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Abstract
Purpose – The means–end chain (MEC) framework (Gutman, 1982) links product attributes to personal values, 
helping explain consumers’ underlying motivations. This study reviews the state-of-the-art of MEC applications 
in agri-food research within global food markets shaped by rapid innovation and increasingly complex choice 
architectures, and identifies the contexts in which the approach remains most useful.
Design/methodology/approach – We performed a systematic PRISMA literature review of 124 peer-reviewed 
MEC studies in agri-food contexts (2000–2024). Bibliometric analyses map research patterns and time trends, 
and a qualitative content analysis examines how MEC is applied to explain consumer decision-making and 
producer adoption.
Findings – MEC studies in agri-food research increased over time but have fluctuated considerably since their 
peak. The focus of MEC studies has also shifted from individual-level concerns to wider global and ethical 
issues. We find that recent applications of MEC are most useful when involving products or processes that are (1) 
unfamiliar or new, (2) politically controversial and/or (3) understood differently across regions. MEC also helps 
uncover hidden producer motivations behind economically irrational behaviour. Overall, we find MEC most 
useful as a complementary framework that adds interpretive depth to food choice research.
Originality/value – We review 24 applications of MEC to food research questions over a 24-year period and 
provide a novel chronological analysis of previously unobserved trends in MEC applications over the course of 
the past 2 decades. We synthesise our findings with an original assessment of the usefulness of MEC (or lack 
thereof) across a wide variety of agri-food research applications.
Keywords Means-end chain, Food consumption, Consumer behaviour, Systematic literature review, PRISMA
Paper type Literature review

1. Introduction and motivation
A ten-year-old child walks through a night market in northern Thailand, happily eating 
crickets, grasshoppers, water beetles, and silkworm cocoons as an evening snack. A few 
thousand miles away in France, his ten-year-old pen pal eats snails and frog legs, while in 
Germany another child eats blood sausage. To each child, the others’ food appears unfamiliar 
and unappealing. Yet research on human taste perception suggests that there are no meaningful 
biological or structural differences in the sensory capacities associated with these reactions. 
What psychological factors, then, could explain such marked differences in consumer food 
preferences?

This paper reviews a 25-year corpus of literature that applies a consumer research method 
deriving from cognitive psychology, the Means-End Chain (MEC) framework, pioneered by
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Gutman (1982), to food market research. The aim of MEC is to connect product attributes with 
personal values to help understand the underlying motivations, and affective influences such 
as disgust or pleasure that help explain consumers’ choices to buy, avoid or consume 
particular food.

In a global food market with an increasingly complex technological landscape of 
ingredients and techniques, MEC might be expected to find useful applications. The purpose 
of this research is to review the MEC literature over the past 3 decades, and to investigate 
which particular food contexts it may still be usefully applied in food choice and product 
development research.

Prior literature has offered valuable foundations, including conceptual overviews of MEC 
for food product design (e.g. Costa et al., 2004) and broader critical reviews of MEC theory 
across domains (e.g. Borgardt, 2020). However, none of these reviews focuses on applications 
of MEC to food, and more broadly, none connects methodological choices and evolving 
research themes and technological developments to specific challenges.

To fill this gap, this study provides a systematic, data-driven, PRISMA-guided overview of 
MEC applications across the broad spectrum of agri-food research. We integrate bibliometric 
patterning and analysis of trends over time, and present a detailed overview of MEC literature 
on food research from 2000 to 2024. We synthesise these results to clarify what MEC can (and 
cannot) explain as food innovation accelerates, and assess the usefulness of the MEC method 
as applied to several specific categories of food market research, particularly where meanings 
are unfamiliar, contested, affectively charged, or culturally divergent. We name and 
differentiate the categories of research topics where we find that MEC is most useful, and 
we discuss some potential pitfalls and drawbacks of the method.

The remainder of the paper is structured as follows. Section 2 (Background) provides a 
concise overview, history, and background of MEC theory. Section 3 (Methodology and Data 
Set) details the methods we use, the corpus of articles we collect, and the instruments we use to 
analyse this data set, including our systematic review protocol. Section 4 (Results) presents 
bibliometric trends and a structured synthesis of findings, and gives a detailed overview of the 
current state of the literature. Sections 5 and 6 (Implications and Discussion) interpret our 
results and present our findings on the present and future usefulness of the MEC method as 
applied to food market research, naming and differentiating categories of research topics 
where MEC is most useful, and discussing some potential pitfalls and drawbacks of the 
method. Section 7 (Limitations) discusses the limitations of our systematic literature review 
and findings. Finally, Section 8 (Conclusion) offers some concluding remarks and suggests 
directions for future research.

2. The means-end chain framework: from attributes to values
The psychologist Milton Rokeach (1918–1988) contributed significantly to consumer 
behaviour research by advancing the understanding of how personal values influence 
decision-making (Rokeach, 1973). He defined a value as “an enduring belief that a specific 
mode of conduct or end-state of existence is personally or socially preferable to its opposite or 
converse” (Reynolds and Olson, 2001, p. 13).

Building on Rokeach’s research, Jonathan Gutman and Thomas Reynolds first introduced 
the MEC model in marketing and consumer research in the late 1970s (Gutman and Reynolds, 
1979). Gutman’s seminal work on MEC, a paper in the Journal of Marketing (Gutman, 1982), 
linked consumer behaviour to cognitive structures, explaining how product attributes connect 
to personal values through consequences. In this paper, Gutman proposed two fundamental 
assumptions: values significantly guide behaviour, and consumers group attributes to simplify 
complex choices and consciously choose between alternatives.

Reynolds expanded upon this foundational knowledge in a 2001 book co-authored with 
Jerry Olson, Understanding Consumer Decision Making: The Means-End Approach to
Marketing and Advertising Strategy, which remains the most comprehensive and widely cited
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reference on MEC (Reynolds and Olson, 2001). Initially, the model proposed was a simple 
associated network with three levels of product-related knowledge with increasing 
abstraction: Attributes, Consequences, and Values (Gutman and Reynolds, 1979). This 
cognitive chain of association represents the organisation of knowledge and experience in 
memory. Later, Olson and Reynolds (1983) proposed a more complex model divided into six 
sub-levels of abstraction, dividing each step in the chain into two sub-levels: Attributes (A) 
into Concrete and Abstract, Consequences (C) into Functional and Psychosocial, and Values 
(V) into Terminal and Instrumental.

