the education, social welfare and agriculture sectors, as well as the public (MOH, B. 2014). This 
strategy has ensured the broader societal and environmental issues are addressed and included. It also 
ensured the generic characteristics of a sustainable diet are understood by those it is targeting by 
including them in the translation process.  

The Eating and Activity Guidelines for New Zealand Adults were last updated in 2015 (Ministry of 
Health 2015). However, as many of the sustainability characteristics defined in Figure 1 do not 
currently feature in New Zealand’s guidelines, this provides an opportunity to address sustainability 
issues. The EAGs currently do not include explicit sustainability objectives, although interest in doing 
so appears to be growing within the Ministry of Health (MOH), making the inclusion of sustainability 
characteristics within the new EAGs plausible. Dietary guidelines are an essential and integral 
component of NZ’s national food policy. With public interest in climate change and health co-benefits 
increasing, this development may provide a greater incentive for the public to follow the 
recommendations and provide the government with an opportunity to take a progressive stance on this 
issue (Drew, 2018).  

Given NZ’s current health and environmental status and commitments to reduce greenhouse gas 
emissions, not only must sustainability characteristics be incorporated in FBDGs but, this must be 
done in a meaningful manner. Therefore, the successes and challenges faced by other countries must 
be used as learning tools to guide development and implementation. If these lessons are ignored, there 
is a chance for attempts at implementation in NZ, as seen in America and Australia, to be abandoned. 
The successes observed in sustainable FBDG development and implementation around the world 
indicate that, alongside the health sector, all stakeholders must be included in the process. Multi-
sectoral support for change is imperative. However, in order to employ a multi-sectoral approach, the 
attitudes and opinions of sectoral professionals must first be assessed.  

To the best of the researcher’s knowledge, there are no studies specifically reporting sectoral 
professionals’ attitudes or opinions towards proposed, or implemented, sustainability 
recommendations for inclusion in FBDGs.  

Purpose of the Study 

The overall purpose of this study is to provide more evidence to inform the development and 
implementation of future inclusion of sustainability recommendations in New Zealand’s (NZ) eating 
and activity guidelines (EAG). Research to access and evaluate these opinions is an important step in 
NZ’s short- and long-term plans to develop cohesive guidelines in line with the UN’s Sustainable 
Development Goals. 
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Although it may be at first challenging to bring together the different opinions of multiple sectors and 
has the potential to slow down the implementation of guidelines, this inclusive process is essential, for 
both pragmatic and democratic reasons, and will likely increase the long-term success of guideline 
development (Sterling et al., 2017).  

Findings will also contribute to the scientific basis guiding successful public health action which, if 
applied, may positively affect the quality of life of individuals, the environment and the future 
sustainability of NZ (Gupta et al., 2015). 

Secondly, feedback prior to the implementation of the guidelines may avoid unnecessary conflict, 
ensuring all stakeholders are well informed and provide higher quality decision-making processes. 
Multi-sectoral participation has also been shown to increase stakeholders’ support of potential change 
as well as increasing trust from the community (Sterling et al., 2017).  

Lastly, in addition to paving the way for sustainable FBDGs in NZ, learnings gained from research 
regarding multi-sectoral opinions may improve communication between sectors and allow NZ to 
become an international leader in the research and implementation of developing tailored, 
comprehensive, population-based, integrated, multidisciplinary and multi-sector approaches to 
sustainability, offering practical information to inform successful implementation of sustainability 
characteristics within NZ’s EAGs (FAO, 1998). 

Aims and Objectives  

Aims 

To evaluate attitudes towards inclusion of sustainability characteristics within New Zealand’s eating 
and activity guidelines (EAGs) by professionals in the agriculture, environment and health sectors. 

Objectives 

1. Identify characteristics of a sustainable diet from literature. 

2. Design and disseminate an online survey to ascertain the level of agreement that agriculture, 
environment and health sectoral professionals of New Zealand hold towards the inclusion of 
sustainability characteristics within NZ’s EAGs. 

3. Evaluate the divergence and convergence of agreement between sectoral groups towards the 
inclusion of sustainability characteristics within NZ’s EAGs.  

Hypothesis 

There will be no statistically significant level of convergence between the level of agreement 
agriculture, environment and health sectoral professionals of New Zealand hold towards the inclusion 
of sustainability characteristics within NZ’s EAGs. 

Structure of Thesis 

Chapter 1 introduces this study by outlining aims and objectives and providing research justification.  

Chapter 2 is a review of related literature, covering the background and key concepts, such as 
sustainable diets, food-based dietary guidelines (FBDGs), New Zealand’s food system and eating and 
activity guidelines, as well as international challenges and successes of including sustainability 
characteristics into FBDGs.  

Chapter 3 shows the results of the study investigating multi-sectoral attitudes towards introducing 
sustainability characteristics into NZ's dietary guidelines. Chapter 3 is presented as a generic 
manuscript for publication; however, it is formatted to meet the requirements of Frontiers: Nutrition 
and Environmental Sustainability. Lastly,  
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Chapter 4 includes a brief overview of the achievement of the aims and objectives of this study, 
explores the impact and contributions of this research, discusses study strengths and limitations and 
provides final recommendations from this study.  

Supplementary appendices include additional background methods and study protocol, statistical 
analyses on multi-sectoral attitudes towards introducing sustainability characteristics into NZ's dietary 
guidelines and a copy of the questionnaire.  

Contributions of Researchers 
Researcher Contribution 

Rebekah Jones 
MSc Nutrition and Dietetic 
Student 

Primary author of this thesis and responsible for all aspects of 
this study, including research proposal, literature review, ethics 
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with key stakeholders, data collection, statistical analysis and 
preparing the final manuscript. 

Prof Barbara Burlingame 

Academic supervisor 

Supervision of the entire research process through to final 
submission. Assisted with the research question, study design 
and questionnaire development. Assisted with the editing, 
finalising and submission of all thesis chapters and manuscript. 
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Wham 

Academic supervisor 

Supervision of the entire research process through to final 
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development. Assisted with editing, finalising and submission 
of all thesis chapters and manuscript. 
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Chapter 2: LITERATURE REVIEW 

Sustainable Diets 
The United Nations Food & Agriculture Organization (FAO) defines sustainable diets as “those diets 
with low environmental impacts which contribute to food and nutrition security and to healthy life for 
present and future generations. Sustainable diets are protective and respectful of biodiversity and 
ecosystems, culturally acceptable, accessible, economically fair and affordable; nutritionally 
adequate, safe and healthy; while optimising natural and human resources” (FAO, 2010, p. 1). 

A wealth of literature suggests that no country currently meets basic dietary needs for its citizens at a 
globally sustainable level of resource use (Perignon et al., 2016; Behrens et al., 2017; O’Neill et al., 
2018). Including New Zealand, human dietary patterns, both current and emerging, threaten human 
and environmental health (Lang et al., 2009; Burlingame and Dernini, 2012; Alsaffar, 2016; Fischer 
and Garnett, 2016; Candel and Pereira, 2017). 

Enabled by the past century’s economic, technological and social developments, international dietary 
trends are increasingly characterised by foods with poor nutritional quality and high caloric content 
(Marteau et al., 2015; Scott, 2017). The prevalence of highly processed and animal-based foods, as 
well as inadequate fruit, vegetable, fibre and essential micronutrient intake, have resulted in human 
and planetary health degradation. This shift in dietary patterns over time has been referred to as the 
“nutrition transition” (Kearney, 2010). 

Food System and Human Health 
Non-communicable diseases, including diabetes, coronary heart disease and certain types of cancer, 
are now prevalent in both high and middle-income countries (Popkin, 2003; Speedy, 2003; 
Schmidhuber and Shetty, 2005; Popkin et al., 2012; Hallegatte et al., 2015; Scott, 2017). In 2016, 
more than 1.9 billion adults aged 18 years and older were overweight; of these, over 650 million 
adults were obese. Further, an estimated 41 million children under the age of 5 years were overweight 
or obese (Popkin, 2006; WHO, 2018), with micronutrient malnutrition affecting all weight/body mass 
groups (WHO, 2018). These statistics are directly linked to the nutrition transition and contribute to 
the leading risk factors of the global burden of disease (McCarthy et al., 2001; Searchinger et al., 
2014; Stanaway et al., 2018). 

Food System and Environmental Health  
All stages of food production, including primary production, manufacturing, storage, food preparation 
and consumption, impact the environment. Modern processes of the food system have led to 
unparalleled and potentially irreversible negative environmental impacts (Steffen et al., 2015a; Steffen 
et al., 2015b; Whitmee et al., 2015). These include deforestation, greenhouse gas emission, damaged 
ecosystems, depleted fish stocks, soil degradation, heavy water footprint and loss of biodiversity 
(Ramankutty and Foley, 1999; Steinfeld et al., 2006; De Fraiture et al., 2010; Tilman and Clark, 2014; 
Springmann et al., 2016; Clark and Tilman, 2017; IUCN, 2018).  

Not only does the food system affect the environment, the food sector―the very system diminishing 
the environment’s capacity to provide nutritionally adequate food―is affected by environmental 
changes (Reynolds et al., 2015). For example, the food sector accounts for around 30% of the world’s 
total energy consumption and accounts for around 22% of total greenhouse gas emissions (Garnett, 
2011). At the same time, the environmental impacts of this output increase the risk of crop failure 
(Parry et al., 2004). Consequently, inequities in food access and decreases in affordability and 
availability, are becoming prevalent (Friel et al., 2008). 

Growing Awareness 
Nutrition and sustainability are high priority on the global political agenda (WHO, 2017; Monteiro et 
al., 2018; Jones et al., 2019). The most recent Intergovernmental Panel on Climate Change (IPCC) 
report re-emphasises that the food sector and specifically, livestock, is by far the biggest contributor 
to dietary greenhouse-gas (GHG) emissions. A tightened recommended safe limit for global warming 
increase to no more than 1.5°C by 2050, has been applied in an attempt to prevent catastrophic 
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consequences of extreme weather conditions including heat, droughts, floods, and poverty (IPCC, 
2018a; b). Specific to nutrition, the United Nations (UN) IPCC recommendations include the 
consumption of less meat and dairy, to throw less food away and to buy more locally sourced, 
seasonal foods. The UN General Assembly declared the period 2016 to 2025 as the Decade of Action 
on Nutrition. The importance of nutrition and dietary shifts is further reflected in the 17 UN 
Sustainable Development Goals (SDGs); in particular, Goals 2 (“end hunger, achieve food security 
and improved nutrition, and promote sustainable agriculture”) and 12 (“responsible production and 
consumption”) (UN, 2015c). In addition to policy drivers, there has been growing public and 
academic awareness of how eating habits simultaneously impact on human and planetary health 
(Fischer and Garnett, 2016). Scientific literature highlights that sustainable diets can be synonymous 
with healthy diets (Fischer and Garnett, 2016). In line with global dietary guidelines from both the 
World Health Organization and the World Cancer Research Fund, it has been suggested that reducing 
animal-based food intake and increasing consumption of plant-based foods could, by 2050, reduce 
global mortality by as much as 10%, and food system-related emissions by between 29% and 70% 
(Pimentel and Pimentel, 2003; Garnett, 2011; Scarborough et al., 2014; Tilman and Clark, 2014).  

In response, the scope of nutrition, dietetics and public health is extending from conventional 
biological foundations to include social and environmental dimensions (Beauman et al., 2005). Terms 
such as ecological public health (Rayner and Lang, 2012) and environmental nutrition (Sabate et al., 
2016) are being used to describe the ways in which diets can act as fundamental determinants of 
public health directly, through their impact on nutrition, and indirectly, through their impact on the 
environment. Only through this new, holistic, way of thinking can SDGs 2 (“end hunger, achieve food 
security and improved nutrition, an promote sustainable agriculture”) and 12 (“responsible production 
and consumption”) be achieved.  

Addressing the unsustainability of the food system is no small task; however, the consequences of no 
action are a far greater burden. A shift in current dietary patterns to ones that provide for both human 
and planetary health will require a myriad of effective and interconnected policies, scientific and 
socioeconomic advances, farmer ingenuity and public engagement (Lang et al., 2009). 

Food-based Dietary Guidelines (FBDGs) 
Food-based dietary guidelines have been historically based on country-specific, diet-related morbidity 
and mortality. However, as the environmental impacts of food consumption and production push 
planetary boundaries, the case for inclusion of elements of environmental sustainability into FBDGs 
becomes compelling (Fischer and Garnett, 2016).  

A myriad of scientific evidence, scattered throughout the history of FBDGs, exists which cite the need 
for the development and implementation of sustainable dietary practices. In 1986, Gussow and Clancy 
published Dietary Guidelines for Sustainability, in which they argued that information must stem 
from multiple disciplines including medical, economics, agriculture and environmental science 
(Gussow and Clancy, 1986).  

In 1987, the era of sustainable development was hastened by the 1987 UN report, Our Common 
Future, also known as The Brundtland Report (Brundtland, 1987). This sustainable development 
framework recognised both present and future generations, and the equal importance of people and 
planet. However, for the most part, FBDG development did not reflect these issues (Burlingame and 
Dernini, 2012). The Brundtland (1987) report did, however, inform the processes of developing a 
definition of a sustainable diet stated above (Burlingame and Dernini, 2012; Waterlander et al., 2018).  

By the end of the 20th century, more than 100 countries presented FBDGs. These were published as 
food guides, posters, and infographics, often depicting food pyramids, food plates, and other symbolic 
representations (Burlingame., 2014;). They successfully provided a framework for nutrition education 
programmes and informed policies in health and agriculture. However, sustainability 
recommendations were, for the most part, still absent (Burlingame and Dernini, 2012).  

The Convention on Biological Diversity (CBD), a multilateral treaty, put forward a framework and 
rationale in its 2004 Conference of the Parties as to how human nutrition can play a key role in the 
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conservation and sustainable use of food biodiversity (Groombridge, 1992; CBD, 2006; Toledo and 
Burlingame, 2006). One of the recommendations featured in this decision directly addressed FBDGs, 
stating the importance of “integrat[ing] biodiversity concerns into nutrition instruments, inter alia, 
food-based dietary guidelines” (CBD, 2006, p. 5). Furthermore, it stated that this integration must be 
“scaled upwards to address a more global, cross-sectoral agenda, without losing local and cultural 
specificities” (CBD, 2006, p. 3). 

In 2010, the Food and Agriculture Organization of the United Nations (FAO) and Biodiversity 
International convened The International Scientific Symposium, Biodiversity and Sustainable Diets: 
United Against Hunger (Burlingame and Dernini, 2012). One of the outcomes of the symposium was 
a consensus definition of a sustainable diet. This symposium leveraged the expertise of key 
stakeholders from civil society, government, and the private sector to develop the evidence base to 
provide directions and solutions for policy, research and action (Burlingame and Dernini, 2012). 

During the final session of the Symposium, a consensus Platform for Action was presented and 
endorsed. Article five in the platform states the following:  

Food-based dietary guidelines and policies should give due consideration to sustainability 
when setting goals aimed at healthy nutrition. A guidance document on how to develop such 
guidelines and policies at national level could be elaborated by FAO, in collaboration with 
Biodiversity International and other partners (FAO, 2010, p. 2).  

