
Contents lists available at ScienceDirect

Food Policy

journal homepage: www.elsevier.com/locate/foodpol

Consumer trust in the food value chain and its impact on consumer
confidence: A model for assessing consumer trust and evidence from a 5-
country study in Europe
Anna L. Macreadya,⁎, Sophie Hiekeb, Magdalena Klimczuk-Kochańskac, Szymon Szumiałc,
Liesbet Vrankend, Klaus G. Grunerte
aUniversity of Reading, Reading, UK
b EUFIC, Brussels, Belgium
cUniversity of Warsaw, Warsaw, Poland
d KU Leuven, Leuven, Belgium
eAarhus University, Aarhus, Denmark

A R T I C L E I N F O

Keywords:
Consumer trust
Consumer confidence
Cross-national analysis
Food supply chain
TrustTracker®

A B S T R A C T

In order to measure consumer trust in food chain actors and its impact on consumer confidence in food and the
technology with which it has been produced, a model was developed relating social trust, beliefs in trust-
worthiness, overall trust in food chain actors, and confidence in both the supply of food products and food
technologies. Data were collected via an online survey in five European countries. Analysis provided support for
the model and showed that consumer confidence is largely determined by consumer beliefs about the trust-
worthiness of food chain actors. In particular the beliefs about openness, and especially about the openness of
food manufacturers, are strongly related to consumer confidence. Some national differences in trust and con-
fidence exist. This instrument is shown to be suitable for monitoring the development of, and changes in, trust
across countries over time.

1. Introduction

Consumer trust in the food value chain, or rather loss thereof, has
become a major concern in the debate around food policy in recent
years (Hobbs & Goddard, 2015; Kaiser & Algers, 2017; Kjærnes, 2006;
Kjærnes et al., 2005; Sapp et al., 2009). The food and beverage sector
was one of two sectors (the other being automotive) that displayed the
biggest decline in trust from 2017 to 2018 (Reis et al., 2018, pp. 32 and
45).

Lack of trust is an issue in itself, but in the current situation where
food products are increasingly brought to the market with claims about
their healthfulness, sustainability and authenticity, a lack of trust in
food chain actors also most likely leads to a decline in consumer con-
fidence in their ability to make informed food choices (de Jonge et al.,
2007). Healthfulness, sustainability, authenticity and also safety are
credence characteristics of food, i.e., product characteristics which
cannot be verified by the average consumer and which therefore need
to be communicated by a credible seller or provider (Fernqvist &

Ekleund, 2014; Verbeke et al., 2013). For example, the average con-
sumer cannot assess whether a product actually contains the ingredient
mentioned in a health claim and whether or not this ingredient indeed
possesses the health effects mentioned, or whether a product indeed has
been produced and processed according to the rules of organic pro-
duction and fair trade. The consumer therefore needs to trust both
manufacturer and farmer with regard to the production of food, and
authorities with regard to their enforcement of regulations concerning
false claims. Otherwise, the consumer will have no confidence in being
able to make informed decisions about food products regarding their
healthfulness, sustainability, authenticity and safety.

This lack of trust and the ensuing lack of confidence is not only a
problem for the food chain actors trying to develop and market food
products, it also poses a barrier for attempts to enact transformations of
the food system that are widely believed to be necessary. Recent re-
search illustrates the need for behavioural change by consumers (Glanz
& Bishop, 2010; Michie et al., 2011; Tilman & Clark, 2014; Willet et al.,
2019), most notably towards more sustainable and healthier food
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choices (GBD 2017 Diet Collaborators, 2019). World population is
rising and income-dependent dietary shifts are observed with economic
growth (Tilman & Clark, 2014). These shifts in diets (e.g., higher con-
sumption of livestock-based products and (empty) calories, higher
generation of food waste) put pressure on the environment (e.g., more
greenhouse gasses, greater agricultural land use), and increase health
risks (e.g., type II diabetes, coronary heart diseases). A shift towards
healthier and more sustainable diets will enable governments to feed
the growing world population while staying within planetary bound-
aries. Realizing such a transition is challenging and will not be possible
without sufficient levels of consumer trust in the food chain actors,
resulting in consumer confidence in being able to buy food that is in-
deed sustainable and healthy.

Authenticity of food supply is another challenge. The proximity
between production and consumption of foods is decreasing, in both
temporal and physical terms. This makes consumers feel more dis-
connected from actors upstream in the supply chain, which may result
in uncertainties regarding the authenticity of food products, partly
driven by recent scandals concerning the origin of food and its in-
gredients (Agnoli et al., 2016). Trust in food chain actors could help
consumers compensate for their lack of knowledge of food cultivation
and production processes (de Jonge et al., 2007, 2008a, 2008b).

Food scandals and scares continue to occur along the value chain
and spread quickly across national borders (Meijboom et al., 2006).
Such food safety issues are also hard for consumers to verify prior to
experienced harm. Food safety has received much attention in the lit-
erature on consumer trust in food chain actors, from bovine spongiform
encephalopathy (BSE), more commonly known as mad cow disease
(Smith et al., 1998) in 1996, and the 1999 dioxin crisis in Belgium
(Verbeke, 2001), to the 2013 horsemeat scandal (Manning & Smith,
2015) and UK-based Halal meat fraud incident (Fuseini et al., 2017) –
to name but a few. The most prominent outcome to date has been the
creation of the European Food Safety Authority (EFSA), which estab-
lished a rapid alert system and manages its communication across the
European Union (EU) member states (Mazzocchi et al., 2008). This has
to some extent re-established consumer confidence in the safety of the
food supply, but given the multi-actor nature of food production from
farm to fork, it is now recognised that food policy success is under-
pinned not only by consumer trust in the food system and its ability to
alleviate and deal with risk, but also by consumer trust in its actors.

Trust therefore enables consumers to act on their own motivations
to choose sustainable, healthy, authentic and safe food products by
giving them the confidence to make decisions in the face of unverifiable
evidence (Böcker & Hanf, 2000; Kenning, 2008; Lobb et al., 2007).

Since trust is clearly an important factor in behaviour change, there
is a particular need to understand the formation, constituents and ef-
fects of consumer trust within the context of the food system. Over the
last few decades, efforts have been undertaken to define, conceptualise
and measure levels of consumer trust (Coveney, 2007; Kjærnes, 2006;
Kjærnes et al., 2005; Mazzocchi et al., 2008; Poppe & Kjærnes, 2003),
whereas other researchers have analysed trust as a determinant of
confidence (e.g. de Jonge et al., 2007). Findings from these studies
suggest that the way in which trust in actors affects confidence differs
by actor and context. For instance, de Jonge et al.’s research showed
that consumer confidence in the safety of the food supply was mostly
related to specific trust dimensions that were different for different
actors in the food chain. Openness of authorities and competence of
manufacturers were, respectively, the most important trust dimensions
explaining variations in confidence, whereas care was the most im-
portant trust dimension predicting confidence across actors (2008b).
Trust in producers and distributors responsible for hazard management
in the food supply chain has been shown to influence consumer con-
fidence in food safety (Grunert, 2002), and there has also been previous
work on the relationship between trust in farmers and confidence in
food safety, although it seemed that this relationship was not linked to
beliefs about farmer competence, possibly due to the farmer’s lack of

direct contact with the consumer across the supply chain (Yee et al.,
2005). The strength of the relationship is therefore likely to be de-
pendent on the actor, the trust dimension, and the interaction between
the two (de Jonge et al., 2008b).

Regarding food policy and consumer trust in authorities, previous
findings suggest that country differences in public policy may explain
variances in consumer perceptions concerning the competence ascribed
to regulatory institutions (Brom, 2000; Omari et al, 2017). Such in-
stitutional competence has been previously described as technical
competence, representing general trustworthiness and care for the
public interest (Poortinga & Pidgeon, 2003). Thus competence, open-
ness and care in the development and enforcement of food policies are
all likely to be related to consumer trust and may therefore account for
differences in ‘institutional trust’ across geographical borders.