To move from this conceptual structure to an empirical method, MEC research typically 
combines a model of cognitive associations with a standardised analytic workflow. Figure 1 
provides a schematic illustration of the method. Part A of Figure 1 summarises the MEC 
knowledge structure (A → C → V) and its refinement to the six levels of abstraction. To make 
these theoretical concepts clearer, we include three illustrative examples of MEC ladders in 
Part B, showing how a single product cue (we choose the example of insect proteins, i.e. 
protein-rich food ingredients or products derived wholly or partly from edible insects, used as 
alternatives to conventional animal or plant protein sources) can be translated into higher-order 
meaning using MEC theory. Part C of Figure 1 outlines the practical steps used to elicit, code, 
and aggregate ladders into interpretable outputs.

Following the structure presented in Figure 1, the MEC procedure can be described as five 
sequential stages:

(1) Defining the decision context and alternatives. This stage sets the frame for the entire
MEC exercise by clearly specifying the decision situation, the stimulus set, and the 
comparison alternatives participants will evaluate (Reynolds and Olson, 2001). 
Participants are then recruited according to the study’s sampling logic (e.g. target n, 
country/market, and key demographics) to ensure the data reflect the intended 
consumer segment(s). Finally, the evaluation materials—such as products, labels, 
scenarios, or concept descriptions—are prepared and finalised so every respondent 
assesses the same set of alternatives within a consistent context.

(2) Eliciting salient attributes. Relevant attributes are collected based on participants’ 
perceived meaningful distinctions between alternatives in a given context (Reynolds 
and Olson, 2001). Various elicitation techniques can be employed, including triadic 
sorting, free sorting, direct elicitation, ranking tasks, and attribute selection from

Figure 1. Means–End Chain (MEC) theory, illustrative examples of MEC ladders and analysis workflow
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predefined lists. Some studies have assessed the effectiveness of these techniques, 
evaluating their strengths and limitations in specific research contexts (Bech-Larsen 
and Nielsen, 1999; Steenkamp and van Trijp, 1997).

(3) Collecting ladders (A → C → V). Once salient attributes are identified, laddering is the 
preferred method for eliciting higher-level responses and understanding their linkages 
(Reynolds and Olson, 2001). The elicited attributes serve as starting points for the 
laddering technique. Through repeated probing with the question, “Why is this 
important to you?” the technique systematically uncovers the associated 
consequences and values until the respondent can provide no further answers 
(Reynolds and Gutman, 1988). Two techniques can be used independently or 
combined to collect MEC data: “soft-laddering” and “hard-laddering”. Soft-
laddering, used in personal in-depth interviews, enables respondents to express 
themselves freely to uncover novel insights (Reynolds and Gutman, 1988). In 
contrast, hard-laddering employs structured questionnaires to validate and quantify 
the attributes, benefits, and values identified during soft-laddering or by a systematic 
literature review of consumption motives (Reynolds and Gutman, 1988). The goal is 
to identify patterns and correlations among variables representing the general 
population.

(4) Coding, aggregating, and visualising linkages. The collected data will then be coded
and aggregated in a Summary Implication Matrix (SIM) to represent the number of 
connections between elements, with cross-checking by a second interviewer to ensure 
accuracy and reliability (Reynolds and Olson, 2001). Ultimately, results will be 
plotted in a tree diagram called Hierarchical Value Maps (HVMs) to illustrate the 
relationship between what consumers want and why they value it (Reynolds and 
Gutman, 1988).

(5) Interpreting and applying results. This stage translates MEC outputs into both 
marketing action and broader theoretical and managerial implications. Practically, the 
resulting value ladders can support value-based segmentation and the development of 
targeted advertising strategies (Reynolds and Olson, 2001). The MECCAS (Means– 
End Conceptualisation of the Components of Advertising Strategy) model 
operationalises brand “image” through MEC by linking attributes to the meanings 
consumers attach to them, and converting these linkages into actionable 
communication and positioning elements; it can also inform new product 
development by aligning product design with consumer expectations (Reynolds 
and Olson, 1983). Finally, interpreting dominant pathways enables researchers and 
practitioners to derive clear theoretical contributions and concrete managerial 
recommendations.

Given these diverse applications, a systematic assessment of how MEC has been used in food 
market research is appropriate. The following section outlines the methodology adopted to 
identify, select, and synthesise the relevant literature.

3. Methodology and data set
Our study aimed to systematically search for, select, and synthesise research evidence of the 
application of the MEC in food market research. Systematic reviews produce holistic 
conclusions by employing precise and methodical methods to address a specific research 
question and evaluate a given body of literature (Paul et al., 2021; Snyder, 2019; Tranfield 
et al., 2003). For this review, we employed the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis) protocol, which enhances review quality by ensuring 
consistent documentation and adherence to structured guidelines, thereby ensuring greater 
transparency and reproducibility (Moher et al., 2009).
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At the initial stage of the review, we developed a search strategy. We established explicit 
inclusion and exclusion criteria to ensure the selection of the most relevant studies while 
reducing potential biases. Articles were included if they (1) reported empirical research written 
in English and published in peer-reviewed journals, and (2) explicitly used MEC models in 
food-related contexts. We excluded “grey literature” published outside of ordinary academic 
channels (e.g. non-peer-reviewed conference proceedings, government reports, working 
papers, etc.). After finalising the criteria, we defined the search mechanisms, period, and 
keywords.

Our methodology involved a database-driven approach on Scopus and Web of Science 
(WoS) for their extensive coverage of high-impact, peer-reviewed journals. Our search utilised 
the Title, Abstract, and Keyword fields in Scopus and the Topic field in WoS. Our search strings 
were formulated based on our central theme, the MEC, Boolean operators (“AND”) and relevant 
topics such as the agri-food sector, agriculture, beverages, or related. We focused on studies 
published from 2000 onward because the literature between 1984 and 1999 was too limited to 
support a meaningful systematic analysis, with only six studies identified during that period.