This recommendation was addressed and finally achieved in 2016 with the joint FAO and Food 
Climate Research Network report, Plates, pyramids, planet. Developments in national healthy and 
sustainable dietary guidelines: a state of play assessment (Fischer and Garnett, 2016). The Plates, 
pyramids, planet report provides a clear guide on what dietary patterns look like that are 
simultaneously good for human health and environmentally sustainable, along with an in-depth 
review of how countries were currently incorporating sustainability into their FBDGs (Fischer and 
Garnett, 2016). The report highlights how FBDGs can form the basis of policy development, aiding 
the shift to more sustainable food systems. The overarching recommendation from this report was for 
countries with existing FBDGs to consider a way of incorporating sustainability recommendations 
into them and that those countries without FBDGs are in a unique position to develop integrated 
guidelines from the outset (Fischer and Garnett, 2016).  

The report identifies that, as there are myriad stakeholders from the health, agricultural and 
environmental sectors involved in the food system and its impact on both human and planetary health, 
they must all be considered as key players in helping inform what determines dietary advice for each 
country. Only by linking health, dietary guidance, agriculture and the environment can human health, 
the sustainability of natural resources and current and long-term food security be ensured.  

Introducing sustainable eating patterns into food-based dietary guidelines is now widely recognised as 
a convenient and efficient strategy to align nutrition policy with related global and national food and 
agriculture policies (Burlingame and Dernini., 2012; CBD., 2006). FBDGs are an appropriate medium 
for affecting the way people eat and, consequently, their impact on food and environmental systems. 
They can be used to create awareness of how consumers’ food purchasing behaviours affect the 
environment (Oshiro et al., 2018). 

New Zealand  
In line with international trends, New Zealand’s food production and consumption patterns are driving 
many adverse health and environmental changes (OECD, 2017a). As the effects of climate change are 
likely to increase over time, so too will the adverse effects on the population’s health, agricultural and 
environmental sectors (Woodward et al., 2001; Metcalfe et al., 2009; Bennett et al., 2014). 
Consequently, the case for the inclusion of environmental considerations and sustainability 
characteristics into FBDGs has become compelling.  
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NZ: Dietary Trends 
In line with international trends, New Zealand diets now generally consist of the consumption of 
excessive saturated fat and sodium and inadequate dietary fibre, compared to national guidelines 
(MOH, 2011; 2015). As in many developed countries, meat is the dominant dietary component of 
many New Zealanders’ diets and is viewed as a commodity, where economic profit is a major 
objective of its production rather than being seen primarily as a source of nutrition and health benefits 
(Grivetti and Ogle, 2000; Bharucha and Pretty, 2010; Magdoff, 2012). 

When the findings of New Zealand’s Adult Nutrition Survey 08/09 and New Zealand Health Survey 
16/17 are compared to the nutrition indicators of sustainability proposed by Donini, et al (2016) we 
find that New Zealand dietary trends do not follow many of the sustainable diet indicators. 
Specifically, plant and animal protein consumption ratios are skewed towards animal sources, dietary 
energy density scores are high, nutrient density of diet and foods are low, fruit and vegetable 
consumption is very low and New Zealand diets do not adhere to the Mediterranean dietary pattern 
(Donini, et al., 2016).  

NZ: Human Health 
As described by Donini et al (2016), clinical aspects including diet-related morbidity/mortality 
statistics and nutritional anthropometry can act as indicators of the sustainability of a population’s 
diet. 

In NZ, chronic diseases contribute 88% of the current national burden of ill-health (Tobias, 2016). 
The most recent NZ health survey states that diet, excess weight and physical inactivity are three of 
the top five risk factors contributing to “health loss” in New Zealand. These are most commonly 
attributed to cardiovascular disease, cancers, diabetes and musculoskeletal disorders (Parnell et al., 
2011).  

Growing rates of obesity and associated non-communicable diseases contribute to a significant health 
burden on individuals, families and the nation. Productivity loss and the direct health care costs are 
also increasing. Annually, between NZ$722m and NZ$849m is estimated to be spent on the effects 
of overweight and obesity (Lal et al., 2012). As per Donini et al (2016)’s indicators of a sustainable 
diet, these statistics suggest that New Zealand diets are unsustainable.  

NZ: Environmental Health 
New Zealand (NZ) is already experiencing adverse environmental impacts, with more change 
expected in line with international trends (Metcalfe et al., 2009; Hollis, 2014; Rockström et al., 2016; 
MfE, 2018). The current growth model in NZ is reliant upon emissions-intensive agricultural exports 
and is nearing its environmental limits (OECD, 2017a). Although NZ is a small emitter in absolute 
terms, accounting for less than 0.2% of global emissions, its food system is a major contributor to 
climate change. Per capita, NZ’s emissions are the fifth highest among Organisation for Economic 
Co-operation and Development (OECD) countries in 2011 (OECD, 2017a).  

Of specific concern is the paradox that NZ’s food system relies heavily on, yet depletes, its natural 
resources. More than 60% of NZ’s gross domestic product (GDP) is provided by the agricultural 
sector despite nearly 90% of the population living in urban areas. NZ is already counted among the 
world’s most efficient agricultural producers, with research funding into technologies aimed at 
reducing supply-side emissions (e.g., per unit of land, animal or product) set to expand (UN, 2015a). 
Despite this, half of NZ’s greenhouse gas emissions come from the agricultural sector, the highest 
share in the OECD (OECD, 2017a). The total direct energy use on farms has doubled between 1990 
and 2014, placing further pressures on the environment (MBIE, 2014). Although the export value of 
all primary food products is almost $30 billion NZD per annum, representing over half of our total 
export earnings,  export of New Zealand primary food products consumed around 16PJ of Heavy Fuel 
Oil in 2007, which accounts for approximately 25% of the energy used to export all New Zealand 
products (StatsNZ, 2016; Fitzgerald, Howitt, Smith 2011).  Around 70% of these food exports also 
require some form of climate control during distribution, which can add an additional 20% to the total 
amount of direct energy consumed during transportation (Fitzgerald et al, 2011).  This is an area of 
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vulnerability for New Zealand as, due to reliance on fossil fuel inputs, is vulnerable to oil price 
variability, carbon prices, potential for new market access barriers and changing consumer preference 
for clean, ‘carbon free’ products.  In addition, the forests store a large quantity of carbon which 
prevents it from collecting in the atmosphere and reduces the net emissions profile (Leining, 2015). 

What type of produce―and how much―NZ’s agriculture sector can grow or harvest, both on the land 
and in the sea, have been shown to be changing. Increasingly unpredictable weather cycles have been 
shown to result in some years becoming more, or less, productive and some regions will become 
better suited to growing crops and producing goods than others. Increased rainfall can result in 
erosion and increased sediment in waterways and soil loss can damage the stability of land and reduce 
its productivity, and the variety of pests and diseases the country is vulnerable to could change. A 
2013 analysis prepared for the Ministry of Primary Industries showed that under a high-end warming 
scenario (4.4°C average temperature increase by 2100), there would be a significant decline in dairy 
pasture production, along with increased dairy cow heat stress in many dairying areas of NZ (Bennett 
et al., 2014). Further, as ocean temperatures and acidity continue to rise, fish populations and 
subsequently commercial fish stocks are also at risk (Phillips and Pérez-Ramírez, 2017; 
Hollingsworth, 2018).   

More controversially, increased waste production has been attributed to over-consumption of low-
nutrient, energy-dense foods, which tend to be highly processed and packaged, furthering adverse 
socio-economic and environmental effects (Gustavsson et al., 2011; Friel et al., 2014; Garnett et al., 
2014).  

Summary of the NZ Dietary Situation 
Overall, trending dietary practices in New Zealand (NZ) are not sustainable for the health of the 
individual or the environment (Donini et al., 2016; MOH, 2011; 2015). As the effects of climate 
change expand, health burdens on both humans and the environment will increase. In most regions, 
food and water availability will reduce and food prices are set to increase. Many locally produced and 
imported food staples in NZ will be affected. The ability of some groups to afford a variety of 
nutritious foods will be reduced, further compromising their nutritional outcomes (Parnell et al., 2001; 
Husband, 2013; Smith et al., 2014). These will disproportionately affect populations that already 
experience socio-economic disadvantages (Bennett et al., 2014).  

In transitioning toward a more sustainable economy and, with the aim of reducing its global 
greenhouse gas concentrations (McCarthy et al., 2001), a key priority will involve continuing to make 
alterations within the agricultural and food sectors. However, while supply-end strategies, when 
implemented widely, have the potential to lead to important emissions reductions (Fischer and 
Garnett, 2016). However, the potential to reduce emissions arising from within the supply chain is not 
nearly as significant as those that can be achieved through a demand-end approach: namely, 
decreasing consumption of those agricultural products that are GHG-intensive (Hollis, 2014).  

New Zealand’s Obligations 
Given that the food system is a primary driver of detrimental change to the earth system and that the 
burden of nutrition-related chronic disease continues to grow around the world, the importance of 
focusing research and policy efforts on healthy and sustainable eating patterns is incontestable 
(Quiggin, 2010; Drew, 2018).  

Under the adoption of the 2015 Paris Agreement, alongside 194 other countries, New Zealand (NZ) 
committed to reducing greenhouse gas emissions to 30% below 2005 levels by 2030 (UN, 2015b).  
Further targets in place for the future include a target to reduce its net GHG emissions to 5% below 
1990 gross emission levels by 2020 under the United Nations Framework Convention on Climate 
Change (UNFCCC), whilst maintaining a conditional 2020 target pledge of a 10% to 20% reduction 
below 1990 levels. Further, the government set a 2050 target to reduce net GHG emissions to 50% of 
gross 1990 emissions (MfE, 2017). 



19 
 

As a high, and growing, per-capita greenhouse gas emitter (Heilig, 2012; MfE, 2013; DESA, 2015), 
NZ has a responsibility to increase its own ambitions with respect to greenhouse gas emission 
reductions through a series of equitable and holistic approaches. To reach these targets, policies that 
are directed toward the public should provide information and incentives that stimulate movement 
toward sustainable living and consumption (Hales et al., 2000; Bennett et al., 2014).  

Despite the growing number of people interested in sustainable diets and reducing meat consumption, 
as mentioned above, many still show general ambivalence to the environmental impact of their food. 
Research by UK-based Chatham House indicates that many people are not aware of the 
environmental impact of meat/livestock production, especially compared with other protein sources 
(Wellesley et al., 2015; Macdiarmid et al., 2016). 

Innovative and creative solutions are needed to help NZ’s food system to be more sustainable 
(McCarthy et al., 2001; MfE, 2014). Fortunately, evidence is mounting that sustainable diets can be 
realised, which maintain nutritional adequacy and affordability, along with acceptable environmental 
impacts. Evidence suggests that such a shift would contribute to NZ’s obligations contained in the 
Sustainable Development Goals, the Decade of Action for Nutrition, and many other international 
instruments agreed, ratified and endorsed by almost all countries in the world.  

By 2050, sustainable dietary shifts, including a reduction in animal protein intake and a reduction of 
unnecessary food waste, on an international scale, could reduce global mortality by as much as 10%, 
and diet-related emissions by between 29% and 70% (Springmann et al., 2016). These dietary 
recommendations are in line with global dietary guidelines from both the World Health Organization 
and the World Cancer Research Fund.  

As an essential and integral component of NZ’s national food policy, the inclusion of sustainability 
characteristics within the new dietary guidelines is plausible. With international public interest in the 
link between nutrition, the environment and the food system increasing, this development may 
provide a greater incentive for the public to follow the recommendations and provide the government 
with an opportunity to take a progressive stance on this issue (Springmann et al., 2016; Drew, 2018; 
Jones et al., 2019).  

Current FBDGs in New Zealand 
Currently, the Ministry of Health has funded and published food and nutrition guidelines for different 
population groups along the life course: adults, pregnant and breastfeeding women, infants and 
toddlers (0–2 years), children and young people (2–18 years), and older people.  

The Ministry of Health states that the aim of the Eating and Activity Guidelines for New Zealand 
Adults is to provide clear, evidence- and expert-based policy advice to the government, health sector 
and government addressing the issues of the day (MOH, 2015).  

Accordingly, the guidelines clearly outline that eating well and being regularly physically active are 
essential for the overall health and wellbeing of all New Zealanders as well as reducing health loss 
(MOH, 2015). In line with WHO recommendations, eating, activity and body weight statements are 
included. However, without recognition of sustainability characteristics, it can be argued that all the 
pertinent issues of the day are not being fully addressed. 

New Zealand’s current Eating and Activity Guidelines for Adults do not currently include explicit 
sustainability objectives. The Royal Society Te Apārangi has identified a great need for further 
research into the relationship between climate change and human health in New Zealand and research 
has begun to develop sustainability statements fit for inclusion in NZ’s EAG series, or within 
supporting documentation, based on GHG emissions (Apārangi, 2017; Drew, 2018). 

Development of Sustainability Characteristics in NZ FBDGs 
A range of possible sustainable diets exist, made up of several sustainable characteristics with each of 
the components of these diets contributing a different volume of environmental impact (Macdiarmid 
et al., 2012).  
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As discussed in the introduction, Figure 1 and Figure 2 (Jones et al., 2019) define, and provide 
rationale for, sustainable dietary characteristics common to many international FBDGs. The twelve 
general sustainability characteristics for potential inclusion in food-based dietary guidelines (FBDGs) 
have been identified based on their inclusion in international FBDGs (Jones et al., 2019); dietary 
biodiversity, plant-based diets, moderate/limit red meat consumption, limit processed meat 
consumption, moderate dairy consumption, encouraging sustainable seafood consumption, limiting 
processed and ultra-processed foods, water conservation in cooking, promotion of buying local and 
seasonal foods, encouraging food and packaging waste reduction, sustainable behaviours including 
exercise and cooking at home and animal welfare. These characteristics all contribute to both human 
and planetary health. Their presence in international FBDGs are described in Figure 2 (Jones et al., 
2019).  

Many of these characteristics have been introduced into national FBDGs worldwide. However, very 
little variation is seen internationally. Given other countries’ attempts to implement these 
characteristics, it has been shown that these common sustainability characteristics must be tailored to 
the specific environment in which they are to be applied. In New Zealand, this means understanding 
how these characteristics can be translated into guidelines in a meaningful manner, in order to support 
its local health as well as social and economic drivers. Only in this way will public and professional 
sectors likely follow such recommendations (Wellesley et al., 2015; Jones et al, 2019). 

Tailoring Guidelines to NZ 
In line with international research, New Zealand research suggests that a diet consisting of whole 
plant foods, including vegetables, fruits, legumes, and whole grains, is found to be far less emissions-
intensive than a diet consisting of mostly animal-based foods, particularly red and processed meats. 

A NZ-specific database of GHG-emission estimates for each of the 341 food categories is now 
available (Drew, 2018). From this, it has been estimated that conforming to the current EAGs in 
combination with further emphasis on sustainable food choices can result in GHG emissions savings 
of up to 50% (Drew, 2018). Specifically, GHG emissions savings occur mainly via a reduction in 
animal protein intake and a reduction of unnecessary food waste at population level (Drew, 2018). 

Implementation: Sustainability Characteristics in NZ’s FBDGs 
Internationally, governments are moving at different rates in developing sustainable FBDGs. This is 
partly due to not only controversy in defining what a sustainable diet looks like in practice, but a 
number of social challenges which governments face in their attempt to implement sustainability 
objectives (TWB, 2012).  

