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Abstract
Objective: There is an urgent need to identify and develop cross-sectoral policies
which promote and support a healthy, safe and sustainable food system. To help
shape the political agenda, a critical first step is a shared definition of such a system
among policy makers across relevant sectors. The aim of the present study was to
determine how Australian policy actors define, and contribute to, a healthy, safe
and sustainable food system.
Design: A Delphi survey, consisting of two rounds, was conducted. Participants
were asked how they define, and contribute to, a healthy, safe and sustainable food
system (Round 1) and indicate their level of agreement with summary statements
(Round 2).
Setting: This was an online Delphi survey conducted in Australia.
Participants: Twenty-nine and fourteenmultisectoral andmultilevel policymakers
completed Round 1 and Round 2, respectively.
Results: The definition included food processing regulation, environmentally
friendly food production and access to nutritious food. All agreed that it was impor-
tant for them to improve access and supply of healthy food and ensure healthy
planning principles are applied.
Conclusions: There were cross-sectoral differences in definitions and contribu-
tions; however, critical consensus was achieved. The study contributes to the def-
inition of key elements of a cross-sectoral food and nutrition policy to meet today’s
environmental, health, social and economic challenges; however, further research
using a more representative multisectoral sample is warranted.
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The food system encompasses all aspects of the production
and movement of food, including growing, harvesting,
processing, packaging, transport, marketing, consumption
and disposal of food. The current global food system
emerged in the 1950s, in part in response to the urgent need
to produce enough food to feed theworld’s rapidly expand-
ing population. The contemporary world, however, faces a
new set of challenges such that the food system requires a
radical rethink and redesign. These challenges are numer-
ous, and environmental, economic, social and political in

nature. Key concerns include climate change, reduced
resources and loss of biodiversity, population growth and
movement, food wastage, the proliferation of cheap
energy-dense nutrient-poor foods (associated with multiple
forms of malnutrition) and a disconnection of the general
public from the food systemmore broadly(1–4). Food systems
underpin the 2030 Agenda for Sustainable Development,
also known as the Sustainable Development Goals, which
is a global commitment to eradicate poverty and hunger
while ensuring environmental sustainability, health and
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prosperity for all(5). Food and agriculture have a role to play
in most, if not all, of the seventeen goals, with Goal 2 spe-
cifically devoted to end hunger and malnutrition, achieve
food security and improved nutrition, and promote sustain-
able agriculture(5). Tackling food system challenges will
mean that we need to address the gaps in understanding
of what a sustainable food system means across varying
populations and geographies, and will require an integrated
approach if we are to meet many of the Sustainable
Development Goals.

Because the food system is contingent on human activities
on a range of scales and locations, the relationship between it
and the environment (natural, social and economic) is com-
plex and by no means unidirectional. Poor diet is now iden-
tified as the leading preventable risk factor for the global
burden of disease, overtaking tobaccouse(6). Regarding plan-
etary health, agricultural food production (and associated
land-use change) substantially contributes to greenhouse
gas emissions worldwide, with the livestock sector contribut-
ing four-fifths of agricultural emissions(7). This situation is
likely to worsen, as we try to produce and process enough
food to meet the needs of the world’s growing population
who increasingly demand animal-derived protein(8).
However, examining the impact of our food system
more broadly highlights the complexities further. For exam-
ple, one could argue that industrialisation of our food system
has supported economic and social sustainability.
Industrialised processesmay have improved food producers’
profitability and, therefore, their livelihoods and the prosper-
ity of their communities(9). Contra to this vision of beneficial
development, others have argued that the current food sys-
tem places enormous strain on food producers to supply
productswhichmeet strict cosmetic standards and food price
reductions while grappling with diminishing resources(10).

The present research focuses on Australia, where
the food system faces many of the aforementioned
challenges(11–14). For example, Australia is one of the most
vulnerable developed countries to the impacts of climate
change(12). Climate change is anticipated to reduce food
production in Australia by more than 15 % over the next
40 years(15). Rising temperatures and increases in extreme
weather events such as droughts, flooding and fires, all
threaten Australia’s food system(12). On top of this, valuable
resources such as arable land and farmers themselves –

vital ingredients for a healthy, safe and sustainable food
system – are disappearing in Australia(12,16) even as food
insecurity persists. Food security requires constant access
to sufficient, safe, nutritious food to maintain a healthy
and active life(17); however, over one-fifth of Indigenous
populations in Australia reported to be food insecure (that
they had run out of food at least once in the past 12 months
and were unable to buy more)(18). Yet despite these issues,
Australia continues to remain a powerful food producer,
with food production accounting for about 30 % of its
ecological footprint(19). Australia is also in urgent need of
an updated national nutrition policy.