The systematic literature review (SLR) process and review steps are illustrated in Figure 2. 
The Identification and Acquisition Phase resulted in a final corpus of 124 publications in 

WoS and 117 in Scopus. We arrived at this corpus as follows. First, we used Citavi (version 6) 
for the Screening and Eligibility Phase. After removing 80 duplicates, we identified 161 
potentially relevant titles. Title and abstract screening narrowed the selection to 140 articles 
(21 excluded as irrelevant). Full-text screening reduced the count to 124 articles (16 failed 
inclusion). Finally, we systematically extracted predefined data from the final 124 articles 
using a coding protocol [1].

4. Results: the big picture of food consumer research using MEC theory
Our framework-based review used content analysis and descriptive statistics to assess research 
trends and bibliometric features.

In this section, we report results on publication trajectories (section 4.1), innovations in 
MEC methodologies over that time period (4.2), and the evolution of MEC studies by 
topic (4.3).

4.1 Publication trends, 2000–2024
From the 124 articles we selected, we categorised them by publication year and country, an 
interesting step in monitoring the model’s rising interest over time and global reach.

Figure 2. Literature search and screening workflow
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Trends in number of publications per year. We focused on studies published from 2000
onward, as only six studies were identified between 1984 and 1999. These early works are 
therefore treated as a formative stage in the development of MEC research on agri-food topics, 
rather than as part of the main review corpus. Our results show considerable year-to-year 
variation in the number of MEC studies published on agri-food topics; however, the overall 
trend is upward, reflecting the growing importance of consumer behaviour research in shaping 
business strategy. As illustrated in the graphical representation in Figure 3, a notable increase 
in publications occurred in 2001, when five new MEC studies on agri-food topics were 
published alongside the release of Reynolds and Olson’s (2001) book.

Grunert (2010) openly acknowledged several criticisms and methodological limitations of 
MEC. As a result, Grunert’s reassessment functioned as a form of intellectual validation that 
lowered publication barriers and contributed to the increased and more mainstream use of MEC in 
the literature in the following year, approximately doubled by 2011 and reached a maximum of 11 
publications in 2016. In 2024, publication output returned to this level, again reaching 11 studies.

In light of the above trends, and for the purposes of our more detailed analysis below 
(sections 4.2, 4.3, and beyond) of the geographical and methodological distribution and 
evolution of publications, we divide the overall time span into two distinct periods: the 
development stage, which we call “Phase 1” (2000–2011, with 34 publications) and the more 
mature stage, which we call “Phase 2” (2012–2024, with 90 publications). In Phase 1, 
publication activity remained relatively low and uneven, averaging 2.8 studies per year, which 
reflects an early stage of development in the application of MEC to agri-food research. From 
2012 onward, the field entered a more sustained growth phase. In Phase 2, the average 
increased to 6.9 studies per year, indicating a substantial expansion in publication output and 
suggesting that MEC became more firmly established as an analytical approach in agri-food 
and consumer research over time.

It is important to note that a small group of authors, led by Ramo Barrena Figueroa and 
colleagues at the Universities of Pamplona and Navarra, account for 13 (10.5%) of the total 
corpus of 124 publications. The scholarly output of Barrena et al. (2015a, b) was concentrated 
between 2009 and 2015. It is therefore not surprising that this cluster of studies may have 
influenced the publication trends described above. To assess the extent of this influence, we
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Figure 3. Annual publication trends of MEC studies in the agri-food industry
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conducted a robustness test by re-examining the same trends after excluding the publications 
by Barrena et al. (2015a, b). The results, presented in Appendix (Table A1 and Figure A1), 
were broadly similar. The main difference was that the number of studies plateaued between 
2011 and 2015 rather than showing a gradual increase.
Geographical distribution of subjects and authors. Publications in the corpus studied

subject pools in 33 different countries. We observed that 13 (10.5%) of the 124 studies were 
cross-cultural, meaning that they studied subject pools from more than one country.

Regarding the nationality of the lead author’s affiliated institution, Spain was the most 
represented (n 5 15, 12%), followed by the United States (n 5 12, 10%) and Australia (n 5 9, 
8%). The prominence of Spain is explained by the concentration of publications produced by 
Barrena and colleagues (as discussed above and in Appendix). Additionally, several other 
countries, such as Taiwan (n 5 7), Brazil (n 5 6), and Indonesia (n 5 5), were relatively well 
represented in the subject pools.
Distribution of journals. Publications in the corpus were distributed across 56 journals, but 

publication activity was clustered in a small number of outlets, as shown in Table 1. The top 
two journals accounted for about 30% of all publications.

This concentration suggests that scholars in this field often rely on a few well-established 
journals to disseminate their work, while the remaining studies are largely dispersed across 
journals with single contributions, frequently aligned with niche or specialised topics.

4.2 Methodological trends
As discussed in Section 2 above, MEC studies use two main interview techniques: soft laddering 
and hard laddering. We categorised publications in the corpus by interview technique. The majority 
of studies used a soft-laddering approach (n 5 68), with fewer using a hard-laddering approach 
(n 5 33) and a small number employing a combination of both soft and hard laddering (n 5 7) [2].

We observe that soft-laddering approaches have increased significantly in recent decades, 
from 42% in Phase 1 of the time span covered by our corpus (2000–2011) to 65% in Phase 2 
(2012–2024). The combination of soft and hard laddering remains underrepresented in the 
corpus, consistent with previous findings (Borgardt, 2020), with their use reaching 14% in 
Phase 2 compared to 12% in Phase 1.

Beyond the simple division of studies by laddering category, we also find that recent studies 
demonstrate growing methodological innovation (Miaris et al., 2024). For example, MEC has 
been integrated with other psychological frameworks, such as regulatory focus theory and self-
construal theory (Chen et al., 2015).

In some cases, MEC serves as an initial qualitative phase, with factorial designs validated 
through confirmatory factor analysis (CFA), demonstrating robust statistical performance in 
large-scale studies across multiple EU countries (Krystallis et al., 2012). In some cases, focus 
group settings were employed to broaden the sample, diverging from the traditional one-on-
one format (Barrena and S�anchez, 2012, 2013a; Lee et al., 2014; Mandolesi et al., 2024).