The development of sustainable guidelines specific to New Zealand’s environment, as well as their 
implementation and long-term success, requires an understanding of how these recommendations may 
be received by New Zealand stakeholders.  

There is a dearth of research focusing on the implementation stage of new guidelines. The main 
purpose of the next part of this literature review is to present a coherent argument for how New 
Zealand may mitigate foreseeable challenges during future attempts to implement sustainability 
characteristics into the next series of EAGs.  

Challenges 
The food system is complex. Several social, economic and political interactions exist between people 
and their food. Consequently, development and implementation of meaningful FBDGs have always 
been associated with many challenges (Merrigan et al., 2015; NHMRC., 2013; Rutter et al., 2011). 
The recognition of the need to integrate the full suite of impacts that dietary choices and the food 
system can have on the environment has exacerbated these challenges (Jones et al., 2019). 

Consequently, as first recognised by Glasgow and Clancy (1986), controversy has arisen from the 
development, implementation and promotion of sustainable diets (TWB, 2012). The root of many of 
these challenges has lain in the impact a shift towards sustainable dietary practices can have on 
stakeholders across several sectors which affect, and are affected by, the food system (Metcalfe et al., 
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2009; OECD, 2017a). Although health, environmental and humanitarian concerns are common to all 
sectors, differences lie in the degree to which each sector, and professionals within these sectors, 
perceive the importance of and viability of methods for addressing these issues as they try to achieve 
their own set of interests.  

Many associated constraints surround a shift in agriculture production including employment, land 
use, technology and education. A recommendation to reduce the consumption and subsequent 
production of a food item in one sector may increase pressure to obtain food from another sector and 
vice versa (Blanchard et al., 2017). Therefore, opposing opinions are understandable, as proposed 
modified practices, to mitigate the impacts of climate change, can potentially have serious negative 
economic implications for many current practices.  

The literature shows that, while eating pattern changes hold the potential to significantly reduce GHG 
emissions, the premise of a widespread dietary shift toward greater incorporation of plant-based foods 
and a reduction in animal-based products is viewed as “drastic and unrealistic” by many stakeholders 
(Sabate and Soret, 2014). 

Many stakeholders have been seen to use their political influence, often through industry trade 
associations, to block or reverse policies that would make the food system more sustainable. As public 
policy raises the bar for entire industries, requiring that all stakeholders contribute to meet minimum 
standards, lobbying to block sound public policies such as sustainable FBDGs can outweigh 
sustainability initiatives. 

Internationally, the development of FBDGs typically falls under the management of the ministries of 
health. The process is therefore driven and directed by the interests of health sector professionals and 
governing bodies. A lack of consultation with other sectors involved in the health and food system can 
often mean there is advocacy from powerful interests. Many national governments find that the 
pressure from private sector vested interests make it difficult to develop recommendations and 
guidelines which accommodate all sectoral needs. This has been shown to result in resistance, 
lobbying and subsequent abandonment of FBDGs that aim to include sustainability characteristics. 

Scientific committees in both the US and Australia have attempted to include environmental 
considerations in their respective FBDGs (Merrigan et al., 2015). However, due to a lack of 
government endorsement and negative response and resistance towards their implementation from a 
range of sectors and bodies, the most recent revisions of guidelines do not explicitly include 
sustainability characteristics.  

During the development of the Australian guidelines, public media campaigns strongly opposed 
incorporation of sustainability characteristics and recommendations. Advocated by the food industry, 
farmers and fisheries groups, the main argument raised was that the environmental concerns were 
beyond the mandate of the dietary guidelines. Consequently, sustainability guidance is only included 
in an appendix in the final version of the Australian Dietary Guidelines (NHMRC, 2013).  

Similarly, the inclusion of environmental sustainability into the 2015 US Dietary Guidelines was 
heavily opposed by the food industry. In a joint statement to the press, the US Secretaries of 
Agriculture and of Health and Human Services stated: “We do not believe that the 2015 DGAs 
[Dietary Guidelines for Americans] are the appropriate vehicle for this important policy conversation 
about sustainability” and that the purpose of dietary guidelines was simply to educate the population 
about weight control and chronic disease prevention (DeSalvo et al., 2016).   

Successes 
Although not as dominant as the lobbying in the US, the debate regarding sustainability guidance in 
Swedish FBDGs continued for ten years before implementation. The biggest opposition came from 
the LRF Dairy Sweden, which claimed that it was too early for advice based on both human and 
planet health via FBDGs, due to the immaturity of research regarding the environmental impact from 
food production and the importance of milk as a food that naturally contains many important 
nutrients. The National Food Agency then included representatives from other governmental bodies, 
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such as the Public Health Agency and the Swedish Board of Agriculture, the food industry, and 
research centres. Although initially critical, the dairy organisations eventually did express their 
support for the ambition to incorporate environmental sustainability into the Swedish FBDG advice 
once they became engaged in their development and framed it as cultural messaging, tailored to 
Sweden specifically (Dahlbacka, B., Spencer, O., 2010; Livsmedelsverket, 2015).  

From these examples, it becomes clear that, in high-income countries with large-scale agriculture 
sectors, specifically meat and dairy, the agricultural sector’s attitudes and opinions towards 
sustainability recommendations carry significant influence in guideline and policy development and 
successful implementation.  

In contrast, some governments have begun to incorporate a wider range of expertise and 
representation in their consultation and development processes of sustainability-focused FBDGs.  

For example, the 2014 Brazilian food-based dietary guidelines included representation from the 
education, social welfare and agriculture sectors, as well as the public (MOH, 2014). This strategy 
ensured that the broader societal and environmental issues of the food system were addressed and 
included in the development and implementation processes. By including multiple perspectives in the 
development process, Brazil ensured that all recommendations were translated in a way that can be 
understood and followed by all stakeholders. This process has helped to mitigate resistance, lobbying 
and abandonment, and allowed for successfully developing and implementing FBDGs with 
sustainability at the forefront, supported by all sectors.  

Learnings 
Lessons must be learned from cases where formal national guidelines have successfully incorporated 
sustainability characteristics. Specifically, where development and implementation has survived 
lobbying pressures (Rutter, Marshal, Sims., 2011). One commonality is the prerequisite of a multi-
sectoral approach. This suggests that, with facilitated consensus-building across the full spectrum of 
food system stakeholders, many of the barriers which surround the development and implementation 
of sustainable FBDGs can be overcome (Garnett, 2014).  

As seen in America, Australia and Sweden, a negative attitude from stakeholders towards 
implementation results in lobbying and subsequent abandonment of proposed sustainable FBDGs. 
This suggests that stakeholders’ attitudes towards the inclusion of sustainability characteristics before 
implementation can predict their response following implementation. This relationship, that attitudes 
have a correlation with future behaviour, has been widely studied and has been accepted as an overall 
theoretical framework (Ajzen., 1985, 1991; Glasman & Albarracin, 2006). 

Therefore, in order to predict whether the inclusion of sustainability characteristics within NZ’s EAGs 
will be supported by key stakeholders in NZ, is it essential to first identify existing attitudes. If a 
largely negative attitude towards sustainable characteristics and their inclusion exists, this may predict 
a negative attitude and subsequent behaviour, such as lobbying, to occur following implementation. 
This will also highlight and inform where changes to the development process may be required to 
elicit support such as strategies to extend a multi-sectoral approach to development and 
implementation (Albarracín, et al., 2003).  

The use of a multi-sectoral approach is further supported by Kickbusch (2008), who identifies that a 
practical way to strengthen adaptation and mitigation efforts to prepare for, and respond to, the 
health effects of climate change is to incorporate health within all related sectoral policies 
(Kickbusch, 2008). Only appropriate engagement from all sectors in policy decisions, traditionally 
thought to be solely driven by a single sector, has been shown to be effective in changing 
environments (Bowen et al., 2014). This multi-sectoral approach reflects the multiple sectors 
affected by modern health and environmental concerns. Supporting such joint positions would lead 
to a greater understanding of mutually relevant issues, with positive outcomes for policy 
development and action, albeit after working through advocacy debate and conflict. In some 
contexts, strong partnerships already exist between health and other sectors, but local input on how 
these can be strengthened (paying attention to different contexts) is vital (Bowen et al., 2014). 
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Multi-sectoral Approach in New Zealand 
In 2011, the NZ Ministry of Health undertook an evaluation process in which feedback was sought 
regarding how the guidelines were being used and how they could be improved to inform future 
development, distribution and promotion (MOH, 2015). This evaluation identified key stakeholders to 
provide feedback, including health practitioners, national organisations such as Dietitians NZ and 
colleges such as the Royal New Zealand College of General Practitioners (RNZCGP), Māori and 
Pacific public health nutrition and physical activity organisations, non-government organisations, 
physical activity and fitness organisations, food industry groups, government agencies and crown 
entities. Representatives from the environment, agriculture and public sectors were not included.  

In 2013, a technical advisory group was established to advise the MOH on updating its population 
health guidelines. This most recent publication, Eating and Activity Guidelines for New Zealand 
Adults (MOH, 2015) was the first-time public consultation was included in the revision process. In 
addition, to update the guidelines for adults, the Ministry and the Technical Advisory Group 
considered the latest evidence reviews from similar countries and international organisations to guide 
the development process. The national dietary guidelines of Australia, the United States and Nordic 
countries were all included (MOH, 2015). Still no agriculture or environmental stakeholder 
considerations were included.  

Without adequate representation from the agriculture sector, it is likely to be more difficult to achieve 
climate goals. It is now recognised that continuing to rely on GHG-intensive livestock production is at 
odds with achieving NZ’s commitments to the Paris Climate Agreement, and that this lack of input 
can unfairly burden other sectors (OECD, 2017b; Drew, 2018).   

Well-designed policies can reduce the negative health impacts of climate change while improving 
population health. Everyday dietary choices have been shown to be among the most effective ways in 
which individuals may reduce their personal climate footprint (Joyce et al., 2014; Apārangi, 2017; 
Wynes and Nicholas, 2017). Sustainable actions, including FBDG policy development, requires 
intersectoral collaboration for success. Therefore, sectoral professionals involved in the process must 
be identified and included in the development of FBDGs;  

Firstly, nutrition policy development has always been led by the health sector therefore their support 
and input are essential. Secondly, as the era of industrial agriculture emerged, the agriculture sector 
has become the second most influential sector involved in food policy and, right or wrongly, holds 
much of the blame for environment problems. Lastly, the environment sector is, now more than ever, 
an important partner sector for nutritional policy development (Burlingame, 2014). Including these 
three sectors are fundamental to understanding.  

Challenges facing successful implementation of sustainable characteristics into FBDGs has been 
associated with the opinions of individuals at all levels, spanning all sub-sectors within the 
agriculture, environment and health sectors. Therefore, successful policy development must ascertain 
support from all individuals, at all levels. Recruiting participants from each level of the sectors, from 
entry and labour roles to senior management level roles, spanning all sub-sectors, is vital to the 
success of this research. This model is how consensus is gained within the UN system, for example, 
for the World Health Assembly.  

To do so in New Zealand, the Business Demography Statistics: Geographic units by region and 
industry 2000-18 (StatsNZ, 2016) was used to determine which individuals belonged to the three 
sectors.  

Chapter 3: MANUSCRIPT 
 

New Zealand’s Food System is Unsustainable: A Survey of the Divergent Attitudes of 
Agriculture, Environment and Health Sector Professionals Towards Eating Guidelines  
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Abstract 
Abstract 

Background: The United Nation’s Sustainable Development Goals (SDG) address the health 
and environmental changes needed for improving food and nutrition security. In one of its many 
sustainable development initiatives, the Food and Agriculture Organization of the UN (FAO) has 
called for sustainable diets, which align with SDG 2, Zero Hunger, and SDG 12, Sustainable 
Consumption and Production. The inclusion of sustainability characteristics in New Zealand’s (NZ) 
eating and activity guidelines (EAGs) would contribute to directly addressing the SDGs and lead to 
achieving sustainable diets. This study aimed to evaluate the agreement among sectoral professionals 
for including sustainability characteristics within the guidelines.  

Methods: Professionals of the agriculture, environment and health sectors were invited to 
complete an online survey to establish agreement with sustainability characteristics. Opinion and 
attitude questions were completed using a 5-item Likert scale. Responses were analysed in SPSS 25 
(2017). One-way ANOVA analyses were conducted to compare the level of agreement and to detect a 
difference in means of the sector levels of agreement whilst controlling for covariates. Post-hoc tests 
were used to determine specifically where the significant differences lay among the sectors.  

Results: Overall, 298 (65% female) respondents completed the survey from the agriculture 
(37%), environment (22%) and health (41%) sectors. Two-thirds (66%) of respondents were over 35 
years and 90% had a tertiary education. Two-thirds (63%) of respondents disagreed with the statement 
that NZ’s current food system is sustainable; health (77%) and environment (78%) sector respondents 
had greater disagreement with the statement than did those from agriculture (35%) (P = 0.00). 
Overall, 77% of respondents agreed that sustainability characteristics should be included in 
guidelines; health (90%) and environment (84%) sector respondents had greater agreement than those 
from agriculture (58%) (P = 0.00). Five of the sustainability characteristics received unanimously high 
levels of agreement (> 90%) for inclusion: dietary diversity (97%), sustainable seafood (90.8%), to 
limit processed foods (90.7%), reduced food waste (95.3%) and sustainable lifestyle behaviours 
(97.2%). Agreement for eight sustainability characteristics was highest among the health and 
environment sectors versus the agricultural sector (P < 0.05). There was a relatively low level of 
agreement from all three sectors, particularly the environmental sector (68.7%), to consume 
recommended serves of dairy products. Only 38.5% of all respondents agreed with the inclusion of 
“organic food produce”. Further, negative associations were observed between respondents’ opinions 
regarding the sustainability of NZ’s current food system and familiarity with the EAGs.  

Conclusion: Professionals from the agriculture, environment and health sectors of New 
Zealand largely support the inclusion of sustainability characteristics within NZ’s EAGs. However, a 
multi-sectoral approach will be required urgently during the development and implementation of 
sustainability guidelines to address areas of divergence.  

Introduction 

The global food system faces an ambitious challenge in meeting nutritional demands whilst reducing 
negative environmental impacts (Steffen et al., 2015b; Rockström et al., 2016; Springmann et al., 
2016). Several initiatives have elaborated the concept of sustainable diets as the key for linking 
nutrition and sustainable food systems (Lang et al., 2009; Burlingame and Dernini, 2012; Fischer and 
Garnett, 2016). 
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Sustainable diets have been defined as those diets with low environmental impacts which contribute 
to food and nutrition security and to healthy life for present and future generations. Sustainable diets 
are “protective and respectful of biodiversity and ecosystems, culturally acceptable, accessible, 
economically fair and affordable; nutritionally adequate, safe and healthy while optimising natural 
and human resources” (FAO, 2010).  

The importance of sustainable diets is further reflected in the 17 UN Sustainable Development Goals 
(SDGs); in particular, Goal 2 (“end hunger, achieve food security and improved nutrition, and 
promote sustainable agriculture”) and Goal 12 (“responsible production and consumption”) (UN, 
2015c). 