Given the accentuated role of trust in consumer behaviour and its
likely role in explaining differences in confidence towards credence-
oriented products, we argue that conceptualising, measuring and
monitoring consumer trust in the food chain seems not only sensible,
but highly relevant to food policy makers, so that we can track devel-
opments to trace their impact on consumer confidence in food.
However, to date, much research has looked into isolated aspects of
trust, either in single actors along the food chain such as farmers
(Moore, 2006; Yee et al., 2005), food manufacturers (James, 2006),
retailers (Kenning, 2008; Rampl et al., 2012) and government (Omari
et al., 2017; Poortinga & Pidgeon, 2003), or specific aspects of the food
chain, such as food safety (Chen, 2008; 2011; 2013; de Jonge et al.,
2007, 2008b; Liu et al., 2013; Poppe & Kjærnes, 2003). Few more
comprehensive approaches yet exist. Consequently, we propose a model
that measures consumer trust in the main food chain actors directly
involved in the supply, distribution and regulation of food and relates it
to consumer confidence in the food supply. We extend existing frame-
works by measuring how beliefs about the trustworthiness of these
actors and overall trust towards them can help explain consumer con-
fidence in aspects of food integrity, and in the integrity of the tech-
nologies used in the production and manufacture of food. We define
integrity here as a summary construct covering the major demands that
consumers have for food products (Wang et al., 2017) and food tech-
nologies, including not only food safety, but also healthfulness, sus-
tainability, authenticity and sensory characteristics. As noted above,
with the exception of sensory characteristics, these are all aspects of
food products that cannot be verified by the average consumer, and
consumer confidence in their presence therefore rests on the consumer’s
trust in food chain actors.

2. Conceptual development

In this section, we develop our conceptual model of consumer trust
and consumer confidence. As noted above, we aim for a model that
conceptualizes consumer trust in different food chain actors and links
this to consumer confidence in food products on the market and in the
way they have been produced. We also wish to include major de-
terminants of consumer trust as defined in the literature.

In accordance with the majority of the literature, we view trust as
something one has in people or organizations (Ganesan & Hess, 1997).
For example, the much-cited definition by Rousseau et al. (1998, p.
395) defines trust as “a psychological state comprising the intention to
accept vulnerability based upon positive expectations of the intentions
or behaviour of another”. Trust is assigned to other people or to orga-
nizations consisting of people. We therefore distinguish trust in dif-
ferent actors. The actors we focus on in our model are the major actors
in the food supply system: farmers and producers, manufacturers and
processors, retailers, and authorities. This distinction of actors could be
more fine-grained (e.g., authorities at the national and EU level, do-
mestic and foreign farmers), but we keep it at this level in order to
reduce complexity and to keep the instrument manageable. Further-
more, we do not include actors who are not directly involved in food
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production yet who may have an indirect effect on the trust that con-
sumers have in the food system, such as the media and/or independent
experts.

Second, and again in accordance with the literature, we distinguish
between overall trust and beliefs about trustworthiness. Overall trust is
the spontaneous trust that somebody has in another actor; it is also
sometimes called affective trust, tacit trust or non-reflexive trust (e.g.,
Berg, 2004; Berg et al., 2005; McAllister, 1995; Morrow et al., 2004).
Overall trust is partly based on beliefs about trustworthiness: reasoned
assessments of the characteristics of the actor to be trusted. Beliefs
about trustworthiness thus form the cognitive basis of overall trust and
are hence also referred to as cognitive trust (e.g., Johnson & Grayson,
2005) or reflexive trust (e.g., Berg, 2004). Beliefs about trustworthiness
provide a basis for affective trust in the same way that beliefs about an
attitude object provide a basis for the affective evaluation of the atti-
tude object (Johanson & Grayson, 2005). In accordance with the lit-
erature we therefore propose:

H1: Beliefs about trustworthiness of actors affect the overall trust in
these actors

Following de Jonge et al. (2008b), we distinguish three types of
beliefs about the trustworthiness of actors: beliefs about their compe-
tence, their care and their openness. Competence refers to the belief
that the actor is indeed able to act in a manner that warrants trust. Care
refers to the belief that the actor is motivated to act in a manner that
warrants trust. These two beliefs need not be related: an actor may be
perceived as competent but mischievous or vice versa. They are pro-
minent in most models about trust beliefs, although the care component
may also be referred to as integrity, benevolence or fiduciary respon-
sibility (e.g., Flavián et al., 2006; Gefen & Straub, 2004; Sapp et al.,
2009; Sirdeshmukh et al., 2002; Yee et al., 2005). The third belief,
openness, refers to the extent to which the actor is believed to be
transparent in its doings. It is included here because of the great im-
portance of transparency and traceability for trust in today’s food
supply system. Beliefs about trustworthiness are expected to explain
part but not all of overall trust, as the assignment of overall trust is a
spontaneous, affective process that may not be completely rooted
within a cognitive base.

Following de Jonge et al. (2007) and Earle and Siegrist (2006), we
distinguish between trust and confidence as two distinct but causally
related constructs. Earle and Siegrist (2006), building upon conceptual
work by Luhmann (2000), define trust as the willingness to make
oneself vulnerable to another, based on a judgment of similarity of
intentions or values, thus taking into account the possibility of being
disappointed by the actions of others. They define confidence as an
evidence- or experienced-based belief that certain future events will
occur as expected. Confidence is thus related to a record of past per-
formance whereas trust also involves judgements of morality (Earle &
Siegrist, 2006), as indicated by the three dimensions of beliefs about
trustworthiness highlighted above. We therefore talk about having
confidence in characteristics of the food supply, for instance that the
food is safe based on a belief that this is usually the case, whereas when
we talk about trust in food producers, we take into account the possi-
bility that food producers may act in ways which are detrimental to
food safety. According to this view of trust, people do not trust in things
like food products or food technologies; however, trust in the actors
producing and distributing food products and using food technologies
within the food supply system can lead to confidence in the char-
acteristics of food products and food technologies (Siegrist et al., 2003).
We believe that this conceptual distinction of trust and confidence is
fruitful in distinguishing the perception of food chain actors from the
perception of the consequences of these actors’ actions, and for pro-
viding actionable insights into the causes or antecedents of confidence.
Therefore we propose:

H2: A higher level of trust in food chain actors leads to greater
confidence in the supply of food products and in the technologies
used to produce them.

As a consequence, in our model, the major effect of trust in food
supply system actors is confidence in the integrity of the products
produced. The term ‘food integrity’ has been used both from a supply-
driven and from a demand-driven perspective (Wang et al., 2017), and
we use it here as a summary construct covering the major demands that
consumers have for particular properties of food products: that they are
safe, healthy, sustainably produced, authentic and have desirable sen-
sory properties (see Brereton, 2016; Elliott, 2014). We refer here,
therefore, to confidence in the integrity of the totality of the food
products that are available on the market, not to confidence in the in-
tegrity of specific food products.

In addition to confidence in food integrity, we include confidence in
technology integrity. By this, we mean confidence that the technologies
currently used in food production will result in food products that are
safe, healthy, sustainably produced, authentic and have desirable sen-
sory properties. Consumer views on different technologies used in food
production and food processing have been widely investigated (e.g.,
Eiser, Miles & Frewer, 2002; Lusk et al., 2014). Participants often show
a preference for artisanal and ‘natural’ processes and a more negative
view of industrial and technologically complex processes (Román et al.,
2017). For instance, levels of concern about novel processing and pre-
servation technologies have been shown to negatively affect taste per-
ception and preferences for previously liked foods (Cardello, 2003). It is
therefore meaningful to distinguish the way in which trust affects
perceived food integrity from the way in which trust affects perceived
integrity in terms of how food is produced.