There is an urgent need to identify and implement
strategies to promote and support healthy and sustainable
diets, in Australia and globally(20). From an international per-
spective, FAO defines a healthy, sustainable, safe food sys-
tem as one which ‘provides healthy food to meet current
food needs while maintaining healthy ecosystems that can
also provide food for generations to comewith minimal neg-
ative impact to the environment. A sustainable food system
also encourages local production and distribution infrastruc-
tures and makes nutritious food available, accessible, and
affordable to all. Further, it is humane and just, protecting
farmers and otherworkers, consumers, and communities’(20).

In Australia, there is currently no comprehensive policy
which maps out actions to promote a healthy, sustainable
and safe food system(14). However, in order to shape the
political agenda, an agreement on the definition of such
a system is needed(21). It is also important that there is a
better understanding of the political dynamics of this sys-
tem(22). Against this background, the present study has
two objectives: (i) to determine how Australian policy
actors from relevant sectors define a healthy, sustainable
and safe food system; and (ii) to assess how policy actors
from different government sectors contribute to a healthy,
sustainable and safe food system. The results of this survey
will be used to inform and create opportunities for a much-
needed system-wide policy approach to promoting
positive outcomes in the food system in Australia.

Methods

A modified Delphi technique was used to poll multisectoral
policymakers across local, state and federal institutions. The
Delphi method is a structured, iterative process of collecting
opinions and providing controlled feedback(23,24) and is
deemed a useful method to reach a consensus on complex
issues among a panel of experts. The Delphi technique has
been used in a wide range of research and more recently in
identifying sustainability indicators of food systems and
diets(25). The Delphi technique was the current study’s
method of choice as it is rigorous for expert queries(26),
flexible(27) and anonymous(28). In the current study, we
modified the Delphi technique to allow for a qualitative
analysis of participants’ views and explore areas of consen-
sus and disagreement among participants. In addition, we
quantitatively examined consensus of opinions by defining
critical consensus as >80% of respondents agreeing with a
particular statement(23).

Delphi participants
Delphi panels are considered valid when they consist of
between fifteen and sixty experts(29). A targeted approach
was taken to elicit information from stakeholders likely to
be knowledgeable about the topic. Cross-disciplinary
experts from The University of Sydney were asked to
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provide contact details for key policy actors across
government sectors at the federal, state/territory and local
government levels. In addition, an Internet search was con-
ducted to retrieve participant contact details available in the
public domain, with the aim to ensure a wide geographical
spread and representation of all relevant government sectors
(e.g. health, environment, agriculture, foreign affairs and
trade, primary industries, infrastructure and planning,
regional development). A secure Microsoft® Excel database
was used to record each participant’s name, email address,
work organisation and role. Using snowballing sampling(30),
participants were invited to forward the recruitment email
and survey link to other policy makers within their sector
who might be interested in participating in the study.

Data collection
A two-roundDelphi survey, hosted through the online soft-
ware package Qualtrics®, was conducted from February to
May 2017. In Round 1, a recruitment email was sent to all
participants with an outline of the study objectives, a
Participant Information sheet and a link to an online survey.
An anonymous link was used, allowing the survey to be
forwarded on to other policy actors. The Round 1 survey
asked participants to respond to three open-ended ques-
tions: ‘What does the term “healthy, sustainable and
safe food system” mean to you in your current role?’
(Question 1); ‘In what ways does your current role contrib-
ute to a healthy, sustainable and safe food system?’
(Question 2); and ‘In your current role, what barriers and
enablers are there to ensuring a healthy, sustainable and
safe food system?’ (Question 3). Participants were also
asked to answer three questions regarding their work
location, organisation and role so that responses could
be matched to contact details in the Excel database.

All participants identified has having completed Round
1 were emailed and invited to take part in the Round 2
survey. Policy actors who indicated they forwarded the
Round 1 survey to others in their department were also
emailed the Round 2 survey link with a request to forward
on to any respondents. The email explicitly stated that the
Round 2 survey was to be completed only by those who
had responded in Round 1. Participants were asked to
indicate their level of agreement with summary statements
from Round 1 on a 5-point Likert scale (Questions 1 and 3:
‘strongly agree’ to ‘strongly disagree’; Question 2: ‘very
important’ to not ‘important’). To increase the participant
response rate, surveys were kept online for up to 3 weeks,
and a reminder email was sent out to all policy actors
approximately 7 d after the initial invitation.