A wealth of literature suggests that no country currently meets basic dietary needs for its citizens at a 
globally sustainable level of resource use (Perignon et al., 2016; Behrens et al., 2017; O’Neill et al., 
2018). Human dietary patterns, both current and emerging, threaten human and environmental health 
(Lang et al., 2009; Burlingame and Dernini, 2012; Alsaffar, 2016; Fischer and Garnett, 2016; Candel 
and Pereira, 2017). The production and consumption of highly processed and animal-based foods, as 
well as inadequate fruit, vegetable, fibre and essential micronutrient intake, have resulted in human 
and planetary health degradation (HLPE, 2017).   

As per other developed nations, NZ is experiencing growing rates of obesity and associated non-
communicable diseases (MOH, 2011; 2015). These contribute a significant health burden on 
individuals, families and the nation. Further, although NZ is a small emitter in absolute terms, 
accounting for less than 0.2% of global emissions, its food system is a major contributor to climate 
change, with per-capita emissions fifth highest among Organisation for Economic Co-operation and 
Development (OECD) countries in 2011 (OECD, 2017b). The environmental impact of the food 
system is evident in NZ: damaged ecosystems, depleted fish stocks, soil degradation and loss of 
biodiversity, with more change expected (Metcalfe et al., 2009; Hollis, 2014; Rockström et al., 2016; 
Apārangi, 2017). 

In response, nutrition and sustainability are high priority on the global political agenda (WHO, 2017; 
Monteiro et al., 2018; Jones et al., 2019). Research has highlighted that, while supply-end strategies, 
when implemented widely, have the potential to lead to important emissions reductions (Fischer and 
Garnett, 2016), the potential to reduce emissions arising from within the supply chain is not nearly as 
significant as those that can be achieved through a demand-end approach: namely, decreasing 
consumption of those agricultural products that are GHG-intensive (Hollis, 2014). According to a 
recent report by the Food Climate Research Network, based at Oxford University, a country’s national 
dietary guidelines represent a key opportunity for policy development to address consumption 
patterns (FCRN, 2016).  

A range of possible sustainable diets exist, made up of several sustainable characteristics, each of the 
components contributing to human and planetary health (Macdiarmid et al., 2012). Introducing these 
into dietary guidelines will allow governments to act on nutrition-related health objectives, while 
concomitantly addressing sustainability concerns (Fischer and Garnett, 2016). Internationally, 
governments are beginning to include sustainability characteristics into their national dietary 
guidelines but are moving at different rates.  

The food system is complex. Several social, economic and political interactions exist between people 
and their food. Consequently, development and implementation of meaningful food-based dietary 
guidelines (FBDGs) has been associated with many challenges. The recognition of the need to 
integrate the full suite of impacts that dietary choices and the food system can have on the 
environment has exacerbated these challenges (Carey et al., 2016; DeSalvo et al., 2016; Fischer and 
Garnett, 2016; Jones et al., 2019; Lang, Mason., 2019; Livsmedelsverket, 2015; Ridgway et al., 
2015).  

Although health, environmental and humanitarian concerns are common to all sectors, differences lie 
in the degree to which each sector, and professionals within these sectors, perceive the importance, 
and viability, of methods for addressing these issues as they try to achieve their own set of interests. 
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The premise of a widespread dietary shift toward greater incorporation of plant-based foods and a 
reduction in animal-based products is viewed as “drastic and unrealistic” by many stakeholders 
(Sabate and Soret, 2014). 

Many stakeholders have been seen to use their political influence to block or reverse policies that 
would make the food system more sustainable. For example, scientific committees in both the US and 
Australia have attempted to include environmental considerations in their respective FBDGs 
(Merrigan et al., 2015). However, due to a lack of government endorsement, resistance and lobbying 
against their implementation from a range of sectors and bodies, the most recent revisions of 
guidelines do not explicitly include sustainability characteristics.  

In contrast, some governments have begun to incorporate a wider range of expertise and 
representation in their consultation and development processes of FBDGs with sustainability 
characteristics. For example, the 2014 Brazilian FBDGs have included representation from the 
education, social welfare and agriculture sectors, as well as the public (MOH, 2014). This strategy has 
ensured that the broader societal and environmental issues of the food system are addressed and 
included in the development and implementation processes. By including multiple perspectives in the 
development process, Brazil ensured that all recommendations were translated in a way that could be 
understood and followed by all stakeholders. This process has helped to mitigate resistance, lobbying 
and abandonment and allowed for successfully developing and implementing FBDGs with 
sustainability at the forefront, supported by all sectors.  

As an essential and integral component of NZ’s national food policy, the inclusion of sustainability 
characteristics within the new dietary guidelines is plausible. However, from these examples, it is 
evident that systemic change is required to address the most pressing sustainability issues. Achieving 
this requires interdisciplinary collaboration from academia, government and industry stakeholders 
prior to implementation.  

An opportunity to address sustainability issues exists in New Zealand’s 2015 Eating and Activity 
Guidelines for Adults as they do not currently include any explicit reference to sustainable dietary 
practices. Further, Drew et al. (2018) has conducted a contextual analysis toward developing 
sustainability considerations, specifically, for inclusion within NZ’s dietary guidelines. It is suggested 
that a diet consisting of whole plant foods, including vegetables, fruits, legumes, and whole grains, is 
found to be far less emissions-intensive than a diet consisting of mostly animal-based foods, 
particularly red and processed meats in NZ, in line with international literature.  

Given that NZ’s food system is a primary driver of detrimental change to the environment and that the 
burden of nutrition-related chronic disease continues to grow around the world, the importance of 
focusing research and policy efforts on healthy and sustainable eating patterns is incontestable 
(Quiggin, 2010; Drew, 2018).  

However, it is still unclear how such a focus would be received by key stakeholders in NZ and there is 
no local research specifically reporting sectoral professionals’ attitudes or opinions towards proposed, 
or implemented, FBDG sustainability recommendations.  

Thus, the purpose of this study was to provide a quantitative account of sectoral professionals’ 
opinions and attitudes towards the inclusion of sustainability characteristics in NZ’s EAG series prior 
to implementation. Convergence of agreement between sectoral groups towards the inclusion of 
individual sustainability characteristics within NZ’s EAGs will be examined. 

Methods 

Purpose 
The purpose of this study was to evaluate the divergence and convergence of agreement among 
sectoral groups towards the inclusion of identified sustainability characteristics within New Zealand’s 
Eating and Activity Guidelines for Adults (EAGs). Attitude and opinion were assessed through a 
series of Likert scale questions. The primary hypothesis of this study was that there are sectoral 
biases, and that sectoral professionals will not converge in their level of agreement about the inclusion 
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of sustainability characteristics with NZ EAGs. International experience suggests that sectoral 
professionals do not agree with the inclusion of some sustainability characteristics within food-based 
dietary guidelines as evidenced by lobbying and subsequent abandonment of sustainable FBDGs 
(Jones et al., 2019; Merrigan et al., 2015; NHMRC., 2013; Rutter et al., 2011).  

 
Participants 
 
Professionals from the health, environment and agriculture sectors of NZ over 18 years of age were 
invited to complete an online survey through contact with governing bodies, professional associations, 
industry associations, and advocacy groups within the health, environmental and agricultural sectors 
(Appendix A; Table A.2). Gender, age, education, and professional sector were determined (Table 1). 
Participants provided consent to the terms of the study at the initiation of the survey. 

Survey Design: Attitude and Opinion 
Opinions of sustainability of NZ’s current food system, and the current status of NZ’s EAGs, as well 
as attitudes towards the inclusion of individual sustainability characteristics within NZ’s EAGs were 
measured in this survey.  

Each question asked participants to state their level of agreement with a sustainability characteristic. 
Each sustainability characteristic was written using plain English and avoided jargon or any technical 
term that was outside of common usage. The opinion and attitude questions were completed using a 5-
item Likert scale ranging from strongly agree, agree, don’t know, disagree, to strongly disagree. The 
survey comprised three sections; demographic characteristics of the participants, overall sustainability 
and individual sustainability characteristics to discourage pattern answering (Croasmun and Ostrom, 
2011). 

Pre-testing the Questionnaire 
To gain insight into whether survey questions were understandable, logical and understood in the 
manner they were intended, a pilot study was undertaken prior to the final survey being released 
including feedback sought from Ministry of Health key informants. The data gathered with the online 
pilot survey were tested to ensure appropriate data analyses were selected as well as logical 
progression and accessibility of the survey for the participants. For the most part, the pilot survey was 
deemed too long, which led to a consolidation of questions and removal of lengthy explanations of 
individual sustainability characteristics. For the full survey used in the research, refer to Appendix C. 

Sample Size 
Based on NZ Business Demography Statistics there was a 120,700 Employee Count in the 
Agriculture, Forestry and Fishing sector and 227,000 in the Health Care and Social Assistance sector, 
giving a population thought to be in excess of 300,000 (StatsNZ, 2016).Therefore, to conduct analyses 
of covariance with three sector groups an estimated total of 271 participants was determined.  This 
calculation was based on a 300,000-population size with a 90% confidence interval, and a 5% margin 
of error (Israel., 1992; Kasunic., 2005).  

Procedure 
Surveys were distributed to participants via a link by email, web and social media through Survey 
Monkey (Survey Monkey Inc, Palo Alto, CA, USA) between June and August 2018. Emails were sent 
to 419 individuals across the sectors. In addition, six governing bodies either posted the survey link on 
their websites or included it in their monthly newsletters. The survey employed a “snowball” effect.  
A total of 302 responses were obtained via email (81 responses), web links (215 responses) and social 
media posts (6 responses).  
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Statistical Analysis 
Collected responses were transferred to IBM SPSS 25 (2017) for analysis and edited for validation 
across the sectors (Health, Environment or Agriculture) using the Australian and New Zealand 
Standard Industrial Classification (ANZSIC, 2006).  

One-way ANOVA analyses were conducted to compare the level of agreement with the inclusion of 
sustainability statements of the sector groups: agriculture, environment and health and demographic 
characteristics; age and education. As described in Appendix A; Table A1, results from a one-way 
ANOVA show a statistically significant difference between age and education groups with level of 
agreement towards the inclusion of sustainability characteristic statements. Therefore, a one-way 
ANCOVA analysis was undertaken to detect a difference in level of agreement with the inclusion of 
sustainability statements of the sector groups: agriculture, environment and health whilst controlling 
for covariates (Table 4). Post-hoc tests were used to determine specifically where the significant 
differences in opinion lay between the sectors.  

A correlation analysis was then conducted between individual sustainability characteristics and level 
of respondents’ agreement with sustainability statements; The world’s current food system is 
sustainable, New Zealand's current food system is sustainable, New Zealand needs to adopt 
more/better agro-ecological farming practices, I am familiar with the 2015 'Eating and Activity 
Guidelines for New Zealand Adults'  (r < 0.05*, r < 0.01**). This was done to estimate the association 
between respondents’ opinions regarding the sustainability statements and their level of agreement 
with individual sustainability characteristics (Table 5).  

Following analyses, participant responses were collapsed into Disagree (D- Strongly Disagree and 
Disagree), Don’t Know (DK) and Agree (A – Agree and Strongly Agree) for simplicity of 
presentation. 

All data analyses were based only on non-missing data. Statistical significance was achieved if the P-
value was < 0.05. 

Ethics 
This project has been evaluated by peer review and judged to be low risk. Consequently, it has not bee
n reviewed by one of the University's Human Ethics Committees. The researcher(s) named in this  
document are responsible for the ethical conduct of this research (see Appendix E). 
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Results 
Following data cleaning, five respondents’ surveys could not be used as they did not meet the target 
criteria, that is, they could not be clearly sorted into one of the specified sectors; agriculture, 
environment or health. The demographic characteristics of the participants are shown in Table 1. Of 
298 respondents, approximately two-thirds were women. Most respondents were from the health 
sector (41%), a third (37%) were from the agricultural sector and 22% from the environmental sector. 
Most respondents (89.3%) were aged between 25 and 64 years. Within this, respondents were in the 
age brackets 25-34 years (28.5%), 35-44 years (23.8%), 45-54 years (19.1%) and 55-64 years 
(17.1%).  

Most respondents (89.2%) had tertiary education and 60.7% had post-graduate education. Nearly all 
respondents from the health (99.2%) and environmental (94%) sectors had a tertiary education versus 
three-quarters of those from the agriculture sector (75.5%). There were 11% of respondents with 
solely a high school education.  

 

Table 1. Demographic characteristics of respondents by sector. 

 Total Sector (%) 

  Agriculture  Environment Health 

 298 (100) 110 (37) 67 (22) 121(41) 

Gender     

Men 35.2 57.3 41.4 9.9 

Women 64.8 42.7 58.6 90.1 

Age group (years)     

18-24 5.0 0.0 4.5 10.0 

25-34 28.5 15.5 35.8 36.7 

35-44 23.8 22.7 25.4 24.2 

45-54 19.1 25.5 22.4  11.7 

55-64 17.9 23.6 10.4 15.8 

65+ 5.7 12.7 1.5 1.6 

Education      

Secondary 10.8 24.5 6.0 0.8 

Tertiary (Under-graduate) 28.5 40.9 29.8 15.7 

Tertiary (Post-graduate)  60.7 34.6 64.2 83.5 

 
As described in Table 2, the majority of respondents (78.3%) do not believe the world’s current food 
system is sustainable, with the lowest level of agreement by the agriculture sector (60%).  

Overall, there is 77% agreement from all sectoral professionals that sustainability recommendations 
should be included in the eating and activity guidelines (EAGs) for adults in NZ.  

Two-thirds of respondents (63.3%) believe NZ’s current food system is not sustainable. Most 
respondents (88.6%) believe that NZ needs to adopt more/better agro-ecological farming practices. 
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Just under half of respondents were familiar with the 2015 Eating and Activity Guidelines for New 
Zealand Adults (46.3%).  