4.3 Evolution of research topics
Next, we examine how topics studied in the publications evolved throughout the MEC model’s 
progression, supported by a few illustrative examples.

Table 1. Top 3 journals publishing MEC studies on agri-food topics, 2000–2024

Rank Journal name
No. of articles
(pct. of total corpus)

1 British Food Journal 21 (16.9%)
2 Food Quality and Preference 16 (12.9%)
3 Appetite 6 (4.8%)
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In order to better understand the evolution of the literature reviewed over time, we decided 
to classify publications by what we call the “main topic studied,” by which we mean the 
stimulus presented to subjects, rather than the outcome of the laddering procedure. For 
example, if the stimulus was an organic product, the publication would be classified as 
“organic,” and not “health-oriented,” even if the paper also investigated attitudes toward 
health. We assigned one main topic to each publication in the corpus according to the criteria 
shown in Table 2.

We acknowledge that there is some overlap between topics in the nature of the stimuli, and 
in some cases, judgement calls were necessary in the coding procedure.

In Table 3, we summarise and compare the number of publications by main topic in Phase 1 
(2000–2011) and Phase 2 (2012–2024), and show the change in distribution of topics between 
the two phases.

Although the number of studies in the total corpus, and especially within topics, does not 
give us the power to perform statistical significance tests comparing the two phases, we can

Table 2. Main topic categories of MEC studies and examples of stimuli studied

Main topic category Examples of stimuli

Organic Organic products, organic labels, pesticide-free products
Branding/labelling/origin
cues

Brands, labels, appellations, PDO/PGI, national or regional origin cues

Functional and health-
oriented

Functional foods, health or well-being claims, nutritional benefits

Cultural or regional 
influences

Regional customs, religious practices, meal-sharing habits, peer influences, ethnic 
products

Unfamiliar or new New or unfamiliar foods, ingredients, or processing or packaging technologies 
Ethical and sustainable Environmental claims, fair trade, sustainability, animal welfare, responsible 

consumption, ecological impact
Other determinants of 
demand

Affordability, perceived value, economic trade-offs, willingness to pay, cost 
sensitivity

Local Local sourcing, short supply chains, proximity of food to sales location, small or 
local producers

Food safety/traceability Food safety certification, risk reduction cues, traceability systems, quality 
guarantees

Table 3. Summary of articles in corpus by main topic and time phase

Phase 1 
(2000–2011)

Phase 2 
(2012–2024)

Total
(2000–2024)

Changes from Phase 1 
to Phase 2

Main topic Pubs.
Pct of 
pubs. Pubs.

Pct of 
pubs. Pubs.

Pct of 
pubs.

Change in 
percentage
points

Ratio 
(Ph. 1/ 
Ph. 2)

Branding/labelling/origin cues 5 15% 7 8% 12 10% �6.9 0.53
Cultural or regional influences 5 15% 22 24% 27 22% 9.7 1.66
Ethical and sustainable 0 0% 11 12% 11 9% 12.2 –
Food safety/traceability 4 12% 4 4% 8 6% �7.3 0.38
Functional and health-oriented 8 24% 7 8% 15 12% �15.8 0.33
Local 1 3% 8 9% 9 7% 5.9 3.02
Organic 3 9% 9 10% 12 10% 1.2 1.13
Other determinants of demand 4 12% 5 6% 9 7% �6.2 0.47
Unfamiliar or new 4 12% 17 19% 21 17% 7.1 1.61
Total 34 100% 90 100% 124 100%
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nonetheless observe some important aspects of how the distribution of topics has evolved over 
time. For instance, in the “ethical and sustainable” category, publications increased from none 
in Phase 1 to 11 in Phase 2 (12% of the Phase 2 corpus), publications in the “local” category 
increased from 3% to 10%, publications in the “cultural or regional influences” category 
increased from 15% to 24%, and publications in the “unfamiliar or new” category increased 
from 12% to 19%.

On the other hand, between Phases 1 and 2, the proportion of publications decreased 
substantially in the categories “functional and health-oriented” (from 24% to 8%), “food 
safety/traceability” (from 12% to 4%), and “branding/labelling” (from 15% to 8%) and other 
determinants of demand (from 12% to 6%).

Next we identify two larger trends driving the increases and decreases in topic focus we 
observe above.
Trend 1. Shift from personal and individualistic concerns to global and ethical concerns: In

the context of our analysis of the corpus as a whole, we find that the above trends point toward a 
larger shift in the choices of topics for researchers to apply the MEC method. The overall 
evolution in research focus has been from what we call “individualistic concerns” (e.g. 
personal health, safety, lifestyle) to what we call more “global concerns” (e.g. food security, 
the resilience of food systems, the fight against hunger). This evolution mirrors shifts in both 
consumer behaviour and industry dynamics.

One-quarter of all Phase 1 publications fell within a single category: “functional and health-
oriented.” MEC studies during that phase, for instance, explored the balance between health-
driven and hedonic motivations in food choices (Roininen et al., 2000); health and 
convenience as dual drivers of functional food adoption (Urala and L€ahteenm€aki, 2003; 
Krystallis et al., 2008); the influence of health claims on acceptance of functional foods 
(Bitzios et al., 2011); the effect of children in the household on functional food choices 
(Barrena and S�anchez, 2010b); or the importance of trust and transparency in fostering 
consumer confidence in functional foods (Barrena and S�anchez, 2010a).

In Phase 2, by comparison, research focussing on sustainability and ethics gained 
considerable importance. Behavioural studies covered food waste (Mirosa et al., 2016; Richter 
and Bokelmann, 2018) and low-carbon diets (Lin and Lin, 2014). Ethical and welfare-related 
topics were explored, such as the perception of animal well-being in Swedish dairy farms 
(Hansson and Lagerkvist, 2015) and the role of farm animal welfare in pork purchasing 
decisions (Humble et al., 2021). The influence of personal ethical values on dietary choices 
was explored in studies on vegetarianism (Kim et al., 2023), bread made with heritage cereals 
(Wang et al., 2024), plant-based substitutes (McCarthy et al., 2017; Haas et al., 2019), how 
green values shape perceptions of sustainable restaurants (Jeng and Yeh, 2016).
Trend 2. Growing focus on unfamiliarity and novelty: In Phase 1, only a small number of

studies (four, according to our “main topic” classifications) investigate consumer perceptions 
of unfamiliar, new, or technologically advanced foods. Two studies found that safety, 
naturalness, and ethical concerns often acted as barriers to acceptance of food products 
involving genetic modification, with proponents focussing on functional benefits and 
detractors prioritising trust and naturalness (Grunert et al., 2001; Boecker et al., 2008). One 
study on high-pressure processing (HPP) revealed consumer appreciation for extending shelf 
life and preserving freshness while noting hesitation toward unfamiliar technologies and 
perceived food safety risks (Sorenson and Henchion, 2011).