People differ in their general propensity to trust – some strongly
believe that societal actors behave in a way that warrants trust, and
others do not. This ‘social trust’ – defined as “the belief that others will
not deliberately or knowingly do us harm” (Delhey & Newton, 2005, p.
311) – is included in the model as the main attitudinal or affective
determinant of trust in food chain actors. In the literature, alternative
terms for this construct are ‘general trust’ and ‘propensity to trust’ (e.g.,
Chen & Dhillon, 2003). A person with a higher level of social trust is
expected to also have more trust in actors in the food supply system. As
such, we propose:

H3: A higher level of social trust leads to more trust in food chain
actors, both in terms of beliefs about trustworthiness and in terms of
overall trust.

We expect that people in different countries will differ in their level
of trust in food chain actors beyond differences in social trust, and that
these differences may be partly cultural and partly due to differences in
the development of institutional conditions for the food supply. As for
culture, we adopt the definition by Hill (1997) as “a system of values
and norms that are shared among a group of people and then taken
together constitute a design for living” (p. 67). The way in which cul-
ture affects trust has been discussed in terms of Hofstede’s dimensions
used to describe cultural differences (Doney et al., 1998; Hofstede et al.,
2010). For example, Hofstede’s individualism, masculinity and high
power distance dimensions are argued to facilitate the formation of
cognitive trust, whereas collectivism, femininity and low power dis-
tance are argued to facilitate the development of affective trust. In
addition, trust may differ between countries due to differences in the
institutional conditions for the food supply (Kjærnes, Harvey & Warde,
2007), such as the degree of state involvement, the development of the
public agenda on food, and the history of regulations and other food
safety precautions. Between-country differences in business to business
(B2B) trust, trust in labelling, and trust in food technologies have been
reported previously (e.g., Costa-Font & Gil, 2009; Fritz & Fischer, 2007;
Hartmann et al., 2018). We therefore hypothesise that:
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H4: After controlling for differences in social trust, differences in
trust will remain between countries.

Demographic factors shown to affect trust in actors include gender,
education, income and social class (e.g. Berg, 2004; Lobb et al., 2007;
Wu et al., 2013). Consumers with lower levels of education, for in-
stance, are more likely to trust and follow government guidelines when
choosing foods with additives than those with higher education levels
(Wu et al., 2013). However, the pattern of effects has not been con-
sistent, and we will therefore not formulate hypotheses about these
factors.

Our conceptual model is summarized in Fig. 1.

3. Methodology

3.1. Measures

The questionnaire was designed around the conceptual model
shown in Fig. 1 and was developed using previously validated mea-
surement scales where possible. Where such scales were not available,
appropriate existing measurement scales were adapted for use within
the current consumer context.

The questionnaire contained scales on social trust, overall trust in
actors, beliefs in trustworthiness of actors, confidence in food product
integrity, and confidence in food technology integrity, as illustrated in
Table 1. The pilot questionnaire included an additional 6 questions to
gain participant feedback on the data collection process.

Trust in actors and beliefs about trustworthiness were measured in
terms of overall trust and trust-related beliefs about actors, comprising
40 items in total: Following de Jonge et al. (2008a, 2008b), food chain
actors were divided into four main groups: (1) farmers and producers,
(2) manufacturers and processors, (3) retailers and (4) authorities. For
overall trust, participants were asked how much trust they had in each
actor in turn regarding the production, selling and regulation of food
(adapted from Sapp et al., 2009), as measured on a 7-point scale ran-
ging from 1 = ‘Very little trust’ to 7 = ‘Very high level of trust’. Par-
ticipants were then asked to evaluate each of the four actors with re-
spect to three dimensions adapted from Poortinga and Pidgeon (2003)
and de Jonge et al. (2007): ‘competence’ (doing a good job, being
competent, and having the necessarily skilled people), ‘care’ (acting in
the public interest, listening to concerns, and listening to what ordinary
people think), and ‘openness’ (provision of relevant information, being
honest, and being sufficiently open). Therefore each of these three di-
mensions was measured using their three respective associated items,

for each of the four actors, such that there were a total of
3 × 3 × 4 = 36 items in this section. Here, participants were asked
about their level of agreement with these items on a 7-point scale
(1 = ‘Strongly disagree’ to 7 = ‘Strongly agree’).

Two main aspects of consumer confidence were measured: con-
fidence in food integrity and confidence in technology integrity. For
both food integrity and technology integrity, confidence was measured
across five integrity dimensions: health, safety, sustainability, authen-
ticity and sensory properties. Each dimension was measured using three
items which were developed analogously from de Jonge et al.’s (2007)
measure of confidence in food safety, in relation to each of the five
integrity dimensions. This resulted in 2 × 5 × 3 = 30 items altogether
with responses again on a 7-point response scale (1 = ‘Strongly dis-
agree’ to 7 = ‘Strongly agree’).

Social trust was measured by Gefen and Straub’s (2004) 3-item so-
cial trust scale which asks participants how much they agreed
(1 = ‘Strongly disagree’ to 7 = ‘Strongly agree’) with statements about
their general trust of others, and people’s general trustworthiness and
reliability. In addition, country of residence and a range of demo-
graphics (e.g., age, gender, urban-rural living area, education, work
status, household status) were also measured.

3.2. Participants and sampling procedure

Target participants were samples of European food consumers over
18 years of age that were nationally representative in terms of key
demographics, in five European countries (n = 1000/country): France,
Germany, Poland, Spain and the UK. Participants from these countries
represent a broad cross-section of European consumers and national
cultures.

A professional market research organisation GfK (www.gfk.com)
was responsible for the coordination, recruitment, piloting and data
collection of a quantitative survey on consumer trust in food, which
took place from June to August of 2018. The survey was conducted
online by means of computer-assisted web interviewing (CAWI) using
online access participant volunteer panels. Respondents were randomly
drawn from the online panel such that the samples were nationally
representative with regard to gender, age and region. The survey was
given ethical permission to proceed by the ’s School of Agriculture,
Policy and Development’s ethics committee, and in addition complied
with General Data Protection Regulation (GDPR) via GfK’s professional
ethical standards, processes and procedures.

The consumer trust questionnaire was finalised in English and then
translated to, and back-translated from French, German, Polish and

Fig. 1. Conceptual model of consumer trust in the food value chain.
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Spanish. Standardised scales were used for all socio-demographic items
except for income which was weighted using a representative weighting
process to ensure that an appropriate and equivalent range of income
bands were represented within each country (Dorofeev & Grant, 2009).

The initial pilot was conducted with n = 500 participants (n = 100
per country). For the main study, the target sample was n = 5000

(n = 1000 per country). In order to avoid item ordering effects, items
within scales were presented in randomised order. During piloting,
participants were asked to evaluate the questionnaire overall, and in
relation to perceived interest, clarity, duration and repetition, with any
other free text comments also invited. No changes to the questionnaire
were made between the pilot and the main study.

Table 1
Consumer trust questionnaire constructs, response scales and questionnaire items.