Table 2. Respondent agreement with sustainability statements by sector 

 Sustainability Statement   A (%) DK (%) D (%) 

The world’s current food system is 
sustainable 

Agriculture 27.3 12.7 60.0 

Environment 7.5 6.0 86.6 

Health 6.6 5.0 88.4 
Total 13.8 7.9 78.3 

New Zealand's current food system is 
sustainable 

Agriculture 57.4 7.4 35.2 
Environment 11.9 10.4 77.6 

Health 14.9 8.3 76.9 
Total 28 8.7 63.3 

New Zealand needs to adopt more/better 
agro-ecological farming practices 

Agriculture 80.9 5.5 13.6 

Environment 97.0 0.0 3.0 

Health 87.6 9.9 2.5 
Total 88.6 5.1 6.3 

I am familiar with the 2015 “Eating and 
Activity Guidelines for New Zealand 
Adults” 

Agriculture 34.5 30.9 34.5 

Environment 13.6 24.2 62.1 

Health 90.9 1.7 7.4 

Total 46.3 19 34.7 

Sustainability recommendations should 
be included in the “Eating and Activity 
Guidelines for Adults” 

Agriculture 57.4 7.4 35.2 

Environment 83.6 10.4 6.0 

Health 90.0 5.0 5.0 
Total % 77 7.6 15.4 

Promotion of diet diversity/variety of 
whole foods 

Agriculture 97.2 1.8 0.9 

Environment 95.5 3.0 1.5 

Health 98.3 0.8 0.8 
Total 97 1.9 1.1 

Promotion of plant-based diets 

Agriculture 42.7 13.6 43.6 

Environment 77.6 9.0 13.4 

Health 87.6 5.0 7.4 
Total 68.3 9.2 21.4 

To limit red meat consumption as per 
recommendations 

Agriculture 50.9 15.5 33.6 

Environment 86.4 6.1 7.6 

Health 90.0 5.8 4.2 
Total 75.8 9.1 15.1 

To limit processed meat consumption as 
per recommendations 

Agriculture 78.2 7.3 14.5 

Environment 95.5 3.0 1.5 

Health 99.2 0.8 0.0 
Total 91 3.7 5.3 

To consume recommended serves of 
dairy products 

Agriculture 73.6 11.8 14.5 

Environment 68.7 14.9 16.4 

Health 80.8 7.5 11.7 
Total 74.4 11.4 14.2 

Promotion of sustainable seafood 
consumption 

Agriculture 87.3 5.5 7.3 

Environment 91.0 7.5 1.5 
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 Sustainability Statement   A (%) DK (%) D (%) 

Health 94.2 1.7 4.2 
Total 90.8 4.9 4.3 

To limit/reduce ALL processed foods 
high in fat, salt and sugar as per 
recommendations 

Agriculture 87.2 8.3 4.6 

Environment 88.1 7.5 4.5 

Health 96.7 1.7 1.7 
Total 90.7 5.8 3.6 

To purchase and support local food 
produce 

Agriculture 74.3 4.6 21.1 

Environment 88.1 6.0 6.0 

Health 92.6 4.1 3.3 
Total 85 4.9 10.1 

To purchase and support seasonal food 
produce 

Agriculture 86.4 2.7 10.9 

Environment 97.0 3.0 0.0 

Health 97.5 0.0 2.5 

Total 93.6 1.9 4.5 

To purchase and support organic food 
produce 

Agriculture 21.8 16.4 61.8 

Environment 59.7 14.9 25.4 

Health 33.9 24.0 42.1 
Total 38.5 18.4 43.1 

Standards for the ethical treatment of 
livestock 

Agriculture 87.3 2.7 10.0 

Environment 94.0 4.5 1.5 

Health 80.8 8.3 10.8 

Total 87.4 5.2 7.4 

To reduce food waste 

Agriculture 93.6 2.7 3.6 

Environment 94.0 4.5 1.5 

Health 98.3 0.8 0.8 
Total 95.3 2.7 2.0 

Promotion of sustainable lifestyle 
behaviours (for example, physical 
activity) 

Agriculture 96.4 3.6 0.0 

Environment 97.0 3.0 0.0 

Health 98.3 1.7 0.0 
Total 97.2 2.8 0.0 

I support country of origin labelling of 
foods 

Agriculture 89.2 2.0 8.8 

Environment 93.4 4.9 1.6 

Health 97.3 2.7 0.0 
Total 93.3 3.2 3.5 

I support labelling foods with New 
Zealand Geographic Indicators 

Agriculture 75.2 9.2 15.6 

Environment 85.1 11.9 3.0 

Health 81.0 12.4 6.6 

 Total 80.4 11.1 8.4 

*Introductory statement for question 7 of survey; “The following characteristics of a sustainable diet 
should be included and linked to both human and environmental health in the ‘Eating and Activity 
Guidelines for New Zealand Adults’:”  

Note. Original scale: 1 = Strongly Disagree (SD), 2 = Disagree (D), 3 = Neither Agree or Disagree 
(N), 4 = Agree (A), 5 = Strongly Agree (A). For simplicity of presentation ‘Strongly Disagree’ and 
‘Disagree’ (1+2) have been collapsed to ‘Disagree’ (D) and ‘Agree’ and ‘Strongly Agree’ (4+5) have 
been collapsed to Agree (A). Table 3. Respondent agreement with sustainability statements by 
sector (Means and SD)  
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 Sustainability Statement  Sector 
Mean (SD) Total sample 

mean (SD) P-value 

The world’s current food system is sustainable 
Agriculture 3.47 (1.1) 3.93 (1.0) 

0.00*  Environment  4.16 (0.9) 

Health 4.21 (0.8) 

New Zealand's current food system is 
sustainable 

Agriculture 2.66 (1.2) 3.42 (1.2)   
  
 0.00* 

Environment 3.88 (1.0) 

Health 3.84 (0.9) 

New Zealand needs to adopt more/better agro-
ecological farming practices 

Agriculture 2.15 (0.9) 1.82 (0.857)  0.003* 
  
  

Environment 1.43 (0.7) 

Health 1.173 (0.7) 

I am familiar with the 2015 “Eating and 
Activity Guidelines for New Zealand Adults” 

Agriculture 3.06 (1.2)    
 0.00* 
  

Environment 3.70 (1.1) 2.62 (1.358) 

Health 1.62 (0.9)  

Sustainability recommendations should be 
included in the “Eating and Activity Guidelines 
for Adults” 

Agriculture 2.68 (1.1)    
 0.00* 
  

Environment 1.96 (0.8) 2.11 (1.024) 

Health 1.67 (0.8)  

Promotion of diet diversity/variety of whole 
foods 

Agriculture 1.58(0.6)    
 0.627 
  

Environment 1.66(0.7)  

Health 1.33(0.6) 1.49 (0.621) 

Promotion of plant-based diets 

Agriculture 3.12 (1.3)    
 0.00* 
  

Environment 2.07 (1.0)  

Health 1.77 (0.9) 2.34 (1.204) 

To limit red meat consumption as per 
recommendations 

Agriculture 2.83 (1.1) 2.15 (1.085)   
  
 0.00* 

Environment 1.83 (0.9)  

Health 1.70 (0.8)  

To limit processed meat consumption as per 
recommendations 

Agriculture 2.14 (1.0)  

0.00* Environment 1.52 (0.6) 1.66 (0.826) 

Health 1.01 (0.1)  

To consume recommended serves of dairy 
products 

Agriculture 2.32 (0.9)  

0.272 Environment 2.37 (1.1)) 2.23 (1.026) 

Health 2.06 (1.1)  

Promotion of sustainable seafood consumption 
Agriculture 1.84 (0.8))  

0.209 Environment 1.61 (0.7)) 1.68 (0.806) 

Health 1.58 (0.8)  

To limit/reduce ALL processed foods high in 
fat, salt and sugar as per recommendations 

Agriculture 1.81 (0.8)  

0.05 Environment 1.66 (0.9) 1.62 (0.780) 

Health 1.42 (0.6)  

To purchase and support local food produce 
Agriculture 2.10 (1.3) 1.79 (1.036) 

0.00* Environment 1.75 (0.9)  

Health 1.53 (0.8)  

To purchase and support seasonal food produce 

Agriculture 1.81 (1.0) 1.54 (0.817) 

0.001* Environment 1.51 (0.6)  

Health 1.31 (0.6)  

To purchase and support organic food produce 
Agriculture 3.55 (1.3)  

0.00* 
Environment 2.43 (1.2) 3.09 (1.293) 
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 Sustainability Statement  Sector 
Mean (SD) Total sample 

mean (SD) P-value 

Health 3.04 (1.2)  

Standards for the ethical treatment of livestock 

Agriculture 1.87 (1.0) 1.80 (0.946) 0.040* 
  
  

Environment 1.55 (0.7) 

Health 3.04 (1.2) 

To reduce food waste 
Agriculture 1.53 (0.8) 1.37 (0.664) 

0.188 Environment 1.33 (0.6)  

Health 1.24 (0.5)  

Promotion of sustainable lifestyle behaviours 
(for example, physical activity) 

Agriculture 1.52 (0.6)  

0.641 Environment 1.40 (0.6) 1.38 (0.539) 

Health 1.24 (0.5))  

I support country of origin labelling of foods 
Agriculture 1.70 (1.0)  

0.008* Environment 1.41 (0.7) 1.50 (0.785) 

Health 1.37 (0.5)  

I support labelling foods with New Zealand 
Geographic Indicators 

Agriculture 2.09 (1.093)  

0.05 Environment 1.70 (0.789) 1.93 (0.947) 

Health 1.91 (0.856)  
Note. * Identifies level of significance P < 0.05. Original scale analysed: 1 = Strongly Disagree (SD), 
2 = Disagree (D), 3 = Neither Agree or Disagree (N), 4 = Agree (A), 5 = Strongly Agree (A). 

Table 2 and Table  indicate five of the sustainability characteristics which received unanimously high 
levels of agreement for inclusion in New Zealand’s EAGs from all three sectors (> 90%); namely, 
promotion of dietary diversity (97%), sustainable seafood (90.8%), to limit processed foods (90.7%), 
reduction of food waste (95.3%) and promotion of sustainable lifestyle behaviours (97.2%).  

A significantly lower level of agreement from the agriculture sector was present for the promotion of 
seasonal food produce and standards for the ethical treatment of livestock; (P < 0.05), and for five 
sustainability characteristics; promotion of plants-based diets, limit red meat, limit processed meat, to 
purchase and support local produce and country of origin labelling of foods (P < 0.05).  

The characteristic, “to consume recommended serves of dairy products”, received a relatively low 
level of agreement from all three sectors, with only three-quarters of all respondents (74.4%) agreeing 
with the inclusion of this recommendation. The lowest level of agreement for the dairy product item 
was from the environmental sector (68.7%) and highest level of agreement (80.8%) from the health 
sector.  

Further, while 80.4% of all respondents agreed with the item, “I support labelling foods with New 
Zealand Geographic Indicators”, three-quarters (75.2%) of the agriculture sector respondents agreed.  

Only 38.5% of all respondent agreed with the inclusion of the characteristic, “To purchase and 
support organic food produce”: agriculture (21.8%), environment (59.7%) and health (33.9%). 
P=<0.01.  

Table 4. Respondent agreement with sustainability statements with statistically significant 
difference (P < 0.05) by sector when gender, age and education are controlled for. 

 ANCOVA covariate P-value 

 Sustainability Statement   
P-
value 

Sector  Gender  Age 
(years) 

Education  

The world’s current food 
system is sustainable 

Agriculture ab 

0.00*  
0.005* 0.102 0.199 0.177 

Environment a 
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Health b 

New Zealand's current food 
system is sustainable 

Agriculture ab 
  
  
 0.00* 

    
Environment a 0.000* 0.706 0.994 0.616 

Health b     

New Zealand needs to adopt 
more/better agro-ecological 
farming practices 

Agriculture a 
 0.003* 
  
  

    

Environment a     

Health a 0.007* 0.190 0.107 0.914 

I am familiar with the 2015 
“Eating and Activity 
Guidelines for New Zealand 
Adults” 

Agriculture a 

  
 0.00* 
  

    

Environment a   0.127 0.022* 

Health a 0.000* 0.224   

Sustainability 
recommendations should be 
included in the “Eating and 
Activity Guidelines for 
Adults” 

Agriculture ab 

  
 0.00* 
  

    

Environment a     

Health b 
0.000* 0.449 0.587 0.027* 

Promotion of plant-based diets 
Agriculture ab 

  
 0.00* 
  

    

Environment a 0.000* 0.4698 0.938 0.010* 

Health b     

To limit red meat consumption 
as per recommendations 

Agriculture ab 
  
  
 0.00* 

    

Environment a 0.000* 0.422 0.840 0.006* 

Health b     

To limit processed meat 
consumption as per 
recommendations 

Agriculture ab 

0.00* 

    

Environment a 0.001* 0.403 0.685 0.082 

Health b     

To purchase and support local 
food produce 

Agriculture ab 

0.00* 

    

Environment a 0.000* 0.036* 0.100 0.000* 

Health b     

To purchase and support 
seasonal food produce 

Agriculture ab 

0.001* 

    

Environment a  0.063 0.022* 0.011* 

Health b 0.000*    

To purchase and support 
organic food produce 

Agriculture ab 

0.00* 

    

Environment ab 0.000* 0.019* 0.290 0.084 

Health ab     

Standards for the ethical 
treatment of livestock 

Agriculture 
0.040* 
  
  

0.017* 0.111 0.085 0.027* 

Environment a 0.000* 0.019* 0.290 0.084 

Health a     

I support country of origin 
labelling of foods 

Agriculture a 

0.008* 

 
0.004* 
 

 
0.235 
 

 
0.565 
 

 
0.006* 
 

Environment 

Health a 

I support labelling foods with 
New Zealand Geographic 
Indicators 

Agriculture 

0.05 

    

Environment 0.074 0.626 0.982 0.425* 

Health     

Notes. * identifies level of significance P < 0.05. Values with the shared superscript represent 
significant differences according to the Tukey HSD post-hoc test (P < 0.05).  

A significant negative correlation exists between respondent’s agreement with the sustainability 
statements; “The World’s current food system is sustainable”, “NZ’s current food system is 
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sustainable” and “Sustainability recommendations should be included in the 'Eating and Activity 
Guidelines for Adults” and their agreement with the inclusion of all of the sustainability 
characteristics. The exception for inclusion was agreement of the characteristic “to purchase and 
support organic food produce”.  

A significant positive relationship exists between respondent’s agreement with two of the 
sustainability statements and their agreement with the inclusion of all of the sustainability 
characteristics. Firstly, “New Zealand needs to adopt more/better agro-ecological farming practices” 
with exception of agreement with “to purchase and support organic food produce”. Secondly, with “I 
am familiar with the 2015 ‘Eating and Activity Guidelines for New Zealand Adults’”, with the except 
for agreement with the inclusion of the sustainability characteristics “to purchase and support organic 
food produce” and “Standards for the ethical treatment of livestock”. 

Table 5. Correlation between individual sustainability characteristics which obtained a 
statistically significant different level of agreement between sectors and respondents’ 
agreement with sustainability statements (r < 0.05*, r < 0.01**). 

 Sustainability Statements 

 

The 
World’s 
current 
food 
system is 
sustainable 

NZ’s 
current 
food 
system is 
sustainable 

New 
Zealand 
needs to 
adopt 
more/better 
agro-
ecological 
farming 
practices 

Sustainability 
recommendations 
should be 
included in the 
'Eating and 
Activity 
Guidelines for 
Adults' 

I am 
familiar 
with the 
2015 
“Eating 
and 
Activity 
Guidelines 
for New 
Zealand 
Adults” 

Characteristic 
R 

R  
R R 

R 

Promotion of 
plant-based diets 

-0.377** -0.393** 0.952** -0.245** 0.205** 

To limit red meat 
consumption as 
per 
recommendations 

-0.492** -0.399** 0.980** -0.377** 0.156** 

To limit 
processed meat 
consumption as 
per 
recommendations 

-0.645** -0.298** 0.959** -0.301** 0.130* 

To purchase and 
support local 
food produce 

-0.637** -0.248** 0.921** -0.298** 0.070 

To purchase and 
support seasonal 
food produce 

-0.650** -0.232** 0.866** -0.262** 0.053 

To purchase and 
support organic 
food produce 

0.649** -0.279** -0.208** -0.574** -0.098 

Standards for the 
ethical treatment 
of livestock 

-0.631** -0.106 0.983** -0.308** -0.168** 
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I support country 
of origin 
labelling of foods 

-0.675** -0.193** 0.836** -0.255** 0.085 

*Introductory statement for question 7 of survey; “The following characteristics of a sustainable 
diet should be included and linked to both human and environmental health in the ‘Eating and 
Activity Guidelines for New Zealand Adults’:”  
 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 

 

Discussion 
This study is the first to assess the degree of convergence between sectoral groups for the inclusion of 
sustainability characteristics into New Zealand’s (NZ) eating and activity guidelines (EAGs).  