Data analysis
One author (E.S.) reviewed the qualitative responses from
Round 1, extracting and grouping similar statements
together. For each group of statements, a summary state-
ment was produced for inclusion in the Round 2 survey.

Unique statements that did not fall within a groupwere also
directly included in Round 2. Sector-specific analyses of
responses to Questions 1 and 2 in Round 1 were also con-
ducted by grouping responses from policy actors working
in the same department to examine differences and similar-
ities in definitions and contributions by sector. Anonymous
raw data and summary statements were cross-checked by
all authors to ensure accurate representation of responses.

Results from the Round 2 survey were entered into the
statistical software package IBM SPSS Statistics for
Windows® version 22.0 (2013). Each statement was set
up as a categorical variable, with scores allocated for par-
ticipant responses (1 = ‘strongly agree’/‘very important’ to
5 = ‘strongly disagree’/‘not important’). Descriptive statis-
tics were run to identify statements that reached critical
consensus(23). For Questions 1 and 3, the percentage of par-
ticipants in agreement (either strongly or somewhat) was
calculated for each statement and totalled. For Question
2 which asked participants to indicate how important they
consider each statement, the percentage of participants that
considered each statement important or very important
was calculated and totalled. AswithQuestions 1 and 3, criti-
cal consensus was considered achieved when there was a
total of >80 % agreement among respondents.

Results

Delphi survey participant characteristics
Of 225 policy actors contacted, nine excluded themselves
from the Round 1 survey on the basis of time restrictions,
four excluded themselves as they perceived the subject
of the survey to be outside their work remit and 173 pro-
vided no response. Thirty-nine policy actors accessed the
Round 1 Delphi survey. Of these, twenty-nine (12·9 %) pro-
vided a complete response and one policy actor provided a
partial response. Partial responses were excluded from
analysis (n 1). Thirteen participants excluded themselves
on the basis of time restrictions or inadequate expertise.
As illustrated in Table 1, participants were from a range
of geographic locations and government sectors, but the
majority of respondents (69·0 % in Round 1) worked within
a state/territory health department. Policy actors from New
SouthWales and Tasmania were the most likely to respond
to the survey, with response rates of 33·3 and 26·7 %,
respectively (Table 1). Forty-eight per cent of respondents
listed job titles of ‘senior officer’, ‘team leader’, ‘manager’,
‘director’ or ‘chief executive officer (CEO)’, indicating a
high level of experience and expertise in the field. In
Round 1, twenty-nine responses were provided for
Question 1, and twenty-eight responses to Questions 2
and 3. Qualitative responses to the three open-ended ques-
tions in Round 1 were thematically analysed and a set of
summary statements generated, as shown in Tables 2–5.
The Round 2 survey was emailed to all respondents from
Round 1 and yielded a 48·3 % (n 14) response rate.
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Similar to Round 1, the majority of respondents (78·6 %)
worked within a state/territory health department and
43·0 % held senior positions in their organisation.

Definition of a healthy, sustainable and
safe food system

Round 1: Sector-specific definitions
Sector-specific analysis was conducted on the Round 1
survey responses only as the Round 2 sample size would
not allow for any meaningful similar analyses. Sector-
specific analysis of Round 1 responses revealed variation
in the perceived definition of a healthy, sustainable and
safe food system between government departments.
Food processing and consumption were the foci of

definitions provided by respondents from the health and
planning sectors, in particular ensuring consumers have
access to food that is nutritious, fresh and safe, e.g. ‘it means
that people have access to a healthy (in line with the
Australian Dietary Guidelines), sustainable (2 parts to this
a reliable supply chain and foods that is environmentally
sustainable) and safe (free from pollutants and stored
correctly) food system’. Although definitions provided by
policy actors from the environment, primary industries
and agriculture departments highlighted the need to pro-
duce food that is of high quality and safe for human con-
sumption, e.g. ‘a system that can, with a high degree of
confidence, assure consumers of low risk of toxins, resi-
dues and minimal risk of diseases through consuming food
products’, there was a stronger focus on producing food in
a way that is sensitive to the natural environment, e.g. ‘the
context in which I think about the term is whether the food
was produced in a manner that was at least environmen-
tally neutral : : : or ideally the food was produced by
methods that improved the environment during the entire
production process’.

