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Abstract

Over the past years, policymakers and institutions have begun adopting Front-of-Pack Nutritional Labels (FOPLs)
as an effective measure to counteract the rise in overweight and obesity, a major concern with negative consequences for
individuals and health systems. The current landscape presents a wide variety of FOPL proposals, ranging from more
directive to more informative solutions, within a context of varying stages of market implementation.

Through a systematic review of the most recent research on FOPLs (2020-2024), this paper aims to provide a
perspective on the latest advances in the research, also showing how research productivity and areas of investigation
varies across countries in different stages of the policy lifecycle. Evidence suggests that the effectiveness of FOPLs
depends not only on their design and clarity but also on the regulatory framework, consumer familiarity, and broader
public health strategies. This underscores the need for continuous research advancements to address varying
policymaking priorities at different stages of policy development.

Framing of the research. Obesity and overweight are major public health concerns that have been rising globally in
recent decades, leading to several negative consequences for populations-such as an increase in non-communicable
diseases-and placing a growing financial burden on health systems (WHO, 2024). In response, institutions and
policymakers have begun implementing various countermeasures to reverse this trend, including the introduction of
Front-of-Pack Nutritional Labels (FOPLs), which have been recognized as an effective strategy (Mazzu et al. 2021) to
nudge consumers toward healthier and more informed food choices (Mazzu et al., 2023). While the strategic direction of
introducing FOPLs is widely acknowledged as effective and necessary, significant differences exist in both “policy
maturity” and execution. In more recent years, the European Commission has recognized the need for a harmonized
mandatory Front-of-Pack nutrition labeling system. This initiative is part of the Farm to Fork strategy, aiming to
standardize FOP labeling across the EU (van der Bende & Lissner, 2019, EU Commission 2020).

However, as for the current state of things, we are in a fragmented regulatory landscape and market implementation,
often influenced by local dietary habits, economic interests, and political priorities. In this fragmented perspective,
Scholars have identified and tried to rationalize different approaches and categories of FOPLs, ranging from more
directive Summary labels, such as the Nutri-Score-already implemented in several markets, including France, Germany,
and the Netherlands-or warning labels, as introduced in Chile, to Nutrient-Specific labels, such as the Multiple Traffic
Lights (MTL) system introduced in the UK (Mazzu et al., 2022). Moreover, as different countries are at varying stages of
the policymaking lifecycle and extant research has not been conclusive on which FOPL best serves its purpose, multiple
research streams seem to coexist-either focusing on validating existing solutions or exploring new ones for market
implementation. Research fragmentation and intensity also appear to be linked to different stages of the policy lifecycle.
During periods of intense debate and high uncertainty-such as the early stages of FOPL selection or the later stages of
assessing FOPL effectiveness after market entry-research activity might increase. Conversely, policymakers rely on
research to reach conclusive solutions or to determine whether further exploration of alternatives is needed: an
appropriate example of this is the European Commission’s decision to slow down the adoption of the NutriScore in 2022,
after the collection of additional evidence on consumers decision-making processes in presence of different forms of
FOPLs (Italian Food News, 2023).

Consequently, a fundamental question arises regarding researchers’ investigative priorities and whether the intensity
of research production is linked to different stages of policy development. In other words, the extent to which scientific
research can influence policy development and, conversely, how the evolution of policy frameworks shapes researchers’
interest in pursuing further investigations within this domain.

Purpose of the paper. To have some preliminary insights to start exploring this question, we examined the evolution
and advancements of FOPL research over the past five years in terms of intensity and quality, and, in parallel, observing
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the different stages of the policy lifecycle in multiple countries. By combining (i) a systematic literature review on FOPLs
and (ii) a preliminary analysis of the status of FOPL policymaking development across different regions, this study aims
to provide very first insights if scientific research and policy development are synchronized in shaping future
investigations.

Methodology.

Systematic Literature Review.