Overall, findings demonstrate strong support across NZ sectoral professionals, with 77% indicating 
agreement that sustainability recommendations should be included in the revised Eating and Activity 
Guidelines for New Zealand Adults.  

This high level of support highlights the degree to which sectors view the importance of sustainable 
food systems as an important issue in NZ. The support demonstrated in this study, in line with 
international findings, suggests dietary guidelines are an appropriate medium for introducing 
sustainable eating patterns into nutrition policy and creating consumer awareness (Burlingame and 
Dernini, 2012; Bechthold et al., 2018; Oshiro et al., 2018; Ritchie et al., 2018; Jones, 2019). 

Similar multi-sectoral support has been demonstrated in Australia (Ridgway et al., 2015). Sectoral 
professionals have been responsive to the concept of combining health and sustainability, many 
already utilising it within their organisations. For example, as evidenced by the launch of One Blue 
Dot: Environmentally Sustainable Diet Toolkit, the British Dietetics Association (BDA)'s 
Environmentally Sustainable Diet Project for dietitians, (BDA, 2018; James et al., 2018).   

While this study’s findings suggest the existence of overall support, the level of agreement varies by 
sector. Health professionals support the inclusion of sustainability recommendations within the EAGs 
the most (90%), followed by respondents from the environment (83.6%) and agriculture (57.4%) 
sectors. 

Disunity between sectors has also been demonstrated in America, Australia and Sweden (Carey et al., 
2016; DeSalvo et al., 2016; Fischer and Garnett, 2016; Land, Mason., 2019; Livsmedelsverket, 2015; 
Ridgway et al., 2015;). These countries found that, due to variations in the individual sector’s interests 
in the food system, high levels of overall support during development was later met with fierce 
opposition and subsequent abandonment of sustainability characteristics within FBDGs (Ridgway et 
al., 2015; Fischer and Garnett, 2016). The divergence of opinion in the current study’s findings 
therefore suggests a similar conflict may surround adoption of sustainable dietary guidelines in NZ.  

In America, dietary guidelines are jointly developed and issued by the US Department of Health and 
Human Services as well as the US Department of Agriculture. In this case, the opposing opinions and 
subsequent lobbying of the agricultural sector carried enough influence during implementation to 
override the supporting views of health sector professionals. The administration structure, combined 
with economic influence, may explain the ongoing absence of sustainability characteristics in 
America. In contrast, successful development and implementation of national dietary guidelines with 
integrated sustainability principles in Qatar is thought to be primarily due to a lack of industry 
influence (Seed, 2015).  

These examples, and the significantly lower level of support from the agriculture sector in the current 
study, posits the question whether primary industry should be part of the development of FBDGs. 
Suggestions have been made that this industry should be omitted from dietary guideline development 
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discussions and setting of the policy agenda, and only be involved in the implementation of actions 
(He et al., 2014; Jones et al., 2016).  

However, like NZ, Australian FBDG development is led solely by the health sector. Despite this 
administration structure, the widespread support for the integration of environmental considerations 
into guidelines was largely ignored in the latest revision (Ridgway et al., 2015). Again, the food and 
agriculture organisations and industry lobbyists in Australia were given disproportionate influence 
over the way that the National Food Plan was shaped (Carey et al., 2016).   

The significantly lower level of support from the agriculture sector in this study highlights the need to 
mitigate the risk of sectoral lobbying in NZ via wider, earlier and higher levels of engagement with 
relevant sectors and individuals to increase overall multi-sectoral agreement, prior to implementation 
(EFSA, 2010; Bowen et al., 2014). Instead of excluding the primary industry from FBDG 
development and implementation, a number of changes, namely, to enhance transparency, manage 
biases and conflicts of interest, may be required (NAoS, 2017). By adopting this approach, FBDGs 
have been successfully developed and implemented in several countries including Brazil, Germany, 
Sweden, Netherlands and Qatar, as well as into “quasi-official” guidelines in France and Estonia. 
Similar to NZ, guideline development is led by the health sector, but is elaborated in a participatory 
manner, in consultation with multiple sectors of the society, including agriculture and environment 
sectors (HCofN, 2011; GCSD, 2013; Fischer and Garnett, 2016; Jones et al., 2019).  

These examples suggest that the development of NZ guidelines can remain with the health sector but, 
as the agriculture sector’s support for change is imperative, should be supported and guided by input 
from the agriculture and other relevant sectors (Ridgway et al., 2015; James et al., 2018). 

In order to understand the opinions and attitudes NZ sectoral professionals hold towards sustainable 
dietary guidelines, and to further explain the divergence of opinion between the sectoral groups, this 
study assessed each sector’s level of agreement towards individual sustainability characteristics. It 
found an overall, unanimous, high level of agreement from professionals from the agriculture, 
environment and health sectors with the inclusion of five of the fifteen sustainability characteristics 
into the EAGs: promotion of dietary diversity (97%), sustainable seafood (90.8%), to limit processed 
foods (90.7%), reduction of food waste (95.3%) and promotion of sustainable lifestyle behaviours 
(97.2%) (P > 0.05). Further, although a statistically significant difference of level of agreement was 
found between sectors (P < 0.05) for the inclusion of promotion of seasonal food produce (93.6%) 
and standards for the ethical treatment of livestock (87.4%) overall, a relatively high level of 
agreement from all sectors was shown. It is important to distinguish between convergence of opinion 
with an overall high level (%) of agreement, convergence of opinion with an overall low level of 
agreement and divergence with overall high level of agreement, when assessing whether opposition 
towards a sustainability characteristic is likely.  

An overall high level of agreement, with or without convergence, suggests that the inclusion of these 
sustainability characteristics is likely to receive support if implemented into NZ’s EAGs. Worldwide, 
partial implementation of sustainability characteristics within FBDGs exists, tailored to the needs and 
challenges of each country, as described in Figure 2 (Jones et al., 2019). The results of the current 
study suggest that the sole inclusion of these seven characteristics may, at this time, act as a starting 
point for NZ towards implementing all sustainable dietary guidelines and should be included in the 
next revision of the EAGs currently taking place.  

In contrast, divergence of opinion between sector groups, with a relatively lower level of agreement 
from one or more sectors, was associated with five of the fifteen proposed sustainability 
characteristics. Agreement with the promotion of plants-based diets, limit red meat, limit processed 
meat, to purchase and support local produce and inclusion of country of origin labelling of foods were 
all supported significantly less by the agriculture sector respondents, compared to the health and 
environment sector respondents (P < 0.05). Further, the item “to consume recommended serves of 
dairy products”, received a relatively low level of agreement from all three sectors with only three-
quarters of all respondents (74.4%) agreeing with the inclusion of this item.  
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This divergence of opinion, as well as low level of agreement from specific sectoral groups towards 
these individual characteristics, may exist primarily due to vested interests associated with each of the 
sectors. It has been well documented that vested interests, and conflict of interest, drive attitudes and 
subsequent behaviours (Chaiken and Baldwin, 1981; Wheeler, 2008; Hoek et al., 2017). Interests of 
sectoral groups, if in conflict with the proposed sustainability recommendations, may drive attitudes 
opposing the inclusion of sustainability characteristics into FBDGs. This may explain the 
abandonment of sustainability considerations in Australia’s 2013 guideline revision, delayed 
implementation in Sweden and may be a barrier to the inclusion of sustainability characteristics in 
NZ’s next EAG revision.  

For example, both the health and environment sectors may be significantly more in favour of the 
inclusion of sustainability characteristics due to the close alignment of the characteristics with their 
goals. That is, that those diets that are good for human health are also healthy for the environment 
(Pimentel and Pimentel, 2003; Estruch et al., 2013; Clark and Tilman, 2017; Wolk, 2017) 

In contrast, dairy products have been shown to have significant negative environmental impacts. 
This may explain the significantly lower level of agreement from the environmental sector 
respondents (68.7%), suggesting they would prefer dairy consumption lower than the current 
guidelines. However, some dairy components, such as calcium, bioactive proteins, milk fatty acids, 
and the whole dairy food matrix, are considered indispensable sources of nutrition by the health 
sector. This may explain the health sector respondents’ support of promoting dairy consumption to 
meet current health guidelines (80.8%), and their disagreement with reducing it further (Louie and 
Rangan, 2018).  

Many of the proposed sustainability characteristics for inclusion into NZ’s EAGs may directly 
conflict with agricultural interests. Beef and lamb production are a key component of the NZ 
agriculture system but conflict with several proposed characteristics, such as reducing global livestock 
production, and the associated consumption of meat and dairy, which other sectors see as key to 
mitigating climate change. For example, plant-based diets require significantly fewer agricultural 
inputs, such as energy, petroleum, fertilisers, pesticides, herbicides and water, and emit far fewer 
greenhouse gas emissions than do meat-heavy diets (Tilman and Clark, 2014; Melina et al., 2016). 
Further, while the focus on local and seasonal foods is shown to improve farmer-consumer 
relationships, increase revenue for small farmers, and encourage consumption of a wider diversity of 
foods, this is also a direct threat to the large volumes of food produced, processed and transported by 
the food industry (Brown and Miller, 2008). Both have the potential to negatively impact specific 
aspects of their industry and thus, the attitudes and behaviours of those involved (Sivacek and Crano, 
1982).  

The removal of the sustainability characteristics, “Promotion of plant-based diets” and “To limit red 
meat consumption as per recommendations”, due to divergence of opinion and low levels of overall 
agreement, should not be considered from an environmental perspective. This is due to the 
disproportionate impact that agriculture sector emissions have been shown to have on the 
sustainability of NZ’s food and health environment (Clark and Tilman, 2017).  

This divergence simply highlights the urgency for NZ to address these areas and further emphasises 
why any disproportionate influence the agriculture sector has in policy development may prevent NZ 
reaching its 2030 emission targets. 

The results suggest that, in line with Brazil’s development and implementation strategy, a multi-
sectoral approach may be required during the development and implementation of sustainability 
guidelines in NZ.   

Only one characteristic, the recommendation “to purchase and support organic food produce”, 
received a low level of support for its inclusion in the EAGs from all three sectors; agriculture 
(21.8%), environment (59.7%) and health (33.9%). The low levels of agreement suggest that 
implementation of this characteristic may be receive opposition in NZ. However, unlike “red meat” 
and “plant-based”, more knowledge and awareness of impacts is required before successful 
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inclusion. For example, recent international analyses examining the comparative impacts of organic 
and conventional systems have, of necessity, been limited to a few environmental indicators or in 
statistical strength of their inferences because of small sample size (Mondelaers et al., 2009; Seufert et 
al., 2012). Also, in NZ, exposure to agricultural chemicals and contaminants from food remains low 
(MPI, 2018). Therefore, the inclusion of this statement is less critical compared to “red meat” and 
“plant-based” recommendations.  

Lastly, this study found that 28% of respondents believe that NZ’s current food system is sustainable. 
This varied by sector; over half (57%) of the agriculture sector respondents agreed with the statement 
that NZ’s food system is sustainable, compared to less than 15% of respondents from the health and 
environmental sectors (P < 0.05). Further, agreement with this statement correlates with disagreement 
with the inclusion of seven of the individual sustainability characteristics. This opinion, held 
predominantly by the agriculture sector respondents, may explain the divergence of level of 
agreement from the agriculture sector towards these individual sustainability characteristics.  

It further highlights the persistence of the academic landscape of sustainability, science and education 
to consist of rather separate clusters of individual disciplines. Research regarding the current, largely 
unsustainable state of NZ’s food system may not have been communicated in a way in which all 
stakeholders can recognise and relate to their sector. There has been an historic battle of 
understanding and defining the term “sustainability” across professions (Costanza and Patten, 1995; 
Toman, 1995; Mebratu, 1998; Vos, 2007). Therefore, an opportunity for multi-disciplinary education 
may be a tool to bridge the gap between sectoral opinions and subsequent agreement with 
sustainability guidelines (Kajikawa et al., 2007). For example, in Sweden, although initially critical, 
the dairy organisations eventually expressed their support for the incorporation of environmental 
sustainability in the Swedish FBDGs once they became more informed, leading to their engagement 
in the development of the guidelines. 

A statistically significant positive correlation was observed between respondents’ familiarity with the 
2015 Eating and Activity Guidelines for New Zealand Adults and the individual sustainability 
characteristics. Similarly, a significant difference was found between the sector groups with 14% 
agriculture, 35% environment and 91% health sector respondents being familiar with the guidelines. It 
is understandable that professionals in the environment and agriculture sectors are less familiar with 
the guidelines, compared to the health sector, as they are not frequently required in their work. 
However, it highlights that awareness and knowledge of the guidelines impacts agreement with 
inclusion of sustainability characteristics within the guidelines. This further highlights a need for 
dialogue among stakeholders from across the different sectors for successful FBDG development 
frameworks to exist and suggests where informative techniques may be useful (James et al., 2018).  

A negative correlation was observed between respondents’ agreement that “The World’s current food 
system is sustainable” and “NZ’s current food system is sustainable” with the agreement towards the 
inclusion of individual sustainability characteristics. This suggests that, the more unsustainable an 
individual believes a system is, the more likely they are to support the inclusion of sustainability 
characteristics into FBDGs. As suggested by the planned-behaviour theoretical framework, this may 
suggest an area where informational strategies can be aimed to inform attitudes and subsequent 
opinions (Ajzen., 1985, 1991). Informational strategies may be aimed to increase sectoral 
professionals’ knowledge of the unsustainable nature of the World’s and New Zealand’s food systems 
to heighten their awareness and increase agreement with policy change. 

A positive correlation was observed between respondents’ agreement with “New Zealand needs to 
adopt more/better agro-ecological farming practices” and seven of the individual sustainability 
characteristics, excluding “To purchase and support organic food produce” (P <0.01).  

In contrast, a negative correlation was observed between respondents’ agreement with “Sustainability 
recommendations should be included in the 'Eating and Activity Guidelines for Adults” and all eight 
of the sustainability characteristics. This suggests discrepancy between the guidelines as a whole and 
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the individual characteristics of a sustainable diet. This highlights the need for characteristics to be 
treated individually, with input gathered from, and education provided to, all stakeholders. 

Strengths and limitations 
A strength of this study is that it provides a snapshot of how the inclusion of sustainability 
characteristics within dietary guidelines may be received in NZ at this time. Despite a myriad of 
evidence calling for multi-sectoral approaches to guideline development, this study has provided the 
first detailed examination of the degree of convergence between professional sectoral groups, both 
internationally and in NZ, for the inclusion of sustainability characteristics into dietary guidelines. 
There are limitations to this study. Self-reported responses to the attitudinal questions may be 
influenced by social desirability, a sense of social responsibility as a result of increasing global 
awareness of sustainability and its importance (Vermeir and Verbeke, 2006). Respondents may have 
answered the questions in a way they believe they should or wish to be perceived as a result of their 
knowledge on the subject, either intentionally or unintentionally (Cadmus-Bertram and Patterson, 
2013). However, the results of this study, including several areas with little or no convergence of 
opinion, suggest this did not impact all responses. 