Round 2: Cross-sectoral definitions
In Round 2, respondents agreed upon three definitions of a
healthy, sustainable and safe food system (Table 2). These
definitions related to food processing regulation, environ-
mentally friendly food production and nutritious food
access. None of the respondents strongly agreed with the
definition ‘A system that promotes eating plant-based foods
over animal foods’.

Contribution of policy actors to a healthy,
sustainable and safe food system

Round 1: Sector-specific contributions
In Round 1, policy actors identified a number of ways in
which their current work roles contribute to a healthy, sus-
tainable and safe food system. The contributions of the
health and planning sectors were evident across the food
system from food processing, packaging, transport, mar-
keting and consumption, e.g. ‘My role (and others within
public health) work at a number of levels from informing
policy (food security), industry (food labelling), public
safety (health messages/warnings/regulations), work-
force development (communication/health messaging/
resource development), education : : : to working with
communities to create supportive environments to build
individual and community health literacy’. Interestingly,
there was variation in responses across different disci-
plines within the health sector. The contribution of policy
actors working in the areas of environmental health and
food safety included the development and enforcement
of food safety regulations, while public health nutrition-
ists, dietitians and policy actors working in health promo-
tion focused on providing education and access to healthy
food. Policy actors from the primary industries,

Table 1 Characteristics of the Delphi survey participants, Australia,
February–May 2017

Characteristic

Contacted to
participate

(n)

Round 1
response

(n)

Round 2
response

(n)

Number of policy actors 225 29 14
Location
New South Wales 30 8 4
Victoria 31 2 2
Queensland 19 4 3
South Australia 17 3 1
Northern Territory 19 3 2
Western Australia 32 2 0
Australian Capital
Territory

19 0 0

Tasmania 18 6 1
Federal 40 1 1

Level of government
Federal 39 1 1
State 176 27 12
Local 10 1 1

Government department
Health 82 20 11
Environment and energy 52 1 0
Economic and regional
development

27 0 0

Agriculture and water
resources

19 3 1

Primary industries 18 4 1
Infrastructure and
planning

14 1 1

Foreign affairs and trade 10 0 0
Aboriginal and
community affairs

3 0 0

Discipline
Environmental health 8 3
Nutrition and dietetics 4 3
Health promotion 3 1
Health policy 2 2
Food safety and
regulation

2 1

Marine health 1 1
Environmental regulation 2 0
Agricultural economics 2 0
Veterinary sciences 2 1
Planning and urban
design

1 1

Not specified 2 1
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environment and agriculture sectors contributed to a
healthy, safe and sustainable food system at the stage of
food production, including promoting healthy farming
principles, ensuring sustainable resource use, and disease
prevention and surveillance. Responses from the primary
industries also revealed a focus on promoting
economic growth, e.g. ‘I am currently responsible for
developing new initiatives, programmes and projects that
improve economic development in the primary produc-
tion sector’.

Round 2: Cross-sectoral contributions
In Round 2, all of the respondents agreed that policy actors
had an important role in ‘working to improve access and
supply of healthy foods within communities’, ‘ensuring
healthy planning principles are applied in relevant plan-
ning policy and legislation’ and ‘ensuring sustainable use
of environmental resources’. There was a critical consensus
(>80 % agreement) that policy actors had an important role
in implementing policies regarding food preparation, han-
dling, packaging and labelling, as well as food safety,

Table 2 Definitions of a healthy, sustainable and safe food system, ranked by level of agreement (Round 2, n 14), Australia,
February–May 2017

Definition
Strongly
agree (%)

Somewhat
agree (%)

Neither agree
nor disagree (%)

Somewhat
disagree (%)

Disagree
(%)

Total
agree
(%)

A system where the processing, labelling and handling
of food meets regulatory requirements

35·7 50·0 14·3 0·0 0·0 85·7*

A system where food production does not damage or
deplete the environment

35·7 50·0 14·3 0·0 0·0 85·7*

A system that provides access to nutritious food, in
line with the Australian Dietary Guidelines

35·7 50·0 7·1 0·0 7·1 85·7*

A system where food is accessible, affordable and
culturally appropriate for all Australians

35·7 42·9 14·3 0·0 0·0 78·6

A system that supports the consumption of fresh,
seasonal, locally produced food

35·7 42·9 0·0 21·4 0·0 78·6

A system that ensures a sufficient volume of food for
future generations

35·7 28·6 28·6 7·1 0·0 64·3

A system that provides access to food free of
chemical and biological contamination and disease

28·6 35·7 28·6 7·1 0·0 64·3

A system where food production is ethical and
considers the needs of producers

21·4 50·0 14·3 14·3 0·0 71·4

A system that supports economic prosperity of the
primary industries and food sector

14·3 57·1 21·4 7·1 0·0 71·4

A system that promotes eating plant-based foods over
animal foods

0·0 35·7 14·3 14·3 35·7 35·7

*Critical consensus was reached (>80 % agreement).