Phase 2 saw large growth in the study of unfamiliar or new foods using MEC, but the corpus 
suggests that “novelty” operates through distinct emotional pathways depending on the 
innovation category. Early in Phase 2, for instance, studies by Barrena et al. (2015a, b) found 
that neophobic consumers exhibit more complex and reluctant decision-making (Barrena and 
S�anchez, 2013a), and consumer innovativeness predicts willingness to adopt new products 
(Barrena and Garc�ıa, 2013); some studies investigated sociodemographic moderators of novel 
foods such as gender differences (Barrena and S�anchez, 2013b) and age-related variation 
(Barrena et al., 2015a). MEC research also expanded to the study of technological trust in
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processing innovations and perceived risk–benefit trade-offs (Sonne et al., 2012), acceptance 
of edible insects under unfamiliarity (Pambo et al., 2017), and snack foods derived from 
brewing waste (Crofton and Scannell, 2020).

5. Where MEC is most useful in food research
Above, we have summarised and described the corpus we reviewed, and identified some broad 
patterns of topics and trends over time in the use of MEC in agri-food research. Beyond the 
basic results we have reported, we find a number of interesting implications for the present and 
future usefulness of MEC as applied to food market research, in the context of historical trends 
and the current state of food markets. In this section, we outline and categorise those 
implications.

First, we must define what we mean by “useful.” By the “usefulness” of a method, we mean 
the extent to which its application improves understanding or prediction in some applied 
business or policy context. “Useful” applications of MEC must help explain the deeper 
motivations of some group of subjects (consumers or producers) and provide findings that can 
concretely inform decision-making by firms, such as choices about communication, 
segmentation, branding, sales, marketing, or product development; or decision-making by 
policymakers in support of their public objectives.

In this section, we name and discuss three specific sub-categories of food research where 
we find MEC to be most usefully applied. Below, we compare and differentiate these three 
partially overlapping categories, provide specific examples from the corpus we reviewed, 
explain why MEC is particularly well tailored to understanding each, and discuss the unique 
research challenges specific to each category.

We find that recent applications of MEC to food research are most useful when choices 
concern foods, ingredients, or processes that are (1) unfamiliar or new (section 5.1); (2) 
politically controversial (section 5.2); and/or (3) understood differently in different regions or 
cultures (Section 5.3). Beyond these three consumer categories, we also find that MEC is 
useful for understanding producer motivations (Section 5.4). Broader methodological 
implications, limitations, and practical applications of MEC in consumer and market 
research are discussed separately in Section 6.

5.1 Applications of MEC to unfamiliar or new foods, ingredients, or processes
The food landscape is undergoing a profound transformation as a raft of innovations enter 
mainstream markets and policy agendas. While these innovations promise benefits in terms of 
sustainability, nutrition, and efficiency, they also raise consumer concerns related to safety, 
ethics, naturalness, and trust (Fischer and Reinders, 2022). At the same time, consumer 
acceptance is shaped by individual-level factors such as food neophobia, disgust sensitivity, 
and culturally embedded values (Siegrist and Hartmann, 2020). Trust is also important, but its 
effect can vary across technologies and consumer groups, and it may act more as a mental 
shortcut than as a stable factor shaping acceptance (Siegrist, 2021).

In this context, it is important to clarify how the present review defines “new” foods. Here, 
when we use the term “new,” we are not referring to the narrow EU definition of “novel foods 
[3].” Rather, we use “new” more expansively to include a broader category of products that 
may be familiar yet still trigger high uncertainty because of limited knowledge, technological 
complexity or credence claims. Table 4 shows a sub-classification of the 21 publications in the 
corpus that we classified as “unfamiliar and new” (see Tables 2 and 3 for details on the overall 
classification).

Because some categories in Table 4 overlap substantially with Sections 5.2 and 5.3, we 
focus here on those forms of novelty that are primarily characterised by unfamiliarity and 
evaluative uncertainty. Our findings suggest that MEC is well suited to unpack affectively 
complex responses in contexts where acceptance hinges on category-specific hurdles such as
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uncertainty, trust, scepticism, and perceived risk. This is consistent with evidence that even 
consumers with strong sustainability concerns may reject shelf-life extension technologies 
when innovation itself is perceived as inherently risky, suggesting that pro-sustainability 
values do not automatically translate into acceptance of food technologies (Cavaliere and 
Ventura, 2018). MEC can provide a more holistic assessment that helps brands address 
misconceptions, reduce consumer hesitancy, and communicate more effectively (Barrena and 
S�anchez, 2013b).

At the same time, the very characteristics that make new foods difficult to evaluate— 
uncertainty, unfamiliarity, and uneven knowledge—also pose challenges for MEC application 
and interpretation. Here we analyse how MEC has been applied in food contexts where choices 
are high in uncertainty and where consumers may struggle to articulate stable value chains.

To synthesise the 21 studies reviewed under the new food category, we developed a 
conceptual matrix that provides a structured way to compare studies addressing different types 
of innovations, consumer concerns, and conditions of MEC application [4].

As shown in Figure 4, MEC appears to be particularly valuable in new food categories 
characterised by both novelty and high affective intensity. The matrix was developed to 
identify broader patterns across a variety of studies, with particular attention to the dominant 
psychological barriers these categories evoke and the conditions under which MEC proves 
more or less informative. The matrix positions each category according to two dimensions: 
affective intensity and the apparent usefulness of MEC. Categories in the upper-right quadrant 
combine strong emotional responses with high methodological usefulness, suggesting 
contexts in which MEC appears especially effective. The coloured markers indicate the 
dominant psychological barrier associated with each category. The matrix is therefore 
intended as a conceptual synthesis of the patterns observed across the reviewed studies.