Construct/Response scale/Questionnaire items Source

Construct: Overall trust in actors. Scale: 1 = very little trust to 7 = very high level of trust
1. Farmers (producing plants and animals for human consumption)
2. Food manufacturers (preparing, preserving and packaging food)
3. Retailers (supermarkets, markets, food stores)
4. Authorities (government agencies at national and EU level)

Adapted from Sapp et al., 2009

Construct: Beliefs about trustworthiness of actors. Scale: 1 = totally disagree to 7 = totally agree.
1. ______ are doing a good job with regard to producing fooda

2. ______ are competent enough to deal with the production of fooda

3. ______ have the necessarily skilled people to produce fooda

4. ______ are acting in the public interest with regard to producing fooda

5. ______ listen to concerns regarding food production raised by the publica

6. ______ listen to what ordinary people think about food productiona

7. ______ provide all relevant information about food production to the publica

8. ______ are honest about the production of foodb

9. ______ are sufficiently open about the production of foodb

aAdapted from Poortinga and Pidgeon, 2003 (competence, care,
openness)
bAdapted from de Jonge et al., 2007 (openness)

Construct: Confidence in integrity of food products. Scale: 1 = totally disagree to 7 = totally agree.
1. I am confident that food products are safe
2. I am satisfied with the safety of food products
3. Generally, food products are safe
4. I am confident that food products are healthy
5. I am satisfied with the healthiness of food products
6. Generally, food products are healthy
7. I am confident that food products are produced in a sustainable way (i.e., environmentally

friendly, resource efficient, ethically responsible)
8. I am satisfied with the sustainability of food products (i.e., that they are produced in a way that is

environmentally friendly, resource efficient, ethically responsible)
9. Generally, food products are produced in a sustainable way (i.e., environmentally friendly,

resource efficient, ethically responsible)
10. I am confident that food products are authentic (real, honest, genuine, not fake or artificial)
11. I am satisfied with the authenticity of food products (they are real, honest, genuine, not fake or

artificial)
12. Generally, food products are authentic (real, honest, genuine, not fake or artificial)
13. I am confident that food products are tasty
14. I am satisfied with the taste of food products
15. Generally, food products are tasty

Adapted from de Jonge et al., 2007 (confidence in food safety items
adapted to also cover health, sustainability, authenticity, taste)

Construct: Confidence in integrity of food technologies. Scale: 1 = totally disagree to 7 = totally
agree.
1. I am confident that today’s food technologies are safe.
2. I am satisfied with the safety of today’s food technologies
3. Generally, today’s food technologies are safe
4. I am confident that today’s food technologies result in healthy food products
5. I am satisfied with how today’s food technologies result in healthy food products
6. Generally, today’s food technologies result in healthy food products
7. I am confident that today’s food technologies are sustainable (i.e., environmentally friendly,

resource efficient, ethically responsible)
8. I am satisfied with the sustainability of today’s food technologies (i.e., that they are produced in a

way that is environmentally friendly, resource efficient, ethically responsible)
9. Generally, today’s food technologies are sustainable (i.e., environmentally friendly, resource

efficient, ethically responsible)
10. I am confident that food produced with today’s food technologies are authentic (real, honest,

genuine, not fake or artificial)
11. I am satisfied with the authenticity of today’s food technologies (they are real, honest, genuine,

not fake or artificial)
12. Generally, today’s food technologies are authentic (real, honest, genuine, not fake or artificial)
13. I am confident that today’s food technologies result in tasty food products
14. I am satisfied with how today’s food technologies result in tasty food products
15. Generally, today’s food technologies result in tasty food products

Adapted from de Jonge et al., 2007 (confidence in food safety items
adapted to also cover health, sustainability, authenticity, taste)

Construct: Social trust. Scale: 1 = totally disagree to 7 = totally agree
1. I generally trust other people
2. I feel that people are generally trustworthy
3. I feel that people are generally reliable

Gefen & Straub, 2004

Demographics: Age, gender, country of residence, education, household type, urban vs rural location,
income
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3.3. Data analysis

Data analysis was carried out in four stages: (1) Cronbach’s α re-
liability coefficients and descriptive analysis computed for all measures;
(2) confirmatory factor analysis based on the maximum likelihood
method and with the latent structure of each construct tested for multi-
group invariance across countries using four fit indices: normed fit
index (NFI), incremental fit index (IFI), relative fit index (RFI), and
Tucker-Lewis coefficient (TLI). A cut-off of 0.90 was applied for all
indices, and a cut-off of 0.01 was applied to the differences between
countries in terms of these index values; (3) hierarchical regression,
where patterns in the findings were visualized using a multidimensional
unfolding analysis performed on the matrix of standardised regression
coefficients; and (4) a structural equation model to describe the re-
lationship between determinants of trust, trust in actors, and effects of
trust on confidence, in order to test the validity of the model as a whole.
Beliefs in trustworthiness of food actors were entered as a third-order
factor construct, composed of the three dimensions of beliefs about the
four food chain actors: competence, care and openness. Confidence in
integrity of food products and food technologies for safety, healthful-
ness, sustainability, authenticity and sensory properties were entered as
second-order factor constructs.

The confirmatory factor analysis and structural equation model es-
timation were performed in AMOS and all other analyses were con-
ducted in SPSS version 25.

4. Results

4.1. Sample composition

Overall, data were collected from 5870 respondents from five
countries (Germany, France, Poland, Spain and the UK). This included
the data from 500 pilot participants. Pilot data were included, as no
changes were made to any language version of the questionnaire after
piloting, and pilot participants were excluded from the main survey
data collection. Sample demographic data can be found in Table 2.
Respondents were on average 48 years old, with the lowest and highest
average age being 46 years for Poland and 50 years for Germany re-
spectively. Around half of the respondents were male. The share of
respondents living in rural areas varied from 16% in Spain to 34% in
France. Around half of all respondents were graduated from college,
university or other tertiary institution, or had obtained a post-graduate
degree. However, there were some country differences in education
level. In Germany, around one-third of respondents were graduated
from college, university or other tertiary institution, or had obtained a

post-graduate degree, while this figure increased to two almost two-
thirds (or 64%) in Spain. The share of retired respondents varied from
17% in Poland to 32% in Germany. Between 55% (in Germany) and
65% (in Poland) of the respondents were either employed (full or part-
time) or were self-employed.

4.2. Descriptive statistics on trust and confidence

Mean trust levels in the four different food chain actors in the five
countries is shown in Fig. 2. Trust levels were rather moderate (with an
average score of 4.24), and respondents tend to trust farmers and re-
tailers more than authorities and food manufacturers. Overall, trust
levels varied across countries. Trust levels were lowest in France, where
respondents had rather low trust in food manufacturers. In Poland, trust
levels in food industry groups was also relatively low, due to low levels
of trust in authorities in particular.

Table 3 shows mean values for the three dimensions of trust-
worthiness beliefs (competence, care, openness) for the five countries.
Cronbach’s α reliability coefficients for all actors were high for the
three dimensions, ranging from 0.87 to 0.94. Differences in the means
for beliefs in trustworthiness mirror the differences in the trust levels
shown in Fig. 2. In addition, it can be seen that respondents generally
rated the competence of food chain actors more highly than the care
and openness of these groups. This was true for all actors but was
especially pronounced for farmers and manufacturers. This pattern was
found in all countries.

Confidence that the food value chain delivers food products that are
safe, healthy, sustainably produced, authentic and have desirable sen-
sory properties is rather low. We also observe a medium to rather low
level of confidence that the technologies currently used in food pro-
duction result in products that are safe, healthy, sustainably produced,
authentic and have desirable sensory properties. Confidence in food
integrity and food technology integrity is lowest in France, followed by
Germany, Poland, Spain and the UK. In all countries, respondents have
the least amount of confidence that food products are sustainably
produced. These results are shown in Figs. 3 and 4.

4.3. Confirmatory factor analysis

Confirmatory factor analysis based on the maximum likelihood
method verified factorial validity and its equivalence. Tests for multi-
group invariance in the latent structure of each construct did not reach
cut-off for any of the four fit indices used (normed fit index – NFI, in-
cremental fit index – IFI, relative fit index – RFI, and Tucker-Lewis
coefficient – TLI). None of the differences in fit index values reached the

Table 2
Socio-demographic characteristics of the consumer sample.