Table 3 Contribution of policy actors to ensuring a healthy, sustainable and safe food system, ranked by level of importance (Round 2, n 14),
Australia, February–May 2017

Contribution of policy actors

Very
important

(%)
Important

(%)
Somewhat

important (%)

Not
important

(%)
Don’t

know (%)

Total
important

(%)

Working to improve access/supply of healthy
food within communities

50·0 50·0 0·0 0·0 0·0 100·0*

Ensuring healthy planning principles are applied
in relevant planning policy and legislation

42·9 57·1 0·0 0·0 0·0 100·0*

Ensuring sustainable use of environmental resources 42·9 57·1 0·0 0·0 0·0 100·0*
Implementing and enforcing policies around the
preparation, handling, packaging and labelling
of foods

35·7 57·1 7·1 0·0 0·0 92·9*

Disease surveillance and investigation of food-borne
outbreaks

57·1 28·6 14·3 0·0 0·0 85·7*

Building individual and community health literacy 42·9 42·9 14·3 0·0 0·0 85·7*
Advocating for change in food industry behaviours 35·7 50·0 14·3 0·0 0·0 85·7*
Implementing guidelines for settings (e.g. schools,
sports clubs, health facilities) to ensure provision
of food that meets Australian Dietary Guidelines

28·6 57·1 14·3 0·0 0·0 85·7*

Developing programmes to improve economic
development in the primary production sector

7·1 64·3 28·6 0·0 0·0 71·4

*Critical consensus was reached (>80 % agreement).
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sustainable resource use, health literacy, advocacy and
implementation of dietary guidelines.

Barriers and enablers faced by policy actors
Twelve barriers to promoting a healthy, sustainable and
safe food system were extracted from the Round 1 survey
responses and a critical consensus (92·9 % agreement) was
reached on two of these in the second survey round
(Table 4): ‘Conflicting agendas between stakeholders’
and ‘Lack of awareness and understanding by consumers’.
As observed in Questions 1 and 2, there was variation
between government departments in the barriers to ensur-
ing a healthy, sustainable and safe food system. The most
common barriers reported by health sector respondents

were: poor consumer understanding of what is healthy;
no inclusion of sustainability in the Australian Dietary
Guidelines; absence of government regulation (e.g. nutri-
tion policy); and conflicting agendas between the health
sector and food industry. Respondents from primary indus-
tries, agriculture and environment departments identified
similar barriers but within the earlier stages of food produc-
tion, including lack of government resources and retail
demand for quantity over quality.

Seven enablers to promoting a healthy, sustainable and
safe food system were extracted from the Round 1 qualita-
tive survey responses. The majority of these were provided
by health sector respondents, with policy actors from
the agriculture and environment sectors identifying no

Table 4 Barriers to ensuring a healthy, sustainable and safe food system, ranked by level of agreement (Round 2, n 14), Australia,
February–May 2017

Barriers

Strongly
agree
(%)

Somewhat
agree (%)

Neither agree
nor disagree

(%)

Somewhat
disagree

(%)

Strongly
disagree

(%)

Total
agree
(%)

Conflicting agendas between stakeholders 64·3 28·6 0·0 7·1 0·0 92·9*
Lack of awareness and understanding by consumers 35·7 57·1 7·1 0·0 0·0 92·9*
Limited regulation of the food industry (e.g. no restrictions
on advertising of junk food)

35·7 42·9 7·1 7·1 7·1 78·6

Environmental sustainability not focused on in the
Australian Dietary Guidelines

28·6 42·9 14·3 14·3 0·0 71·5

Conflicts over existing evidence around what is healthy
and sustainable

14·3 57·1 14·3 14·3 0·0 71·4

Current efforts to achieve a healthy, sustainable and safe
food system are isolated

14·3 42·9 42·3 0·0 0·0 57·2

Affordability of healthy food v. processed food 42·9 21·4 7·1 14·3 14·3 64·3
No common goal for stakeholders to work towards
(e.g. no national nutrition policy to guide direction)

35·7 28·6 7·1 21·4 7·1 64·3

Limited funding and resources 21·4 35·7 21·4 21·4 0·0 57·1
Limited representation of people with knowledge in healthy
food environments in decision-making and advisory
groups

14·3 42·9 28·6 7·1 7·1 57·2

Difficulty in changing producers’ large-scale farming
techniques

7·1 35·7 42·9 14·3 0·0 42·9

Ongoing development of new food products and new
entrants to the food-service sector

7·1 0·0 50·0 42·9 0·0 7·1

*Critical consensus was reached (>80 % agreement).