We conducted our investigation following the PRISMA guidelines. In the first stage, we used the search query (“=
Front AND Pack AND Nutr*””) on the Scopus and Web of Science databases, limiting the search to peer-reviewed articles
published between 2020 and 2024. This resulted in a total of 1,316 papers.

After removing duplicates and cleaning the data, we proceeded to the second stage by assessing the relevance of the
publications using the Scimago ranking (SJR). Only papers published in the top quartile (Q1) based on the SJR were
retained, resulting in a subset of 1,161 articles. This subset was further narrowed down to 238 articles by selecting only
those with an SJR above the calculated median for the main thematic areas.

In the third stage, to ensure the inclusion of relevant and high-quality studies, we conducted a comprehensive abstract
review. Studies that did not mention FOPLs or had a primary focus that significantly diverged from this topic were
automatically excluded. This step ensured that the subsequent analysis was conducted on a coherent and thematically
focused body of work. After this stage, the dataset was reduced to 150 articles.

In the last stage we moved to the analysis of the full text; to make the process more straightforward and to have a
clearer overview of the data that would emerge from the articles, we relied on a specific classification, based on the
inclusion in a dedicated file of some precise information extracted during the reading. After this process, some articles
were excluded due to some inconsistencies with the objectives of this research, which did not emerge during the first
screening reserved for abstracts. That led to a final pool of 106 articles, 92 of which related to specific countries.

Policy-making lifecycle

The policy making lifecycle can be articulated in some major phases: (i) Problem identification: recognizing a public
health issue such as unhealthy diets and assessing the need for policy interventions, (ii) Drafting of a proposal:
development of a policy framework based on research, stakeholder inputs and existing models; (iii) Legislative Process:
debate, approval and formalization of the policy through legal and regulatory mechanisms; (iv) FOPL market launch
(official voluntary adoption), and subsequent (v) Monitoring, Adjustments, and Evaluation, (vi) FOPL market launch
with official mandatory adoption, and (vii) ongoing monitoring of the implementation of the policy, assessment of its
impact and creation of the necessary adjustments. The presence of this phases in policy-development is also confirmed
by previous research (Robinson, 2010) (Waylen et al. 2019).

Results. Authors from 12 different countries were active in top journals, advancing FOPL research (Figure 1).
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These include countries at different stages of the policy lifecycle. The USA and China, accounting for a total of 24
papers (26,0%), are connected to countries in the earlier stages of policy development. A second cluster includes
countries such as France, Italy, Germany, and the Netherlands, and Singapore, with the UK and Australia who are among
the oldest in terms of FOPL voluntary adoption, where the national legislative process has been completed, often with
voluntary adoption of an official label, while the supra-regional legislative process - at the EU level in this case - is still
underway. This group accounts for a total of 57 papers (62% of the total). A final cluster includes countries where FOPLs
have already been launched, and institutions are assessing their real-market effectiveness post-introduction. This last
group includes mainly Chile, Uruguay, and Brazil and with a total of 11 papers (12,0% of the total).
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Observing the evolution of FOPL policymaking in different countries where scientific production exists, according to
the above systematic literature review, we can observe different stages in its development (Figure 2)
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More details on the content in the following paragraph, ordered by frequency of occurrence.