The discussion below illustrates how the categories represented in the matrix differ in the 
kinds of barriers they evoke and in the conditions under which MEC appears more or less useful.

Processing innovations, defined here as new or improved food processing methods 
designed to enhance preservation, safety, quality, or efficiency, provide one clear illustration of 
this pattern. They activate a configuration of responses typically involving trust, perceived 
risks and benefits, and inferences about freshness and naturalness. Here, MEC appears highly 
useful even in more structured laddering formats, largely because participants can generally 
articulate and connect attributes and consequences with relative ease.

Table 4. Unfamiliar or new categories represented in the review corpus, with illustrative example and number 
of related studies

New food category Examples

Number of 
related studies 
in corpus

1. Novel proteins a Insect-based protein 2
2. Processing innovations Innovative nonthermal food processing technologies 3
3. Fortified/functional products Bioactives 4
4. Biotechnologies/GM b Proxy for gene editing 3
5. Eco-innovations/circular 
foods

Brewing waste snacks 1

6. Traditional food from third 
countries a

Baobab; açai; algae 3

7. Packaging-based 
innovations b

Coffee capsules; edible coatings; active packaging; smart
packaging; refill systems

5

Note(s): a Items 1 and 6, novel proteins and traditional food from third countries, significantly overlap with the 
“foods understood differently in different regions” category, b Items 4 and 7, biotechnologies/GM and 
packaging-based innovations, significantly overlap with the “politically controversial” category
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Fortified and functional products, understood here as foods enhanced with added nutrients, 
bioactive compounds, or health-related benefits, also generate informative ladders, although 
these tend to be less affectively charged. Responses in this category typically focus on efficacy 
scepticism, the evaluation of credence claims, and perceived health-related risks and benefits. 
MEC appears moderately to highly effective in this context, provided that participants possess 
sufficient familiarity to articulate meaningful associations.

Eco-innovations and circular foods, which aim to reduce environmental impact through 
resource efficiency, waste reduction, and by-product reuse, offer a particularly useful example 
of unfamiliarity without strong political controversy. Products such as snacks produced from 
brewing waste are characterised by uncertainty, waste stigma, purity concerns, and 
contamination sensitivity. In this context, MEC appears moderately to highly useful 
because it can identify tensions between environmental benefits on the one hand and 
perceptions of cleanliness, quality, and edibility on the other. Careful framing is nevertheless 
required to avoid shallow ladders driven by abstract approval or uncertainty rather than more 
elaborated evaluations.

Traditional foods from third countries, understood here as culturally specific foods 
originating outside the consumer’s usual market context, also illustrate a form of novelty that is 
not necessarily politically controversial, but may still be unfamiliar in particular markets. In 
these cases, MEC can help uncover how consumers interpret unfamiliar ingredients or 
culturally distant food products through lenses of curiosity, authenticity, taste expectation, and 
perceived fit with existing eating habits. Relative to more affectively charged categories, 
however, these products often evoke lower uncertainty and less elaborated value conflict.

Taken together, these patterns suggest that MEC is especially effective not simply in 
relation to novelty per se, but in contexts where unfamiliarity creates uncertainty about how 
products should be evaluated.

5.2 Applications of MEC to politically controversial food issues
Some food-related topics become publicly debated and morally charged even when they are no 
longer especially “new”, and consumer responses are shaped by legitimacy concerns, ethics, 
regulation, and trust. In these cases, products are not simply difficult to evaluate; they are also 
embedded in broader public debates around moral acceptability and acceptable futures 
for food.

Figure 4. Usefulness of MEC as applied to unfamiliar and new categories by affective intensity
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This category partly overlaps with the unfamiliar and new topics discussed in Section 5.1. 
For example, biotechnologies such as genetically modified foods (item #4 in Table 4 and 
Figure 4) and packaging innovations such as single-use coffee capsules (item #7) have 
attracted sustained public attention and activism, making them not only novel market objects 
but also politically contested ones.

Biotechnologies are perhaps the clearest example of such controversy. In the MEC 
literature we reviewed on biotechnologies, dominant affective responses centre on ethical 
concerns, perceived illegitimacy, and unnaturalness. In this context, MEC appears especially 
valuable when open-ended laddering allows respondents to articulate tensions, ambivalence, 
and underlying value structures. MEC’s usefulness appears to diminish when respondents 
moralise early, reject trade-offs, or produce only short ladders, unless indirect elicitation 
techniques are introduced to sustain reflection.

Packaging innovations show that political controversy can also extend beyond the food 
itself. Single-use coffee capsules, edible coatings, active packaging, smart packaging, and 
refill systems become symbols of broader debates about waste, convenience, sustainability, 
contamination, and excess. In these cases, MEC is particularly useful for revealing how 
consumers navigate tensions between practicality and environmental responsibility, as well as 
between product protection and perceptions of unnecessary packaging.

Research on genetically modified foods suggests that opposition may be driven not only by 
perceived risks and benefits, but also by disgust-based rejection (Scott et al., 2016). For 
example, although not based on MEC analysis, Moon and Balasubramanian (2003) found that 
UK consumers were significantly more willing to pay a premium to avoid GM foods than US 
consumers. MEC could be useful to understand the motivations behind this difference by 
mapping the distinct meaning structures consumers attach to such a divisive issue and showing 
how these structures shape willingness to pay in ways that conventional attitudinal measures 
may not fully capture.

5.3 Applications of MEC to topics that are understood differently in different regions or
cultures
In some publications, the key issue is not primarily unfamiliarity or controversy, but variation 
in meaning across cultural contexts. The same food can carry very different associations, 
values, and degrees of acceptability across countries, regions, or religious settings, as 
consumption patterns are shaped by culturally specific value structures (Rewerts and 
Hanf, 2009).

Cultures high in so-called “uncertainty avoidance” (Hofstede, 1980), for instance, may 
prioritise safety, health, and social acceptability, whereas low-uncertainty-avoidance cultures 
may emphasise curiosity and experimentation. Values shape cultural norms and play a central 
role in cross-cultural marketing by influencing purchasing behaviours through family, 
education, and socialisation (Engel et al., 1990; Hofstede and Hofstede, 2005). Frameworks 
such as Hofstede’s cultural dimensions provide a systematic way to assess how societal-level 
values shape individual decision-making (Hofstede, 1980).