 

Conclusion 
This study aimed to evaluate attitudes towards inclusion of sustainability characteristics within New 
Zealand’s eating and activity guidelines (EAGs) by professionals in the agriculture, environment and 
health sectors. An online survey to ascertain the level of agreement sectoral professionals hold 
towards the inclusion of sustainability characteristics within NZ’s EAGs was developed and the 
findings suggest that there is strong support, with 77% indicating agreement that sustainability 
recommendations should be included in EAGs. However, while overall support exists, when 
controlling for other variables, level of agreement varies by sector, with health and environmental 
professionals supporting the inclusion more than do the agriculture sector respondents. Individual 
sustainability characteristics show a unanimous, high level of agreement from all professionals with 
the inclusion of five of the fifteen sustainability characteristics: dietary diversity, sustainable seafood, 
to limit processed foods, reduced food waste and sustainable lifestyle behaviours. In contrast, 
agreement with promotion of plants-based diets, limits on red and processed meats, to purchase and 
support local produce and inclusion of country of origin labelling of foods were all supported 
significantly less by the agriculture sector respondents, compared to the health and environment sector 
respondents. Further, the item “to consume recommended serves of dairy products”, received a 
relatively low level of agreement from all three sectors (74.4%). Only one characteristic, the 
recommendation “to purchase and support organic food produce” received a low level of support from 
all three sectors. Lastly, a significant negative correlation was observed between respondents’ 
familiarity with the 2015 EAGs and four of the individual sustainability characteristics, and between 
respondents’ agreement that “NZ’s current food system is sustainable” and seven individual 
characteristics. It is imperative to evaluate the convergence of agreement between sectoral groups in 
NZ in order to determine whether there is opposition or support towards the inclusion of sustainability 
characteristics. This may inform the development and implementation of effective dietary guidelines 
and aid in a shift towards a sustainable food system (Hamm, 2008; Fischer and Garnett, 2016). 

Contribution to research  
The high level of support for sustainability integration into the EAGs found in this study highlights 
the degree to which sectors view the importance of sustainable food systems in NZ. This research also 
highlights that, as demonstrated in America, Australia and Sweden, NZ is at risk of disunity between 
sectors, leading to opposition and subsequent abandonment of sustainability characteristics within 
EAGs following implementation. It appreciates that, although there is currently an apparent 
disconnect between the health, agricultural and environmental sector respondents’ opinions and 
attitudes, there are also undeniable links which present unexplored opportunities for cooperative 
problem solving. NZ is in a unique position for, prior to implementation, multi-sectoral participatory 
dialogue to identify and clarify the specific shape that sustainability should take in FBDGs. The 
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significantly lower level of support from the agriculture sector respondents in this study highlights the 
need to mitigate the risk of predominantly agriculture sectoral lobbying in NZ via wider, earlier and 
higher level of engagement with relevant sectors and individuals to increase overall multi-sectoral 
agreement (EFSA, 2010; Bowen et al., 2014). Instead of excluding the primary industries from FBDG 
development and implementation, several changes, namely, to enhance transparency and to manage 
biases and conflicts of interest, may be adopted prior to implementation (NAoS, 2017). Overall, this 
research has brought a diverse range of academic and professional expertise that spans the agriculture, 
environment and health sectors and evaluated convergences and divergences of opinions. The findings 
of this study should be of interest to government sectors that can influence sustainability and health, 
for example, departments or ministries of health, education, primary industries, regional development, 
agriculture, food and finance. 
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Chapter 4: CONCLUSION 
Most national dietary guidelines are remiss in that they do not address the IPCC goals of keeping 
global temperatures from rising more than 2 degrees Celsius above preindustrial levels unless other 
sectors almost fully decarbonise by 2050 (Ritchie et al., 2018). To meet obligations, research suggests 
that food-based dietary guidelines (FBDGs) must integrate sustainability characteristics in a manner 
which is appropriate and meaningful to each country. This study is in line with literature which 
suggests that, for long-term, meaningful integration, sustainability characteristics should be developed 
into FBDGs using a multi‐disciplinary approach (Jones et al., 2019). Early involvement of 
stakeholders is recommended to promote the acceptance of the outcome. Only in this manner will 
FBDGs be consistent with other public policies that have an impact on food availability and could be 
integrated with other policies related to health promotion. 

This study aimed to evaluate attitudes towards inclusion of sustainability characteristics within New 
Zealand’s eating and activity guidelines (EAGs) by professionals in the agriculture, environment and 
health sectors. An online survey to ascertain the level of agreement the NZ sectoral professionals hold 
towards the inclusion of sustainability characteristics within NZ’s EAGs was developed and the 
findings suggest that there is strong support across sectoral professionals, with 77% indicating 
agreement that sustainability recommendations should be included in EAGs. However, while overall 
support exists, when controlling for other variables, level of agreement varies by sector. Health and 
environmental professionals support the inclusion more than the agriculture sector respondents. When 
individual sustainability characteristics were examined, a unanimous, high level of agreement from all 
professionals was found for the inclusion of five of the fifteen sustainability characteristics: dietary 
diversity, sustainable seafood, to limit processed foods, reduced food waste and sustainable lifestyle 
behaviours. In contrast, agreement with promotion of plants-based diets, limits on red meat and 
processed meat, promotion to purchase and support local produce and inclusion of country of origin 
labelling of foods were all supported significantly less by the agriculture sector respondents, 
compared to those from the health and environment sectors. Further, the recommendation “to 
consume recommended serves of dairy products”, received a relatively low level of agreement from 
all three sectors, with only three-quarters of all respondents (74.4%) agreeing with its inclusion. Only 
one characteristic, the recommendation “to purchase and support organic food produce”, received a 
low level of support from all three sectors.  

This study suggests that, the more unsustainable an individual believes the World and New Zealand’s 
food system is, the more likely they are to support the inclusion of sustainability characteristics into 
FBDGs. This suggests where informational strategies regarding the unsustainable state of the food 
system may be appropriate in obtaining consensus for policy change, including sustainable FBDGs. 
Further, the positive correlation observed between respondents’ agreement with “New Zealand needs 
to adopt more/better agro-ecological farming practices” and the negative correlation between 
respondents’ agreement with “Sustainability recommendations should be included in the 'Eating and 
Activity Guidelines for Adults” and eight of the sustainability characteristics suggest discrepancy 
between the guidelines as a whole and the individual characteristics of a sustainable diet. This 
highlights the need for characteristics to be treated individually, with input gathered from, and 
education provided to, all stakeholders. It is therefore imperative to evaluate the convergence of 
agreement between sectoral groups in order to inform the development and implementation of 
effective dietary guidelines which are supported by all stakeholders of the food system and shift NZ 
towards a sustainable food future (Fischer et al, 2016; Hamm, 2008). 

Contribution to research  

The high level of support for sustainability integration into the EAGs found in this study highlights 
the degree to which sectors view the importance of sustainable food systems in New Zealand. This 
research also highlights that, as demonstrated in America, Australia and Sweden, New Zealand is at 
risk of disunity between sectors leading to opposition and subsequent abandonment of sustainability 
characteristics within EAGs following implementation. It appreciates that, although there is currently 
an apparent disconnect between the health, agricultural and environmental sector respondents’ 
opinions and attitudes, there are also undeniable links which present unexplored opportunities for 
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cooperative problem solving. New Zealand is in a unique position for, prior to implementation, multi-
sectoral participatory dialogue to identify and clarify the specific shape that sustainability should take 
in FBDGs. The significantly lower level of support from the agriculture sector respondents in this 
study highlights the need to mitigate the risk of predominantly agriculture sectoral lobbying in NZ, 
via wider, earlier and higher level of engagement with relevant sectors and individuals to increase 
overall multi-sectoral agreement (EFSA, 2010; Bowen et al., 2014). Instead of excluding the primary 
industries from FBDG development and implementation, several changes, namely, to enhance 
transparency and to manage biases and conflicts of interest, may be adopted prior to implementation 
(NAoS, 2017). Overall, this research has brought a diverse range of academic and professional 
expertise that spans agriculture, environment and health sectors and evaluated convergences and 
divergences of these opinions. The findings of this study should be of interest to Government sectors 
with an interest in and who can influence sustainability and health, for example, departments or 
ministries of health, education, primary industries, regional development, agriculture, food and 
finance. 
 
Strengths 
A strength of this study is that it provides a snapshot of how the inclusion of sustainability 
characteristics within dietary guidelines may be received in New Zealand at this time. This contributes 
to the limited body of research surrounding the perception of stakeholders surrounding sustainable 
dietary guidelines. Despite a myriad of evidence calling for a multi-sectoral approach to guideline 
development, this study has provided the first detailed examination of the degree of convergence 
between professional sectoral groups, both internationally and in New Zealand, for the inclusion of 
sustainability characteristics into dietary guidelines. This study also highlights potential barriers for 
successful development in New Zealand and highlights how these may be mitigated in line with 
international literature. Another major strength of this research is the large sample size and the 
inclusion of a representative distribution of sectoral professionals from the agriculture, environment 
and health sectors of New Zealand.  

Limitations 
There are limitations to this study. A challenge of any survey research is finding and recruiting 
participants from the target population. This challenge is compounded by an online survey with its 
distribution limitations. As a result of the online format, I was unable to randomise my sample 
population, which may have resulted in reduced variation in data. Instead, I resorted to self-directed 
sampling, which means that I solicited participants and groups of respondents to ensure a diverse mix. 

Self-reported responses to the attitudinal questions may be influenced by social desirability, a sense of 
social responsibility as a result of increasing global awareness of sustainability and its importance 
(Vermeir and Verbeke, 2006). Respondents may have answered the questions in a way they believed 
they should (as a result of their knowledge), either intentionally or unintentionally (Cadmus-Bertram 
and Patterson, 2013). However, the results of this study, including several areas with little or no 
convergence of opinion, suggest this did not impact several responses. 

Another limitation is the potential for differing interpretations of the term “sustainability 
characteristics” for inclusion in EAGs. However, the term was explained further when individual 
sustainability characteristics were asked about.  

This study is also limited by the study population, which does not statistically examine sub-sectors of 
the agriculture, environment and health sectors of New Zealand. It is recommended that this type of 
analysis be made in future surveys.  

Final Recommendations 

Recommendations for EAG Development and Implementation 

This study has highlighted that dietary guidelines are an appropriate medium for introducing 
sustainable eating patterns into nutrition policy and creating consumer awareness.  
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1. Development of New Zealand food-based dietary guidelines should remain with the health 

sector but, as the agriculture sector’s support for change is imperative, should be supported 

and guided by input from the agriculture and other relevant sectors. 

Partial implementation of individual sustainability characteristics may be appropriate in New Zealand 
at this time, as follows: 

2. Those characteristics which obtained unanimous, high level of agreement from all 

professionals or, overall, a relatively high level of agreement from all sector respondents, may 

be included in the next revision of Eating and Activity Guidelines for New Zealand Adults as 

these are likely to receive support if implemented; namely, promotion of dietary diversity, 

sustainable seafood, to limit processed foods, reduction of food waste, promotion of 

sustainable lifestyle behaviours, promotion of seasonal food produce and standards for the 

ethical treatment of livestock. 

3. Those characteristics which obtained divergence of opinion, as well as low level of agreement 

from specific sectoral groups or received a relatively low level of agreement from all three 

sectors require wider, earlier and higher levels of engagement with relevant sectors and 

individuals to increase overall multi-sectoral agreement prior to implementation to mitigate 

the risk of sectoral lobbying in NZ; namely, plants-based diets, limit red meat and processed 

meat, to purchase and support local produce, inclusion of country of origin labelling of foods 

and to consume recommended serves of dairy products. These characteristics should not be 

excluded due to risk of opposition as they are imperative to reducing the NZ’s food system’s 

adverse impact on human and planetary health. 

4. The recommendation to purchase and support organic food produce received low levels of 

agreement from respondents from all three sectors. However, at this time, in NZ, exposure to 

agricultural chemicals and contaminants from food remains low (MPI, 2018). This suggests 

that implementation of this characteristic would be highly problematic in NZ and should not 

be included at this time.  

5. Lastly, an opportunity for multi-disciplinary education may be a tool to bridge the gap 

between sector opinions and subsequent agreement with sustainability guidelines, 

specifically, regarding sustainability of the World’s and NZ’s food system and familiarity 

with NZ EAGs.  

Recommendations for Future Research  

This project has highlighted several gaps in existing research and has identified opportunities for 
further exploration. Overall, further understanding of diverging opinions and a strategy to increase 
level of agreement is needed: 

1. Further research should focus on, and explore further, the opinions of professionals 

from the agriculture sector. 
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2. Sub-sector examination should also be conducted for all professional sectors to 

provide a more robust representation of all stakeholders and allow specific areas in 

which barriers and opportunities exist.  

3. Future research should investigate other methods of assessing attitudes and opinions 

in sectoral professionals; that is, quantitative and qualitative research to allow for 

more detailed examination and feedback. Specifically, given the low level of 

agreement from the agriculture sector respondents, future research should focus on 

what drives these opinions.  

4. Finally, the scope of this project was limited to looking at the professionals from the 

health, environment and agriculture sectors. However, as a concept, sustainable diets 

encompass much more, including public and food industry attitudes and opinions. 

Therefore, this research should be integrated with analysis of these factors. 

5. Once established, FBDGs should be implemented and their impact monitored and 

evaluated. Therefore, research is needed around how this can be achieved using a 

multi-sectoral approach. Such information is likely to provide additional leverage for 

instituting policy change at the local council or governmental level. 

In summary, the findings of this research suggest a way forward to achieve a sustainable NZ food 
future through key stakeholder collaboration in the development and implementation of future EAGs. 
I hope that this research has acted as a first step towards sustainability inclusion into New Zealand’s 
EAGS and created a platform on which further dialogue and action can develop. 
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Appendices 

Appendix A: Supplementary Methods 

Validation, editing and imputation of the data were completed by editing individual records as 
discussed below. Question 4, concerning which sector (Health, Environment or Agriculture) the 
participants identified as working under, was used to identify professionals of interest to the survey. 
Respondents who selected their sector as “other” were edited by secondary validation; that is, their 
answer to the next question or previous response was used to determine which sector they belonged 
to. In addition, valuable subjective source, that is, the Australian and New Zealand Standard 
Industrial Classification (ANZSIC) (2006) was used to categorise responses into the correct sector. 
The most common use for this was respondents who selected “Other” then specified “Horticulture” in 
the comment box which, for the purposes of this study, falls under the “Agriculture” sector. An 
additional sub-sector group was created, labelled “Agriculture – other” for respondents who identified 
as working for more than one agricultural sub-sector or one that was not an available option, such as 
“bees”. Errors in data entry were screened using the frequency tools in SPSS. Missing data was 
labelled as “999”. Following this step, all cases were within the expected ranges (labels). Following 
data cleaning, five respondents’ surveys could not be used as they were irrelevant observations or 
could not be clearly sorted into one of the sectors (health, agriculture, environment).  