Germany France Poland Spain UK Total

No of Observations 1,204 1,185 1,166 1,171 1,144 5,870
Age (in years) (mean) 50 49 46 48 49 48
Male respondents (%) 49 48 48 49 48 48
Living in rural areas (%) 27 34 17 16 24 24
Education
Primary (%) 15 15 5 3 11 10
Secondary (%) 48 30 43 32 29 36
Tertiary (%) 32 49 49 62 54 49
Still studying full-time (%) 2 1 3 1 3 2
Other qualification (%) 2 5 1 1 3 3

Work status
Employed (full-time/part- time/self) (%) 55 44 51 46 38 43
Unemployed (%) 8 12 9 16 13 12
Retired (%) 32 28 24 17 28 26
Student/pupil/in full time education (%) 4 3 5 3 3 4

Household status
Household with children (single/couple/other) (%) 27 40 47 56 40 42
Household without children (single/couple/other) (%) 73 60 53 44 60 58
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cut-off point of 0.01, confirming that the results acquired in different
countries did not differ in terms of the measurement weights, structural
weights, or structural residuals. The acquired results therefore con-
firmed the factorial equivalence of the questionnaire.

4.4. Regression analyses of determinants of overall trust and of confidence

Hierarchical regression analysis provided an in-depth insight into
the relationship between trust in actors, overall trust and confidence in
food integrity. First, we ran regression analyses explaining overall trust
in each of the four actors by the beliefs in the competence, care and
openness of these actors entered as independent variables, also con-
trolling for social trust and country differences. Second, we ran a series
of regressions to understand how far confidence in one of the integrity
dimensions for food products or food technology was explained by
beliefs in the competence, care and openness of the four actors, and by
overall trust in the four actors, controlling for social trust and country
differences. Thus we were able to entertain the possibility that beliefs
about trustworthiness may not be completely mediated by overall trust
in their effect on confidence in food product and food technology in-
tegrity.

Four hierarchical regression analyses were conducted with overall
trust in each of the four food chain actors as the dependent variable.
Social trust and country were entered as the first block of predictors,
followed by the three dimensions of beliefs in trustworthiness. Table 4
shows the results. Coefficients are shown only for the final model. The
results show that social trust has an effect on overall trust (hypothesis
H1) and that country differences in overall trust remain even after
controlling for beliefs in trustworthiness (hypothesis H4). Competence,
care and openness were therefore significant predictors of overall trust
for all four food chain actors. Conditions for hypotheses H1 (beliefs
about trustworthiness of actors affect the overall trust in these actors)
and H4 (after controlling for differences in social trust, differences in
trust will remain between countries) are therefore met.

After controlling for beliefs in trustworthiness, Spanish consumers
showed a higher overall level of trust, with the exception of trust in

Fig. 2. Consumer trust in farmers, food manufacturers, retailers and authorities. Note: Scale 1 = Very little trust to 7 = Very high level of trust.

Table 3
Beliefs about trustworthiness of food chain actors.

Country α Germany France Poland Spain UK Total

Beliefs about
farmers:

competence 0.87 M 4.72a 5.09b 4.71a 4.92b 5.42c 4.97
SD 1.21 1.19 1.26 1.18 1.13 1.22

care 0.91 M 4.04a 4.54b 4.35b 4.46b 4.85c 4.44
SD 1.36 1.33 1.38 1.27 1.30 1.35

openness 0.92 M 4.06a 4.45b 4.27b 4.41b 4.91c 4.41
SD 1.39 1.34 1.40 1.28 1.29 1.37

Beliefs about food manufacturers:
competence 0.89 M 4.26a 3.50b 4.21a 4.57c 4.88d 4.28

SD 1.24 1.41 1.28 1.17 1.19 1.34
care 0.92 M 3.53a 3.12b 3.77c 4.06d 4.37e 3.77

SD 1.35 1.41 13.6 1.30 1.37 1.43
openness 0.93 M 3.40a 2.97b 3.61c 3.86d 4.27e 3.62

SD 1.37 1.42 1.37 1.33 1.39 1.44

Beliefs about retailers:
competence 0.89 M 4.49a 3.80b 4.03c 4.71d 5.02e 4.41

SD 1.21 1.31 1.29 1.13 1.16 1.30
care 0.91 M 4.02a 3.74b 3.80b 4.38c 4.56c 4.10

SD 1.29 1.33 1.33 1.24 1.33 1.34
openness 0.92 M 3.98a 3.62b 3.72b 4.28c 4.51d 4.02

SD 1.26 1.31 1.33 1.25 1.31 1.33

Beliefs about authorities:
competence 0.90 M 3.72a 3.85a 3.45b 4.51c 4.63c 4.03

SD 1.42 1.43 1.47 1.34 1.34 1.47
care 0.92 M 3.42a,b 3.60b 3.30a 4.03c 4.47d 3.76

SD 1.45 1.47 1.47 1.48 1.37 1.51
openness 0.94 M 3.40a,b 3.55b 3.30a 3.95c 4.42d 3.72

SD 1.45 1.42 1.46 1.48 1.38 1.50

Notes: Scale 1 = Totally disagree to 7 = Totally agree. M – mean; SD – standard
deviation; α – Cronbach’s α reliability coefficient.

a,b,c,d,e Different superscript letters within the same row indicate statistically
significant differences between countries (Scheffe’s test) at level p < 0.01.

Fig. 3. Consumer confidence in the safety, healthiness, sustainability, authenticity, and taste of food products. Note: Scale 1 = Totally disagree to 7 = Totally agree.
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authorities; French consumers had lower levels of trust after controlling
for trust beliefs in all actors except authorities; Polish consumers had
lower levels of trust in all actors except farmers. As for the effect of
beliefs in trustworthiness, all three dimensions of beliefs in trust-
worthiness were significant predictors of overall trust, but the effects of
beliefs in competence and openness were stronger than the effects of
beliefs in care. The results showed that social trust was a significant
predictor of overall trust and that country differences in overall trust
remain even after controlling for beliefs in trustworthiness. All three
dimensions of beliefs in trustworthiness were significantly associated
with overall trust, however the effects of beliefs in competence and
openness were stronger than those of beliefs in care.

In our second set of regressions, where we sought to identify trust

predictors of confidence in each integrity dimension, we focused first on
food product integrity. Five hierarchical regression analyses were
conducted with confidence in the five dimensions of food product in-
tegrity as dependent variables. Social trust and country were again
entered as the first block of predictors, followed by the three dimen-
sions of beliefs in trustworthiness for all four actors, followed by overall
trust in the four actors. Table 5 shows the results for the change in
variance explained as the three blocks were entered. It also shows the
standardized regression coefficients for the final model with all three
blocks of variables entered.

The results show that the bulk of the explanatory power is with the
beliefs in trustworthiness, and that the addition of overall trust in the
four actors only adds marginal (albeit significant) improvement in

Fig. 4. Consumer confidence in that food technologies are able to produce safe, healthy, sustainable, authentic, and tasty foods. Note: Scale 1 = Totally disagree to
7 = Totally agree.

Table 4
Regression with Overall Trust as the dependent variable and Social trust, Country and Beliefs in Trustworthiness as independent variables.

Model Predictors R2 ΔR2 ΔF df1 df2 p

Overall trust in farmers:
1 Social trust, country 0.18 0.18 249.58 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.49 0.32 1219.06 3 5861 0.00

Overall trust in manufacturers:
1 Social trust, country 0.24 0.24 362.92 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.53 0.29 1202.64 3 5861 0.00

Overall trust in retailers:
1 Social trust, country 0.24 0.24 367.90 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.47 0.23 848.53 3 5861 0.00

Overall trust in authorities:
1 Social trust, country 0.22 0.22 322.21 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.53 0.31 1301.41 3 5861 0.00

Overall Trust in Farmers Overall Trust in Manufacturers Overall Trust in Retailers Overall Trust in Authorities
Competence 0.26 0.26 0.19 0.24