Table 5 Enablers to ensuring a healthy, sustainable and safe food system, ranked by level of agreement (Round 2, n 14), Australia,
February–May 2017

Enablers
Strongly
agree (%)

Somewhat
agree (%)

Neither agree
nor disagree

(%)

Somewhat
disagree

(%)

Strongly
disagree

(%)

Total
agree
(%)

Australia’s relatively safe and accessible food supply 42·9 57·1 0·0 0·0 0·0 100·0*
Growing public and political awareness and support for
creation of healthy food environments

57·1 35·7 7·1 0·0 0·0 92·9*

Confidence in Australia’s food regulation standards 42·9 42·9 14·3 0·0 0·0 85·8*
Australian Dietary Guidelines support a healthy,
sustainable diet

28·6 57·1 14·3 0·0 0·0 85·7*

The actions of non-government sectors, academics and
advocates that bring attention to this issue

21·4 57·1 14·3 7·1 0·0 78·6

Good relationships with stakeholders 28·6 42·9 28·6 0·0 0·0 71·4
Good level of food knowledge within the community (e.g.
where food comes from and how to prepare it)

21·4 42·9 14·3 21·4 0·0 64·3

*Critical consensus was reached (>80 % agreement).
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enablers. In Round 2, critical consensus was reached on
four of the seven enablers, including Australia’s safe and
accessible food supply, growing awareness and support,
regulation and the current dietary guidelines (Table 5).

Discussion

The present study is the first to examine policy actors’
understanding of a healthy, safe and sustainable food
system in Australia. There was general consensus among
respondents that key issues for defining such a food system
focused on compliance with regulation (i.e. food safety),
environmentally sustainable production and access to
nutritious food. Regarding ways in which policy actors
could contribute to ensuring a healthy, safe and sustainable
food system, consensus was reached on all but one of the
strategies identified (i.e. ‘Developing programmes to
improve economic development in the primary production
sector’). Contradictions existed between identified barriers
and enablers in achieving a healthy and sustainable food
system. The preponderance of responses from state-level
policy actors might reflect the state-level responsibilities
in Australia’s federated government for relevant policy
areas, such as land/urban planning, transport, health care
and environmental health. State governments in Australia
have also been leading action on nutrition and obesity,
in the absence of national policy frameworks.

Defining a healthy, sustainable and safe food
system
In the current study, the definitions selected by respondents
for a healthy, sustainable and safe food system covered all of
the key issues of nutrition, environmental sustainability and
food safety. A nutritionally adequate diet was recognised by
respondents as one which complies with the recommenda-
tions of the Australian Dietary Guidelines; i.e. one which
encourages consumption of core foods including vegeta-
bles, fruits, meat, dairy, and breads and cereals, and discour-
ages consumption of energy-dense nutrient-poor
discretionary foods(31). While Australian research shows that
reduced consumption of discretionary foods is associated
with lower production of greenhouse gas emissions(32),
the production of meat and dairy products has a huge envi-
ronmental impact. Rearing of livestock for meat, eggs and
milk generates 14·5 % of total global greenhouse gas emis-
sions and utilises 70% of agricultural land(33). It was of inter-
est to note that among policy actors surveyed in the present
study, just over one-third agreed that a healthy, safe and sus-
tainable diet was in line with consuming a plant-based diet.
This is in contrast to studies of consumers conducted in
Europe, where policy actors and consumers perceive little
difference between a healthy and sustainable diet and a
plant-based diet(34,35). The findings from the current study
may reflect the large proportion of respondents who
identified as nutrition professionals working within the

health-care sector, who are likely to promote the inclusion
of all five food groups in a healthy diet in linewith Australian
Dietary Guideline recommendations. In addition, the higher
representation of health professionalsmay have contributed
to the critical consensus on two of the three definitions asso-
ciated with human health. A qualitative survey assessing
consumer perceptions of the match, or mismatch, between
healthy and sustainable diets indicates that consumers also
attach greater importance to human health-related aspects
of food compared with environmental sustainability(35);
therefore, it might be useful to frame future actions to
achieve a healthy, safe and sustainable food system using
a health lens.