The Explore procedure in SPSS Statistics is a software package used for interactive, or batched, 
statistical analysis (SPSS) was used to assess normality. Although some of the data were determined 
as non-normal, evidence shows that parametric analytical approaches are acceptable provided certain 
criteria are met (Harpe, 2015). As means are often of limited value unless the data follow a classic 
normal distribution, a frequency distribution of responses has first been used to describe the data, and 
means have been reported to one decimal place for further description (Sullivan and Artino, 2013). 
Non-parametric tests were simultaneously run and shown to produce the same inferential results and 
prove parametric statistics were robust with respect to violations of these assumptions (Norman, 
2010).  

Further, it has been shown that parametric tests not only can be used with ordinal data, such as data 
from Likert scales, but also that parametric tests are generally more robust than nonparametric tests. 
That is, parametric tests tend to give “the right answer” even when statistical assumptions—such as 
a normal distribution of data—are violated, even to an extreme degree.4 Thus, parametric tests are 
sufficiently robust to yield largely unbiased answers that are acceptably close to “the truth” when 
analyzing Likert scale responses. (ref - Norman G. Likert scales, levels of measurement and the 
“laws” of statistics. Adv Health Sci Educ Theory Pract. 2010;15(5):625–632.)  

However, means are often of limited value unless the data follow a classic normal distribution and a 
frequency distribution of responses will likely be more helpful. Therefore, this study has chosen to 
present both percentages of responses as well as means to fully describe the data.  

An analysis of covariance predicting agreement with the inclusion of sustainability characteristics in 
the Eating and Activity Guidelines for New Zealand Adults. This was conducted for the demographic 
variables which had significant association with the Likert-scale questions as seen in Table 4.  

Appendix A; Table 1. Agreement to sustainability statements by gender, age and education 
level. 

Sustainability statement Gender 
collapsed 
(P-value) 

Age 
collapsed  

(P-value) 

Education 
collapsed 
– 
Graduate 
degree  

(P-value) 

Education 
- 
highschool 

Education – 
postgraduate 
P 
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The world’s current food 
system is sustainable 

0.00* 0.028* 0.000* 0.00* 0.017* 

New Zealand's current food 
system is sustainable 

0.001* 0.227 0.024* 0.024* 0.000* 

New Zealand needs to adopt 
more/better agro-ecological 
farming practices 

0.043* 0.424 0.546 0.702 0.174 

I am familiar with the 2015 
“Eating and Activity 
Guidelines for New Zealand 
Adults” 

0.000* 0.508 0.004* 0.053* 0.000* 

Sustainability 
recommendations should be 
included in the “Eating and 
Activity Guidelines for Adults” 

0.065 0.121 0.410 0.483 0.320 

Promotion of diet 
diversity/variety of whole 
foods 

0.909 0.515 0.349 0.656 0.979 

Promotion of plant-based diets 0.003* 0.075 0.000* 0.000* 0.000* 

To limit red meat consumption 
as per recommendations 

0.000* 0.087 0.000* 0.000* 0.000* 

To limit processed meat 
consumption as per 
recommendations 

0.001* 0.099 0.000* 0.001* 0.001* 

To consume recommended 
serves of dairy products 

0.163 0.878 0.780 0.866 0.553 

Promotion of sustainable 
seafood consumption 

0.348 0.670 0.904 0.873 0.830 

To limit/reduce ALL processed 
foods high in fat, salt and sugar 
as per recommendations 

0.000* 0.263 0.312 0.492 0.814 

To purchase and support local 
food produce 

0.005* 0.839 0.074 0.127 0.740 

To purchase and support 
seasonal food produce 

0.016 0.873 0.120 0.313 0.803 

To purchase and support 
organic food produce 

0.012* 0.703 0.626 0.895 0.574 

Standards for the ethical 
treatment of livestock 

0.013* 0.186 0.187 0.445 0.030* 

To reduce food waste 0.869 0.452 0.228 0.498 0.615 

Promotion of sustainable 
lifestyle behaviours (for 
example, physical activity) 

0.861 0.538 0.874 0.961 0.982 
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I support country of origin 
labelling of foods 

0.051 0.970 0.153 0.376 0.922 

I support labelling foods with 
New Zealand Geographic 
Indicators 

0.318 0.176 0.737 0.884 0.744 

* identifies level of significance P < 0.05 

Two variables were created for ‘Education’; High School 1=Yes  0=No and Postgrad 1=Yes  0=No. 
No variable was created for Bachelors as that is the reference category. An ANCOVA was then run 
with covariates; gender, age, high school and postgrad and the fixed factor was sector. The dependent 
variable was the item score of each statement e.g. I support labelling foods with New Zealand 
Geographic Indicators.  
 
Results show that there is a statistically significant difference between gender groups and level of 
agreement as determined by one-way ANOVA; “The world’s current food system is sustainable”, 
“New Zealand's current food system is sustainable”, “New Zealand needs to adopt more/better agro-
ecological farming practices”, “I am familiar with the 2015 “Eating and Activity Guidelines for New 
Zealand Adults”, “Promotion of plant-based diets”, “To limit red meat consumption as per 
recommendations”, “To limit processed meat consumption as per recommendations”. There is a 
statistically significant difference between age groups and level of agreement as determined by one-
way ANOVA; “The world’s current food system is sustainable”, “To limit red meat consumption as 
per recommendations”, “I support labelling foods with New Zealand Geographic Indicators”.  There 
is a statistically significant difference between education groups and level of agreement as determined 
by one-way ANOVA; “The world’s current food system is sustainable”, “New Zealand's current food 
system is sustainable”, “I am familiar with the 2015 “Eating and Activity Guidelines for New Zealand 
Adults”, “Promotion of plant-based diets”, “To limit red meat consumption as per recommendations”, 
“To limit processed meat consumption as per recommendations”. Therefore, ANCOVAs were run to 
detect a difference in means of the sector levels of agreements whilst controlling for covariates.  
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Table 2. Sector associations or governing bodies directly contacted 

Agriculture Environment Health 

Federated Farmers 

Sanford 

T&G NZ (originally Turners 
and Growers) 

Landcorp Farming Limited 
NZ 

Royal Society of NZ 

Ministry for the Environment 

Environmental Defence 
Society NZ 

Aquaculture NZ 

Nutrition Society of New 
Zealand 

High Performance Sport NZ 

Canterbury District Health 
Board 

Meat Industry Association of 
New Zealand 

Ministry of Primary Industries 

Horticulture New Zealand 

Beef + Lamb New Zealand 

Environment and 
Conservation Organisations of 
Aotearoa New Zealand 

Environmental Protection 
Authority 

Dietitians NZ 

Counties Manukau Health 

New Zealand Medical 
Association 

Poultry Industry Association 
of New Zealand 

Mr Apple NZ 

The New Zealand King 
Salmon Co Ltd. 

Vegetables (VegFed) 

 

World Wildlife Fund NZ 

Department of Conservation 
(DoC) 

Green Peace NZ 

Green Party of Aotearoa 

Sustainable Business Network 

Te Ngahere 

New Zealand Biosecurity 
Services Limited 

National Institute of Water 
and Atmospheric Research 
(NIWA) 

Ministry of Primary Industries 

Environment Network 
Manawatu 

Eco Centre Kaitaia 

 

Public Health Association of 
NZ 

Pegasus Health:  Primary 
Health Services 

Waitemata District Health 
Board 

Auckland District Health 
Board 
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Appendix B: Participant Information Sheet and Participant Consent Form 
 

Multi-sectoral opinion towards introducing sustainability guidelines into NZ's dietary guidelines 

Thank you for participating in this study. The survey will take approximately 3 minutes to complete. 
To learn more about the study, please read on.  

OR 

To give consent to participate in this study and go straight to the survey, click ‘OK' at the bottom of 
this page. 

Closing date: 01/08/2018 

Description 

There is increasingly robust evidence to suggest that dietary patterns that have low environmental 
impacts can also be consistent with good health. 

The FAO and Biodiversity International definition of sustainable diets is “those diets with low 
environmental impacts which contribute to food and nutrition security and to healthy life for present 
and future generations. Sustainable diets are protective and respectful of biodiversity and ecosystems, 
culturally acceptable, accessible, economically fair and affordable; nutritionally adequate, safe and 
healthy; while optimizing natural and human resources”. 

Consequently, some international guidelines have begun to include descriptions of both the 
environmental and health benefits of dietary choices such as limiting red meat and the 
overconsumption of all foods. 

Key stakeholders’ perspectives are vital when designing relevant and appropriate recommendations as 
part of an endeavour to shift to more sustainable food systems and diets. This study seeks key 
stakeholders’ perspectives of the possible integration of sustainability recommendations in the “Eating 
and Activity Guidelines for New Zealand Adults”.  

The guidelines provide evidence-based population health advice on healthy eating and being 
physically active. The guideline is written for health practitioners and others who provide advice on 
nutrition and physical activity for New Zealand adults. See: 
https://www.health.govt.nz/publication/eating-and-activity-guidelines-new-zealand-adults 

Invitation to Participate and Your Rights 

Approximately 100 participants will take part in this study who are:  

- over 18 years old 

- professionals working in either the Health, Agricultural or Environment sectors in New Zealand 

- competent in reading English 

- willing to complete a short online survey 

Your participation in this study is voluntary and you may withdraw at any time. You are not obliged 
to answer any question you do not wish to answer. 

There are no foreseen risks or discomforts to you by involving yourself in this study. There is no 
direct benefit to you for participating in this study. Your responses will not be matched with your 
identity and will be anonymous, and your responses to the questionnaire will be used for research 
purposes only.  

Consent: 
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Should you choose to participate, please indicate your consent. You may withdraw your consent at 
any time without penalty.  

Authorisation: 

I have read the procedure described above. I voluntarily agree to participate in the procedure and I 
have read a copy of this description. I am aware that my responses will remain confidential and that I 
may decline to participate at any time.  

By clicking ‘Ok’, you are consenting to participate in this study. 

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not 
been reviewed by one of the University’s Human Ethics Committees. The researcher(s) named above 
are responsible for the ethical conduct of this research. If you have any concerns about the conduct of 
this research that you wish to raise with someone other than the researcher(s), please contact Dr Brian 
Finch, Director, Research Ethics, telephone 06 356 9099 extn 86015, email: 
humanethics@massey.ac.nz”. To give consent to participate in this study and go straight to the 
survey, click “OK” at the bottom of this page. 
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Appendix C: Questionnaire 
 

1. What is your gender? 

Male 

Female 

Other 

2. What is your age? 

18 to 24 

25 to 34 

35 to 44 

45 to 54 

55 to 64 

65 to 74 

75 or older 

3. What is the highest level of education you have completed (or are currently completing)? 

No qualification 

High school 

Bachelor’s Degree 

Post-graduate and honours degrees 

Overseas secondary school qualification  

4. Which professional sector do you identify with? 

Environmental 

Agriculture - Meat, Dairy, Seafood and Aquaculture 

Health - Private, NGOs, DHBs 

Other (please specify) 
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5. Within this sector, which sub-sector do you identify with? 

Agriculture - Meat 

Agriculture - Dairy 

Agriculture - Seafood and aquaculture 

Agriculture - Horticulture 

Health - Nutrition 

Health - Other 

Environment 

Other (please specify) 

 

6. Please state whether you agree or disagree with the following statements: 

  
Strongly 
Agree Agree 

Don't 
know Disagree 

Strongly 
Disagree 

The world’s current food system is sustainable      

New Zealand's current food system is sustainable      

New Zealand needs to adopt more/better agro-
ecological farming practices 

     

I am familiar with the 2015 'Eating and Activity 
Guidelines for New Zealand Adults' 

     

Sustainability recommendations should be included in 
the 'Eating and Activity Guidelines for Adults' 

     

 

7. The following characteristics of a sustainable diet should be included and linked to both human and 
environmental health in the ‘Eating and Activity Guidelines for New Zealand Adults’: 

  
Strongly 
agree 

  
Agree 

Don't 
Know Disagree Strongly Disagree 

Promotion of diet diversity/variety of whole 
foods  

     

Promotion of plant-based diets       

To limit red meat consumption as per 
recommendations 

     



63 
 

  
Strongly 
agree 

  
Agree 

Don't 
Know Disagree Strongly Disagree 

To limit processed meat consumption as per 
recommendations 

     

To consume recommended serves of dairy 
products  

     

Promotion of sustainable seafood 
consumption  

     

To limit/reduce ALL processed foods high 
in fat, salt and sugar as per 
recommendations 

     

To purchase and support local food produce      

To purchase and support seasonal food 
produce 

     

To purchase and support organic food 
produce 

     

Standards for the ethical treatment of 
livestock 

     

To reduce food waste       

Promotion of sustainable lifestyle 
behaviours (for example, physical activity) 

     

8. Please state your agreement with the following statements: 

  
Strongly 
Agree Agree 

Don't 
Know Disagree 

Strongly 
Disagree 

I support country of origin labelling of foods      

I support labelling foods with New Zealand Geographic 
Indicators (e.g. Keri Keri oranges, Pukekohe potatoes, 
Gimblett Gravels wine) 

     

Survey Complete! 
 
If you would like to provide any additional comments or feedback please email 
R.Jones@massey.ac.nz 
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Appendix D: Chapter 16: Sustainable Diets  
 

Chapter 16: Sustainable Diets and Food-based Dietary Guidelines Chapter in Sustainable Diets; 
Linking Nutrition and Food Systems (Jones et al, 2019)  
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Appendix E: Ethics Report – Low Risk Letter 
 
Date: 12 May 2018 

 
Dear Rebekah Jones 
  
Re: Ethics Notification - 4000019495 - Multi-sectoral opinion of the introduction of sustainability  
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guidelines into New Zealand’s food-
based dietary guidelines, the ‘Eating and Activity guidelines  
for New Zealand Adults’: an exploratory study. 
  
Thank you for your notification which you have assessed as Low Risk. 
  
Your project has been recorded in our system which is reported in the Annual Report of the Massey  
University Human Ethics Committee.  
  
The low risk notification for this project is valid for a maximum of three years.  
  
If situations subsequently occur which cause you to reconsider your ethical analysis, please contact a  
Research Ethics Administrator. 
  
Please note that travel undertaken by students must be approved by the supervisor and the relevant Pr
o  
Vice-Chancellor and be in accordance with the Policy and Procedures for Course-
Related Student Travel  
Overseas. In addition, the supervisor must advise the University's Insurance Officer. 
A reminder to include the following statement on all public documents: 
"This project has been evaluated by peer review and judged to be low risk. Consequently, it has not be
en  
reviewed by one of the University's Human Ethics Committees. The researcher(s) named in this  
document are responsible for the ethical conduct of this research. 
  
If you have any concerns about the conduct of this research that you want to raise with someone other
  
than the researcher(s), please contact Associate Professor Tracy Riley, Acting Director - Ethics,  
telephone 06 3569099 ext 84408, email humanethics@massey.ac.nz. " 
  
Please note, if a sponsoring organisation, funding authority or a journal in which you wish to publish  
requires evidence of committee approval (with an approval number), you will have to complete the  
application form again, answering "yes" to the publication question to provide more information for o
ne of  
the University's Human Ethics Committees. You should also note that such an approval can only be  
provided prior to the commencement of the research.    
  
Yours sincerely 

Research Ethics Office, Research and Enterprise 
Massey University, Private Bag 11 222, Palmerston North, 4442, New Zealand T 06 350 5573; 06 35

0 5575 F 06 355 7973 
E humanethics@massey.ac.nz W http://humanethics.massey.ac.nz 
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