(16.46)** (16.00)** (10.9)** (12.06)**
Care 0.15 0.14 0.15 0.17

(7.36)** (6.30)** (7.28)** (7.21)**
Openness 0.24 0.26 0.22 0.25

(11.51)** (12.60)** (10.96)** (10.68)**
France −0.05 −0.09 −0.10 −0.01

(4.51)** (7.48)** (7.79)** (0.59)
Poland 0.01 −0.07 −0.08 −0.12

(0.54) (6.19)** (6.29)** (10.89)**
Spain 0.08 0.03 0.01 −0.03

(6.69)** (2.19)* (0.63) (2.80)**
UK −0.01 −0.01 −0.04 −0.06

(0.86) (1.23) (3.02)** (5.49)**
Social Trust 0.18 0.17 0.22 0.18

(17.82)** (17.27)** (21.40)** (18.19)**

Notes: Coefficients are standardized beta coefficients, numbers in () are t-values, Germany was used as the reference point for all countries, ** indicates p < .01, *
p < .05.
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explained variance. Inspection of the coefficients of the final model
shows some differences for the five dimensions of food product in-
tegrity: beliefs in the competence of all actors strengthens confidence in
the safety of food products. Only beliefs in the competence of retailers
and authorities affect confidence in the healthiness of food products
and only beliefs in the competence of farmers and manufacturers affect
confidence in food product sustainability. Competence beliefs generally
do not affect confidence in the authenticity and tastiness of food. Beliefs
in the motivation of manufacturers to act in a manner that warrants
trust, e.g., care, affects confidence in all dimensions of food product
integrity (hypothesis H2), and the same goes for beliefs in the openness
of authorities. Beliefs about the care taken by farmers have an effect on
confidence in the sustainability of food products, and beliefs in the
openness of farmers, manufacturers and retailers have an impact on
confidence in safety, authenticity and tastiness. When beliefs in

trustworthiness are part of the model, overall trust explains additional
variance in confidence in food integrity only for food manufacturers.
Even when controlling for trust factors, country differences in the level
of confidence in food product integrity remain, with French consumers
having more confidence on all food product integrity dimensions except
sustainability, and British consumers having more confidence in all
food product integrity dimensions except healthiness. Thus the condi-
tions for hypothesis H2 (a higher level of trust in food chain actors leads
to greater confidence in the supply of food products and in the tech-
nologies used to produce them) are met.

Table 6 shows the same sets of analysis performed on confidence in
food technology integrity. Again, the beliefs in trustworthiness account
for the bulk of the explanation of variance. Beliefs in the competence of
all four actors affect confidence in the safety of food technology. Beliefs
in the competence of manufacturers and authorities also affect

Table 5
Regression with Confidence in Food Integrity as the dependent variable and Social trust, Country and Beliefs in Trustworthiness as independent variables.

Model Predictors R2 ΔR2 ΔF df1 df2 p

Confidence in product safety
1 Social trust, country 0.19 0.19 275.14 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.54 0.35 364.80 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.55 0.01 25.56 4 5848 0.00

Confidence in product healthiness
1 Social trust, country 0.17 0.17 236.36 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.51 0.34 344.26 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.52 0.01 23.60 4 5848 0.00

Confidence in product sustainability
1 Social trust, country 0.15 0.15 201.99 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.57 0.42 482.05 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.57 0.00 10.61 4 5848 0.00

Confidence in product authenticity
1 Social trust, country 0.17 0.17 243.33 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.56 0.39 435.96 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.27 0.01 13.67 4 5848 0.00

Confidence in product tastiness
1 Social trust, country 0.17 0.17 243.33 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.56 0.39 435.95 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.57 0.01 13.67 4 5848 0.00

Confidence in product
safety

Confidence in product
healthiness

Confidence in product
sustainability

Confidence in product
authenticity

Confidence in product
tastiness

Competence:
farmers 0.12(6.67)** 0.03(1.68) −0.04(-2.16)* 0.03(1.71) 0.03(1.71)
manufacturers 0.18(8.84)** 0.04(1.91) −0.06(-2.87)** 0.01(0.29) 0.01(0.29)
retailers 0.07(3.78)** 0.06(3.28)** 0.00(0.13) 0.02(1.31) 0.02(1.31)
authorities 0.05(2.28)* 0.06(2.82)** 0.01(0.54) 0.01(0.24) 0.01(0.24)

Care:
farmers −0.06(-2.62)* 0.03(1.48) 0.09(4.45)** 0.00(0.17) 0.00(0.17)
manufacturers 0.10(4.29)** 0.12(5.11)** 0.13(5.87)** 0.15(6.45)** 0.15(6.45)**
retailers −0.01(-0.49) 0.00(0.17) 0.01(0.53) −0.01(-0.50) −0.01(-0.50)
authorities 0.04(1.73) 0.02(0.61) 0.04(1.56) 0.04(1.74) 0.04)1.74)

Openness:
farmers 0.05(2.29)* 0.04(1.85) 0.10(4.94)** 0.19(4.56)** 0.10(4.56)**
manufacturers 0.03(1.50) 0.18(7.81)** 0.31(14.19)** 0.22(9.97)** 0.22(9.97)**
retailers 0.05(2.44)* 0.05(2.31)* 0.11(5.53)** 0.10(4.94)** 0.10(4.96)**
authorities 0.10(2.76)** 0.08(3.24)** 0.09(3.77)** 0.13(5.41)** 0.13(5.41)**

Overall trust in:
farmers 0.04(2.76)** 0.02(1.43) 0.00(0.29) 0.01(0.42) 0.01(0.42)
manufacturers 0.10(6.43)** 0.11(7.17)** 0.09(5.98)** 0.08(5.77)** 0.08(5.77)**
retailers 0.03(1.93)* 0.03(2.05)* −0.01(-0.43) 0.02(1.47) 0.02(1.47)
authorities 0.00(0.22) −0.04(-2.60)** −0.02(-1.77) −0.02(-1.72) −0.02(-1.72)
France 0.07(5.54)** 0.03(2.25)* 0.02(1.43) 0.04(3.30)** 0.04(3.30)**
Poland −0.05(-4.20)** −0.01(-1.03) 0.05(4.02)** 0.01(0.84) 0.01(0.84)
Spain 0.00(0.14) 0.03(2.83)** −0.02(-2.16)* −0.03(-2.70)** −0.03(2.70)**
UK 0.05(4.32)** −0.01(-0.84) 0.03(2.94)** 0.08(6.69)** 0.08(6.69)**
Social trust 0.05(4.96)** 0.06(5.68)** 0.02(2.11)* 0.03(2.84)** 0.03(2.85)**

Notes: Coefficients are standardized beta coefficients, numbers in () are t-values, Germany was used as the reference point for all countries, ** indicates p < .01, *
p < .05.
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confidence in technologies regarding healthiness, authenticity and
tastiness of the resulting products. Confidence in the sustainability of
food technologies is unrelated to beliefs in the competence of actors.
Beliefs in the level of care taken by manufacturers have a positive effect
on all aspects of consumer confidence in food technology integrity, and
beliefs about the level of care taken by farmers have a positive effect on
confidence in the sustainability of food technologies. Beliefs in the
openness of manufacturers and authorities have a positive effect on
confidence in all dimensions of food technology integrity, and beliefs
about the openness of retailers and farmers have positive effects on
confidence in sustainability, authenticity and the tastiness of products
in relation to food technology integrity. Again, only overall trust in food
manufacturers has additional predictive power beyond these individual
beliefs in trustworthiness. Confidence in food technology integrity is
generally lower for German consumers compared to the other four

countries after controlling for the effects of trust.
In order to visualize the pattern of effects exhibited by the regres-

sion coefficients, a two-dimensional unfolding analysis was performed
on the matrix of standardized regression coefficients (estimated in
PREFSCAL, with non-significant and negative coefficients set to zero
and stress = 0.08). The strength of the relationship between the three
types of beliefs in trustworthiness of actors (care, competence and
openness) and confidence levels in the integrity of food products and
food technologies is illustrated by groupings of the variables within the
diagram. The dependent variables, i.e., confidence in the integrity of
food products and food technologies, are illustrated by red and blue
dots respectively. Independent variables, i.e., beliefs in trustworthiness
of food chain actors, are illustrated by black dots. The closer the in-
dependent variables are to the dependent variables in the diagram, the
stronger the relationship between them. The clustering of the

Table 6
Regression with Confidence in Food Technology as the dependent variable and Social trust, Country and Beliefs in Trustworthiness as independent variables.