However, the definitions which gained strongest sup-
port from Delphi participants appeared to lack the holistic
narrative of the FAO(20). Considering generations to come,
local and ethical production, availability and affordability
did gain reasonable (64·3, 78·6 and 78·6 % agreement,
respectively) but not a predefined critical consensus
(>80 % agreement) among the respondents. These com-
ponents are especially important in Australia, where: the
population continues to grow faster than the global aver-
age(36); local food supplies, which once dominated the food
system, have been replaced by much longer supply
chains(37); food insecurity exists at disproportionately high
rates among sub-populations(18); and the number of farm-
ers has been declining over the decades(16).

A review conducted in theUKhighlighted howbroad and
complex a healthy, sustainable and safe food system is to
define, and the fact that difficulties in addressing the problem
arise because ‘stakeholders prioritize the dimensions of sus-
tainability in different ways’(38), whether it be environmental,
social or economic. Moreover, the level on which the policy
community, in particular, agrees on the definition of, causes
of and solutions to the problem can shape political prior-
ity(21). There were differences in definitions evident across
sectors in the results of the current survey. Those working
within the health sector are trained in protecting the con-
sumer and/or promoting health of the consumer, therefore
it is of no surprise that the findings indicate their perception
of a healthy, sustainable and safe food system is generally
one which ensures population access to healthy, safe, fresh
food.Definitionsofferedby the thoseworking in the environ-
ment sector reveal very different priorities of environmental
sustainability. Despite these sectoral differences, there was
critical consensus that the definition includes foodprocessing
regulation, environmentally friendly food production and
access to nutritious foods. This offers some hope in develop-
ing a systems-wide policy to promote a healthy, safe and sus-
tainable food system.

Contribution of Australian policy actors to ensuring
a healthy, sustainable and safe food system
The findings of the current study regarding roles and
responsibilities indicate that participants, who were mostly
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from the health sector, did see it as their responsibility to
promote a healthy, sustainable and safe food system,
despite any differences in how they define such a system.
One of the most important contributions perceived by pol-
icy actors is working to improve access and supply to
healthy food. Current policies to improve healthy food
access and supply in Australia include mandatory food
standards for settings such as schools and health facilities
and the Healthy Food Partnership supporting food industry
to reformulate its foods to support healthier diets; however,
the partnership is voluntary in nature(39,40). Fiscal policies
can also support access to healthy food(40); however, eco-
nomic strategies do not appear to be considered part of the
respondents’ preferred range of strategies in contributing to
a healthy, safe and sustainable food system.

The other role which gained strong consensus among
respondents regarded urban planning polices and
legislations. There has been a growing movement in this
space within Australia. For example, the National Heart
Foundation of Australia released the document Food-
Sensitive Planning and Urban Design: A Conceptual
Framework for Achieving a Sustainable and Healthy
Food System(41) which considers ways of protecting our
food system in the face of urbanisation. Australian local
governments are also developing planning policies to
improved food access within their boundaries(41). While
this is encouraging, planning policies to improved access
to healthy food in Australia are lacking at a jurisdictional
or national level.

Despite the lack of a holistic definition among respon-
dents, it was encouraging to find a consensus that respon-
dents could contribute to a healthy, sustainable and safe
food system right through the food system, from produc-
tion (sustainable environmental resource use) to process-
ing (advocating for change in food industry, enforcing
policies for preparation, handling, packaging, labelling
and surveillance of outbreaks) and to consumption
(health literacy). Sector-specific analysis revealed obvious
variation in policy actor contributions, with government
departments contributing at different stages of the food
system. Saying this, it was encouraging that there was a
critical consensus regarding all contributions, indicating
that a coordinated action between sectors may be
possible.

A national policy could support policy makers across
sectors in their contribution towards a healthy, safe and
sustainable food system. Australia’s Department of
Agriculture and Water Resources introduced a National
Food Plan; however, this was replaced by an
Agricultural Competitiveness White Paper in 2015 which
references an objective of sustainable food production
practices but identifies no initiatives to achieve this(42).
While the goal is to produce food sustainably by 2025,
there exists a strong focus on developing a ‘competitive,
productive food industry’. The National Food Plan has
been criticised due to the influence on its development

by powerful industry groups and the resulting side-lining
of nutrition and sustainability(43). In addition, Australia’s
National Nutrition Policy is outdated(44) and the
Australian Dietary Guidelines downplay the importance
of sustainable dietary patterns by referring to such patterns
in an appendix only(45). A national alliance of people and
organisations in Australia has developed The People’s
Food Plan to support the development a food system
which prioritises health and ecosystem integrity, as well
as sustainable agricultural methods(46).