In parallel, research on personal values using instruments such as Schwartz’s Value Survey 
demonstrates that these societal-level dimensions are reflected in the hierarchy of individual 
motivations, linking broad cultural tendencies to specific purchase behaviours and lifestyle 
choices (Schwartz, 1992). The MEC methodology aggregates these differing cultural values 
into HVMs, making it effective for cross-cultural comparison. MEC can therefore show 
whether rejection in one country is driven mainly by affective norm violations (ladders 
terminating in purity/tradition values), as opposed to appraisal concerns (ladders terminating 
in security/control) or legitimacy concerns (ladders terminating in moral responsibility).

Evidence from emerging-protein research shows that consumers make sense of unfamiliar 
foods in culturally specific ways. Attitudes toward cultured meat, for example, differ across 
Belgium, Portugal, and the UK, reflecting variations in trust, expectations, and perceived fit
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with everyday eating norms (Verbeke et al., 2015). More generally, acceptance of cultured 
meat is shaped by ethical concerns, perceived naturalness, and food-related risk (Bekker et al., 
2017). A similar pattern emerges in research on insects as a meat substitute, where willingness 
to adopt unfamiliar proteins is influenced by environmental motives, familiarity, and 
neophobia (Verbeke, 2015). Fischer and Steenbekkers (2018) suggest that consumer responses 
to edible insects are shaped not only by general attitudes toward entomophagy, but also by 
species-specific perceptions.

This broader literature helps explain why novel proteins emerge in our corpus as one of the 
clearest cases in which MEC is especially informative. As shown in the conceptual matrix 
discussed above, novel proteins in our corpus provide one of the clearest illustrations of this 
broader pattern. They occupy the high-impact zone because they elicit rich and often 
competing consumer meanings. In this category, particularly in relation to insect-based 
proteins, dominant affective responses include disgust, perceived norm and identity misfit, and 
social discomfort. MEC appears especially effective here when soft laddering and in-depth 
probing are employed, as these approaches allow researchers to uncover taboo-related 
meanings, disgust responses, and identity tensions. By contrast, the effectiveness of MEC 
seems to decline when highly structured hard laddering is used, as respondents may disengage 
or provide socially desirable answers.

Further, our corpus shows that these culturally variable meaning structures also extend to 
food choices shaped by religion, social practice, and intercultural experience. We found that 
MEC application was particularly useful in revealing the influence of social and experiential 
factors, such as meal-sharing behaviours (Heo and Kim, 2024) and religious influences. For 
example, research on white meat consumption among Muslims and Christians suggests that 
marketing strategies should reinforce halal certification trust in the UK while focussing on
feelings of security and happiness in Turkey ( €Ozt€urk, 2024). Similarly, Arsil et al. (2018)
highlighted personal values such as spiritual fulfilment and tradition in shaping halal food 
consumption in Indonesia and Malaysia. Studies on ethnic food choices—such as Japanese 
cuisine (Tey et al., 2018), Padang food (Arsil et al., 2022), couscous (Barrena et al., 2015b), or 
Chinese souvenirs (Chang et al., 2022)—demonstrate how food selections can serve as a 
bridge in intercultural relations, illustrating how ethnic communities balance local and 
traditional cultural values.

These cross-cultural differences in values and consumption behaviours not only shape 
individual purchasing decisions, but also present strategic challenges for multinational brands 
seeking to maintain global consistency while responding to local expectations. While 
standardisation offers economies of scale, brand consistency, and transnational 
communication, it is limited when underlying consumer values diverge across markets. 
Conversely, excessive adaptation can compromise global brand coherence and increase 
operational complexity. MEC analysis provides a strategic framework to address these 
challenges by empirically identifying which motivations are universal and which are market-
specific. For example, a European study on the “Euro-consumer” concept (Valli et al., 2000) 
examined yoghurt consumption to assess the feasibility of a pan-European brand strategy and 
found that cultural factors constrained the effectiveness of a uniform branding approach.

Although only 10% of the MEC studies in our corpus involved cross-cultural comparisons, 
our review suggests that the methodology has particular strengths for this type of research 
because it helps reveal how similar food cues may acquire different meanings across contexts.

5.4 Applications of MEC in understanding producer choices
Although MEC was originally developed and has most often been applied to understand 
consumer decision-making, we find that MEC has recently been successful in helping uncover 
hidden producer motivations. This is a notable development in the more recent stage of the 
literature. We found that the share of studies in the corpus focusing on producers increased 
from 3% in Phase 1 (1 of 34) to 14% in Phase 2 (13 of 90).
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Food systems are not shaped only by consumption choices; they are also shaped by adoption 
decisions made upstream. In our review, MEC proved particularly useful in understanding 
whether farmers, manufacturers, and supply-chain actors accept or resist new planting material 
production methods (e.g. Okello et al., 2018), vertical farming technologies (Jaeger et al., 2023), 
good agricultural practices (Rahman and Luomala, 2021), climate-smart techniques (Ngigi 
et al., 2018). Kilwinger et al. (2020) explored farmers’ perceptions of formal and informal 
sources of banana planting material, highlighting financial gains, food security, and household 
development as key drivers across different farmer groups (Kilwinger et al., 2020).

Recent research has also shifted focus to farmers’ decision-making, particularly when 
choosing between organic and conventional agriculture (Lagerkvist et al., 2012; Naspetti 
et al., 2016).

Unlike consumers, who are often guided by emotional associations, producers are typically 
assumed to act more rationally, basing their decisions on economic efficiency, risk 
management, and long-term viability. Yet, these considerations are rarely isolated from 
broader value commitments. For instance, studies on farmers’ acceptance of climate-smart 
practices show that attributes such as drought-resistant crops or precision irrigation systems 
can translate into reduced vulnerability and resource efficiency, ultimately serving values like 
safeguarding livelihoods and intergenerational farm survival (Ngigi et al., 2018). In this 
context, MEC is particularly suited to uncover the motivational “black box” behind decision-
making.