Model Predictors R2 ΔR2 ΔF df1 df2 p

Confidence in technology safety
1 Social trust, country 0.17 0.17 245.87 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.54 0.37 392.09 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.55 0.01 31.98 4 5848 0.00

Confidence in technology healthiness
1 Social trust, country 0.17 0.17 238.51 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.55 0.38 422.18 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.56 0.01 27.23 4 5848 0.00

Confidence in technology sustainability
1 Social trust, country 0.15 0.15 205.88 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.55 0.40 437.05 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.56 0.01 19.48 4 5848 0.00

Confidence in technology authenticity
1 Social trust, country 0.17 0.17 244.54 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.57 0.49 445.16 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.57 0.01 22.11 4 5848 0.00

Confidence in technology tastiness
1 Social trust, country 0.17 0.17 244.54 5 5864 0.00
2 Social trust, country, beliefs in trustworthiness 0.57 0.40 445.16 12 5852 0.00
3 Social trust, country, beliefs in trustworthiness, overall trust in actors 0.57 0.02 22.11 4 5848 0.00

Confidence in technology
safety

Confidence in technology
healthiness

Confidence in technology
sustainability

Confidence in technology
authenticity

Confidence in technology
tastiness

Competence:
farmers 0.05(3.01)** 0.00(0.16) −0.04(-2.01)* −0.01(-0.63) −0.01(-0.63)
manufacturers 0.19(9.43)** 0.09(4.72)** 0.00(0.14) 0.05(2.40)* 0.05(2.39)*
retailers 0.07(3.69)** 0.04(2.25)* 0.04(2.12)* 0.02(1.31) 0.02(1.31)
authorities 0.07(3.06)** 0.05(2.45)* 0.03(1.31) 0.05(2.45)* 0.05(2.45)*

Care:
farmers −0.02(-0.87) 0.05(2.27)* 0.09(4.16)** 0.01(0.31) 0.01(0.31)
manufacturers 0.05(2.01)* 0.09(3.95)** 0.12(5.21)** 0.12(5.10)** 0.12(5.10)**
retailers 0.02(0.81) 0.03(1.61) 0.00(0.20) −0.02(-1.06) −0.02(–1.06)
authorities 0.04(1.49) 0.04(1.83) 0.04(1.71) 0.02(1.05) 0.24(1.05)

Openness:
farmers 0.05(2.44)* 0.03(1.59) 0.07(3.12)** 0.08(3.89)** 0.08(3.89)**
manufacturers 0.09(3.92)** 0.19(8.51)** 0.26(11.51)** 0.23(10.38)** 0.23(10.38)**
retailers 0.04(1.66) 0.05(2.21)* 0.07(3.22)** 0.10(4.91)** 0.10(4.91)**
authorities 0.11(4.43)** 0.09(3.86)** 0.12(5.12)** 0.13(5.48)** 0.13(5.48)**

Overall trust in:
farmers 0.02(1.08) 0.00(0.20) −0.01(-0.74) 0.01(0.84) 0.01(0.83)
manufacturers 0.13(8.55)** 0.13(8.58)** 0.11(7.40)** 0.12(8.01)** 0.12(8.07)**
retailers 0.02(1.61) 0.02(1.19) 0.02(1.52) 0.01(0.39) 0.01(0.39)
authorities 0.00(0.10) −0.01(-0.96) −0.05(-3.28)** −0.03(-2.35)* −0.03(-2.35)*
France 0.00(0.08) 0.04(3.02) 0.05(3.91)** 0.04(3.73)** 0.04(3.73)**
Poland 0.03(2.23)* 0.03(2.67) 0.08(6.75)** 0.05(4.59)** 0.05(4.58)**
Spain 0.20(1.78) 0.03(2.42) 0.02(1.44) 0.03(2.89)** 0.32(2.89)**
UK 0.05(4.15)** 0.05(4.02) 0.07(5.74)** 0.09(7.73)** 0.09(7.73)**
Social trust 0.01(0.58) 0.02(2.26) 0.01(0.54) 0.02(1.44) 0.02(1.44)

Notes: Coefficients are standardized beta coefficients, numbers in () are t-values, Germany was used as the reference point for all countries, ** indicates p < .01, *
p < .05.
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dependent variables (e.g., the various aspects of confidence in integrity)
also demonstrates the relationship between confidence and beliefs in
trustworthiness. The results are shown in Fig. 5.

Fig. 5 shows that belief in the openness of manufacturers is the
single most important trust belief when it comes to explaining con-
fidence in food and technology integrity. For the other actors, openness
is also of greater importance than care and competence. However,
confidence in safety, both in food products and food technologies, has a
pattern that is distinct from the other elements of confidence. Con-
fidence in safety is mostly related to beliefs about the competence of
manufacturers.

4.5. Structural equation model (SEM)

A structural equation model linking social trust, beliefs in trust-
worthiness, overall trust, and confidence in food product and food
technology integrity was estimated. A structural equation model was
chosen rather than a simpler path analysis, based on an aggregation of
the various components into indices, because structural equation
modelling takes random measurement error into account and therefore
provides more precise estimates of regression coefficients. In the pre-
liminary model, beliefs in trustworthiness were defined as a third-order
factor construct, composed of beliefs about the four actors, which in
turn are composed of the three trustworthiness belief dimensions:
competence, care and openness. Likewise, confidence in both food
product and food technology integrity were defined as second-order
factor constructs, each composed of the five dimensions of food in-
tegrity: safety, healthfulness, sustainability, authenticity and sensory
properties. We also added a direct path between social trust and con-
fidence in food product integrity, but not a direct path between social
trust and confidence in food technology integrity, since the latter was
statistically non-significant.

The model is shown in Fig. 6, along with fit measures and stan-
dardized coefficients for the verified model. Manifest variables are
omitted to reduce complexity (see Appendix for the full set of coeffi-
cients).

The model generally shows a good fit to the data, establishing the

validity of the conceptual model and the reliability of the measures.
While the path relationship was statistically significant in the regression
analysis model, the path between social trust and confidence in food
was too weak to be statistically significant in the SEM. This reflects the
fact that social trust is a foundation for other types of trust and that it
affects confidence in food and its technologies through mediating social
processes. These results are consistent with perspectives from other
researchers and theorists (Bjørnskov, 2009; Boix & Posner, 1998; Brehm
& Rahn, 1997; Uslaner, 2002). There was a statistically significant in-
direct effect of social trust on confidence in food, which was mediated
by beliefs in trustworthiness and overall trust (two serial mediators),
with the estimate falling into the confidence interval range: 0.02–0.03.
The relationship between social trust and confidence in technology was
also mediated in this way, and the estimate of this indirect effect was in
the confidence interval range: 0.02–0.04. The conditions for hypothesis
H3 (a higher level of social trust leads to more trust in food chain actors,
both in terms of beliefs about trustworthiness and in terms of overall
trust) was therefore met.

5. Discussion, policy implications and conclusion

5.1. Discussion

We have developed a model that relates consumer trust in food
chain actors to consumer confidence in the integrity of food products
and the food technology used to produce them. Using data collected via
an online survey in five countries, we have been able to analyse the
relationship between trust and confidence in these countries. We have
validated the overall model using a structural equation model analysis
and examined in more detail how different aspects of trust relate to
different aspects of confidence in food products and food technologies.