Across the European Union, policies have been intro-
duced to promote a healthy, sustainable food system(35).
Recently in the UK, different civil society organisations,
unions and community groups working across the food
system have come together to develop The People’s
Food Policy, an integrated human-centred view of food
and nutrition, taking into account governance, food pro-
duction, health, land, labour, environment, knowledge
and skills, and trade and finance(47). Lessons learned from
these initiatives could help inform Australian policy.

Barriers and enablers faced by policy actors
The majority of respondents reported conflicting agendas
among stakeholders to be a barrier in creating a healthy,
safe and sustainable food system. For example, qualitative
responses from Round 1 reflect criticisms of the National
Food Plan indicating that respondents feel that economic
development predominates over other outcomes as a
political priority(43). There were a couple of contradictions
between identified barriers and enablers in achieving a
healthy, sustainable and safe food system. For example,
while ‘Environmental sustainability not focused on in
the Australian Dietary Guidelines’ was viewed as a barrier
by 71·4 % of participants (health sector only), 85·7 % of
participants agreed that the Australian Dietary
Guidelines were still an enabler to promoting a healthy,
sustainable and safe food system. In addition, despite a
lack of consumer awareness being agreed upon as a
significant barrier, increasing consumer awareness and
support around healthier food environments was consid-
ered an enabler by many (92·9 %). This may indicate that
respondents feel that consumers are aware that their
immediate food environment needs improving, however
they may not be aware of the systemic changes required
nor what actions that they can take to support this. In addi-
tion, consumers need to be motivated, able and given the
opportunity to make healthy and sustainable food choices
as described by themotivation–ability–opportunity frame-
work(48). Respondents did not appear to consider more
distal, but perhaps more significant threats such as climate
change, lack of resources, lack of biodiversity, food waste
or the growing population as barriers to a healthy, sustain-
able and safe food system. This may reflect the framing of
the current survey questioning around the respondent’s
current role.
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Study strengths and limitations
To the authors’ knowledge, the present study is the first
conducted to examine policy makers’ definition of a
healthy, safe and sustainable food system in Australia.
The study used a Delphi survey to explore consensus
and disagreement among multisectoral and multilevel pol-
icy makers. The study limitations include a lack of federal-
level representation, the high proportion of respondents
from the health sector and the lack of representation from
other relevant sectors such as trade. There may have also
been self-selection bias in that only policy makers inter-
ested in the issue may have responded. While the survey
examined how policy actors define a healthy, sustainable
and safe food system, it did not examine whether they
believe achieving such a system is feasible or realistic. In
addition, further Delphi rounds and qualitativeworkwould
have allowed for a deeper exploration of responses.

Conclusion

Despite cross-sectoral differences in definitions and contri-
butions evident from the present study’s findings, a critical
consensus was reached on the definition of a healthy and
sustainable food system and how policy makers could con-
tribute to such a system. The definitions covered all of the
key issues of nutrition, environmental sustainability and
food safety. Perhaps unsurprisingly, the findings indicate
that those working in the health sector defined a sustainable
and safe food system in terms of population access to
healthy, safe, fresh food, while those working in the envi-
ronment sector were more focused on environmental sus-
tainability. Definitions which achieved critical consensus
related to food processing regulation, environmentally
friendly food production and nutritious food access.
While the definitions lacked the holistic narrative of the
FAO, it was promising to find a consensus that respondents
could contribute to a healthy, sustainable and safe food
system at each stage of the food system, from production
to consumption. All policy actors agreed that they played
an important role in working to improve access and supply
of healthy foods and applying healthy planning principles.
While Australia is deemed to have many enabling factors to
support a healthy, sustainable and safe food system, the bar-
riers identified in the current study highlight an opportunity
to better engage stakeholders, including consumers, in
developing healthy, safe and sustainable food systems.
Overall, the findings may indicate that a system-wide food
and nutrition policy could be developed to meet today’s
environmental, health, social and economic challenges;
however, further research using a more representative mul-
tisectoral sample is warranted. While the study focused on
the perceptions of policy actors in Australia, it is recom-
mended that other countries examine the definition of
healthy, safe and sustainable food systems relevant to their
ownpopulations and geographies, in order to advance com-
mitments to the Sustainable Development Goals.
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