6. Methodological implications and practical applications of MEC
Within the broader repertoire of qualitative and mixed methods used in consumer research, 
MEC is not unique in being grounded in theory, but it is more explicitly organised and 
interpreted around a predefined cognitive model than many exploratory qualitative approaches 
commonly used in consumer and market research. Unlike focus groups or unstructured 
interviews, which often generate broad but fragmented accounts of attitudes and opinions, 
MEC employs transparent, codable A–C–V pathways, supporting clearer comparison and 
interpretation.

Conventional surveys and choice models can estimate willingness to pay, perceived risks, 
or stated acceptance, but they are less well suited to uncovering the value structures that 
organise those evaluations. MEC is particularly useful when a single negative response may 
mask very different underlying pathways, for example disgust, distrust, legitimacy concerns, 
or identity-threat, each of which implies different communication and policy strategies. MEC 
can clarify why the same observable preference may reflect very different motivational 
pathways across consumer groups, and why similar products may succeed or fail depending on 
which values they activate. As shown in section 4.2, MEC also increasingly functions as a 
flexible methodological framework rather than remaining a niche qualitative methodology, 
including unconventional and immersive research settings that contextualise decision-making 
within natural environments and capture the influence of social cues, cultural norms, and 
situational constraints (Quest, 2023).

At the same time, we encourage researchers to exercise particular caution when applying 
MEC. MEC’s usefulness depends on recognising the conditions under which its outputs can be 
interpreted with confidence. The method has long attracted criticism for subjectivity, limited 
causal inference, and the risk of mechanical or overly formulaic application. Grunert (2010) 
played an important role in re-legitimising the method by openly addressing these concerns 
and gave authors a credible way to justify their methodological choices and signalled to 
reviewers and editors that MEC could still be used responsibly in contemporary research.

MEC’s structured outputs should not be mistaken for fully standardised or directly 
commensurable findings across studies since comparability is constrained by considerable 
variation in data collection modes, elicitation procedures, prompting depth, sampling frames, 
coding decisions, and HVMs construction rules (Reynolds and Gutman, 1988; Borgardt, 2020).
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One particularly important source of variation concerns laddering format. Across the corpus, 
soft laddering predominates (n 5 68), followed by hard laddering (n 5 33), while the combined 
use of both approaches remains limited. Comparative studies have shown that different 
laddering formats can produce systematically different HVMs structures (Russell et al., 2004; 
Leppard et al., 2004; Wang et al., 2024), while the assumptions built into highly structured 
formats have been the subject of sustained methodological debate (Phillips and 
Reynolds, 2009).

Even given these limitations, we found that MEC remains useful, as an exploratory and 
diagnostic tool. It is most valuable when researchers seek to understand how meanings are 
structured within a given population or context, but it is less suited to claims that require 
strict standardisation, causal certainty, or direct comparability across differently designed 
studies. In this sense, MEC is especially powerful not as a substitute for quantitative 
methods, but as a complementary framework that adds interpretive depth to 
preference data.

MEC is also useful in segmentation. Traditional segmentation approaches often rely on 
demographics, purchase frequency, or stated intentions, but these categories may obscure 
the deeper reasons why different groups respond differently to the same food product or 
innovation. MEC can produce more strategically meaningful segments, especially 
in food markets where the same product can carry very different meanings across 
audiences.

7. Limitations of the review
We restricted the corpus of literature to English-language peer-reviewed journal articles in 
order to ensure consistent quality appraisal and replicability. However, restricting the corpus to 
English may under-represent evidence from emerging regions, especially considering the 
multicultural nature of innovative food adoption and practice-based knowledge that is 
sometimes disseminated via reports, theses, or local-language outlets.

Further, because the purpose of this review was to map applications, methodological 
evolution, and thematic use contexts of MEC rather than to estimate pooled effects, we did not 
apply a formal risk-of-bias instrument. Instead, we relied on explicit inclusion criteria and 
interpretive caution when comparing heterogeneous study designs.

8. Conclusion
This article examined how Means-End Chain theory has been applied in agri-food research 
over the past 25 years and where it remains most useful today. Based on a PRISMA-guided 
systematic review of 124 peer-reviewed studies, we find that MEC is especially valuable for 
understanding food choices where food meanings are unfamiliar or new, politically 
controversial, or culturally divergent; it is less distinctive where evaluations are primarily 
functional, familiar, or weakly affective. We also found that MEC is increasingly useful for 
uncovering producer motivations.

Taken together, the results show that MEC still has an important role to play in food 
research as a complementary method that brings interpretive depth to rapidly changing 
markets and increasingly complex food choices.
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Appendix

Table A1. Robustness test of potentially biasing effect of Barrena et al.

Number of studies per year in the corpus 

Year Total
Barrena 
et al.

Total without 
Barrena et al.

2000 2 0 2
2001 5 0 5
2002 3 0 3
2003 4 0 4
2004 3 0 3
2005 2 0 2
2006 1 0 1
2007 2 0 2
2008 3 0 3
2009 2 2 0
2010 2 2 0
2011 5 1 4
2012 6 1 5
2013 5 3 2
2014 6 0 6
2015 8 2 6
2016 11 0 11
2017 6 1 5
2018 10 0 10
2019 5 0 5
2020 7 0 7
2021 5 1 4
2022 4 0 4
2023 6 0 6
2024 11 0 11
Totals 124 13 111
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Notes
1. The complete coding protocol is available upon request.

2. The other studies did not clarify weather soft or hard laddering techniques were employed.

3. We note, first, that the term “novel foods” has been used in different ways in the literature. In academic 
literature, especially consumer behaviour, sensory, and sustainability transitions, “novel foods” is 
frequently used more loosely as a catch-all for foods that are unfamiliar and new. In the European 
Union, “novel foods” are defined more specifically as foods not consumed to a significant degree 
before May 15, 1997, a category that spans diverse products and production processes (European 
Commission, 2023).

4. To be clear, some of the subcategories included in this matrix (specifically, items 1, 4, 6, and 7; see 
Table 4, footnotes 1 and 2, above) are also overlapping with the politically controversial and different-
by-region categories discussed in sections 5.2 and 5.3 below.
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