In line with the literature, we have distinguished between overall
trust and beliefs in trustworthiness. Beliefs about trustworthiness form
the cognitive aspect of trust, the element of trust that is based on re-
flected reasoning, whereas overall trust also includes spontaneous, af-
fective trust that may be unrelated to beliefs about trustworthiness. To
what extent overall trust is based on beliefs about trustworthiness is an
empirical question, and one major finding of our study is that con-
sumers’ trust in food chain actors is largely determined by their cog-
nitive beliefs about the trustworthiness of these actors. More specifi-
cally, trust is chiefly determined by their beliefs about the competence,
care, and openness of these actors. Measures of these beliefs and mea-
sures of overall trust were highly correlated, and when trying to explain
differences in confidence in terms of differences in trust, the bulk of the
variance was explained by differences in beliefs across these three di-
mensions of trustworthiness. This suggests that consumer trust in food
chain actors is rooted in beliefs in trustworthiness and are not simply
the result of spontaneous, affective or tacit trust. This has major im-
plications for the mediating roles of all food system actors in terms of
opportunities for education and public information concerning food
policy initiatives and communications, as we will argue below.

Another important finding is the association between trust and
confidence in a number of food integrity dimensions, which extends
previous research focusing solely on food safety (e.g., Chen, 2008;
2011; 2013; de Jonge et al., 2007; Liu et al., 2013; Poppe & Kjærnes,
2003). In the same way that these earlier findings have led to changes
in the communication and evaluation of policy in relation to food
safety, our results highlight an opportunity for policy makers to adapt
similar strategies to encourage consumer trust and confidence in areas
other than food safety.

We have also found that there are differences in levels of both trust
and confidence between countries, and that these differences in levels
of confidence in the integrity of food products and technology do not
completely disappear when we control for differences in trust. So while
trust explains consumer confidence to a large extent, other explanatory
factors are also needed, such as cultural differences and the diverse

Fig. 5. Two-dimensional unfolding analysis of regression coefficients on re-
lationships between confidence in food products and food technologies and
beliefs in trustworthiness. Notes: Beliefs (black) – CA = Care;
CO = Competence; OP = Openness; F = Farmers; M = Manufacturers;
R = Retailers; A = Authorities. Confidence – P = Food Product Integrity (red);
T = Food Technology Integrity (blue); SA = Safety; HE = Healthiness;
AU = Authenticity; SU = Sustainability; TA = Tastiness.
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institutional and geo-political histories of the participating countries
when it comes to food production and regulation (Berg, 2004), aspects
that are not the focus of the present paper.

The different dimensions of beliefs in trustworthiness differ in their
importance for consumer confidence. Perhaps surprisingly, and in
contrast to de Jonge et al. (2008b), the most important belief when it
comes to creating confidence in the food supply is the belief about the
openness of food manufacturers. Perceived openness of the other actors
also plays a major role. Perceived competence is important as well,
especially the perceived competence of food manufacturers, which
holds a special importance for consumers’ confidence in the safety of
the food supply, both in terms of the integrity of food products and the
food technologies used.

The finding that the importance of the different dimensions of be-
liefs in trustworthiness is actor-dependent is in line with results by de
Jonge et al. (2008b). Of all the actors, trust in manufacturers once again
had the most impact on consumer confidence. This is in part likely to be
a reflection of the subjective importance of food processing practices for
the perception of the food supply, and may gain additional relevance
due to the upward trend in demands for food with specific processing
characteristics, such as clean label food products, food with natural
ingredients and food with sustainable packaging (Ekici, 2004). Fur-
thermore, manufacturers are progressively putting claims (e.g., for
health, sustainability, authenticity) on their food products that cannot
be verified by the average consumer and are sometimes ambiguous,
causing confusion for consumers (Parkes et al., 2010; Simeone et al.,
2015). This confusion around the communication of credence char-
acteristics can erode trust in food suppliers who are seen to be using
them as a means of generating profit.

Beliefs in the actors’ care, on the other hand, had the lowest impact
on confidence. Care is the motivation dimension of trustworthiness

beliefs, and the relatively lower importance of care suggests that per-
ceptions of trust in food chain actors are more related to what con-
sumers think these actors are doing than what they think their motives
are. This contrasts with results obtained by Peters et al. (1997) who
showed that care was most important when explaining trust and cred-
ibility in environmental risk communication.

5.2. Policy implications

Overall, our results confirm earlier concerns that levels of consumer
trust and confidence when it comes to food are limited (Hobbs &
Goddard, 2015; Kaiser & Algers, 2017; Kjærnes, 2006; Kjærnes, Poppe
& Lavik, 2005; Sapp et al., 2009). However, we also provide some di-
rection on ways in which consumer trust can be improved.

First of all, it is reassuring that consumer trust is largely based on
cognitive beliefs about trustworthiness. Cognitive beliefs are more
likely to change and can be changed faster than spontaneous affective
reactions, meaning that consumer trust is amenable to communication
and reasoning, and that observable changes in the behaviour of food
chain actors therefore also have the potential to change consumer trust.
Such a role of communication in creating trust has been discussed at
length elsewhere, particularly with a focus on the changing commu-
nication landscape and the advent of social media (ALLEA, 2019), food
information (e.g., labelling) as a means to convey relevant information
(Verbeke, 2011, 2005), and through control mechanisms such as
quality signs, third party auditing or guarantees (Krieger & Schiefer,
2007).

Second, the highest leverage in terms of increasing consumer trust
seems to relate to the perceived openness of food chain actors and
especially of food manufacturers. Of the three dimensions of beliefs in
trustworthiness – competence, care and openness – openness is the most

Fig. 6. Structural equation model linking social trust, beliefs in trustworthiness, overall trust and confidence in food product and food technology integrity. Notes: Fit
measures: RMSEA-root mean square error of approximation, CFI – comparative fit index, TLI – Tucker-Lewis coefficient, GFI – goodness of fit index.
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actionable in the short run. The need for food chain actors to provide
relevant information and be transparent in their handling of food scares
and scandals has been intensely discussed previously (e.g., Mazzocchi
et al., 2008), but there are other ways to exhibit openness outside of
specific crises. This is especially true in the context of corporate social
responsibility (CSR) activities: Many companies have started to engage
in CSR policies where openness is an important element. For example, it
has been shown that corporate social performance can increase con-
sumer trust for organic products (Pivato et al., 2007).

It should also be noted that with increasingly complex value chains,
openness of one focal manufacturer may not be enough to change
consumer perceptions of openness overall. Systems approaches suggest
that actors in food systems are perceived as a concerted whole, with
each actor balancing the weakness of other actors. Food systems may
therefore be easier to trust if monitored by a regulatory institution as
part of a ‘strong watchdog model’, or made more transparent through
new technologies such as blockchain, which offers much potential
(Ekici, 2004; Galvez et al., 2018).

If, as we have found here, consumers hold manufacturers more
accountable than farmers and retailers in terms of transparency, then
policy-makers and regulators need to improve certification and control
measures to promote transparency and trust in food standards, with the
willing cooperation of supply chain actors, and in a coordinated manner
to compensate for weaknesses among individual partners.

Some work has already been done on attempting to understand the
prerequisites of effective collaboration among food supply chain actors
for a secure and safe food supply, and trust between these actors plays a
major role here (Fischer, 2013). However, more research is needed to
understand how to foster a more comprehensive approach, as well as
how to gain buy-in from all relevant stakeholders. In line with previous
research (Rhodes, 1996; Abbott & Snidal, 2009; Garcia Martinez et al.,
2007), this study suggests that more public support by authorities to
promote the openness of all food chain actors is needed. For this to
happen, adequate mechanisms for participation, and greater transpar-
ency and accountability between actors in the food supply chain should
be ensured by policy authorities at both the national and the interna-
tional level.

5.3. Conclusion

Consumer trust is of enormous interest and value to food system
researchers, actors and policy-makers alike, not least because of its
expected impact consumer confidence and on the demand for products
with credence characteristics like healthfulness and sustainability.
Future research will therefore need to investigate this link, looking at
whether consumer trust indeed acts as a moderator of the link between
motivation to buy healthy and sustainable products and actual con-
sumer demand. Ideally, this should be done not only from a cross-sec-
tional perspective, but based on repeated measurements over time in
order to be able to map the dynamic effects of changes in consumer
trust.
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