USA

The USA is still in the development phase of FOPL. In recent years, institutions and regulatory bodies, such as the
FDA, have initiated public research efforts to identify a suitable solution for the market. As of January 14, 2025, the U.S.
Food and Drug Administration (FDA) proposed a mandatory FOPL, consisting in a “Nutrition Info Box™, which could
be able to provide accessible information that helps consumers quickly identify how foods can be part of a healthy diet.
Despite that, research appears to be still in an exploratory phase and not polarized toward a specific label, with a primary
focus on public health and policy implications and, to a lesser extent, consumer behavior. In addition to comprehensive
reviews on the policy evolution of Front-of-Pack labeling in the Americas (Croshie & Gomes, 2023), authors have
investigated existing summary labels, using Chile as their reference country in three instances (Paraje et al. 2021). Other
studies have examined responses to advertising regulations on high-calorie or high-sugar products and their effects on
children’s viewership (Alé-Chilet & Moshary, 2022). Other researchers have focused more on the relevance of extrinsic
cues, such as label color (Oswald et al., 2022), as well as the differential effects across various socio-demographic groups
(Meng & Chan, 2022). These aspects are particularly relevant as the FDA evaluates different proposals in a country
characterized by a diverse range of consumer cluster. More generally, studies within this geographical cluster focus on
understanding whether FOP labels have the potential to influence consumers’ perceptions and the nutritional quality of
their choices (Cimino et al., 2020). A specific subset of research in this cluster examines the potential acceptance of
FOPLs already introduced in other markets, such as Nutri-Score (Tachie et al., 2023) or Traffic Lights (Andrews et al.,
2021). Although the research is in a mature phase, rather than concentrating on a single label, these studies tend to
explore various possibilities across different applications.

France

France introduced its label - the Nutri-Score - in 2017, following a long pre-qualification process. Recent studies
continue to focus on the Nutri-Score and its comparative performance against other FOPL proposals, including the
Brazilian NOVA classification for ultra-processed foods (Chazelas et al. 2020) the Siga classification (Davidou et al.,
2020), and the FSA nutrient profiling score (Egnell et al., 2021; Dubois et al. 2021). Other researches investigate the
real-market effectiveness of the Nutri-Score after several years of implementation, including its impact on decision-
making influenced by advertising (Courbet et al., 2024) food reformulation (Sarda et al., 2024), and cognitive processing
among specific groups, such as mothers with children (Hémar-Nicolas et al., 2024). Another major research stream
focuses on supporting the Nutri-Score in EU policy development, particularly in connection with the Farm to Fork
initiative. Related studies also explore the potential benefits of the Nutri-Score in other EU countries, such as Portugal
(Fialon et al., 2024), among others.

UK

The UK introduced the Multiple Traffic Light (MTL) system in 2013. After an initial period of intense research, focus
and interest declined following the UK’s departure from the EU, reducing the need to demonstrate its superiority over
EU alternatives, such as the Nutri-Score. More recent research streams have examined the use of the Multiple Traffic
Lights label as a reference in policy initiatives like food reformulation (Downs & Demmler, 2020) and its interaction with
other front-of-pack cues, such as eco-labels (Macdiarmid et al., 2021), green labels (Duckworth et al., 2022), and health
symbols in general (Maesen et al., 2022).

Italy

Research has focused on assessing the Italian FOPL proposal - the Nutrinform Battery - in comparison to other
alternatives, particularly in relation to consumer decision-making. Studies have examined aspects such as understanding,
preference, and willingness to adopt the label in purchase processes (Mazzu et al., 2023). While most studies compare
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the Nutrinform Battery to the two most relevant alternatives within the EU, some research, as recommended by EU
institutions, also considers the Australian Health Star Rating (Hasni et al., 2024) and the UK Multiple Traffic Light
system (Mauri et al., 2021)

Brazil

Brazil is in an exploratory phase, primarily focused on selecting a summary label that would be effective for the
country. One research stream examines Corporate Political Activity (CPA), analyzing the strategies corporations use to
influence policy decisions on label adoption in other South American countries, such as Chile and Colombia (Mialon et
al., 2020). Other studies have specifically analyzed the “black magnifier”” label, which has been in use in Brazil since
2020, investigating how its positive health effects are mitigated by the presence of on-pack claims that enhance health
perceptions (Franga et al., 2025).

The Netherlands

The Netherlands introduced officially the Nutri-Score in 2024. Recently, most studies have focused on the policy
impact of FOPLs, highlighting differences between public health and agricultural policies in France (Nutri-Score), the
UK (Multiple Traffic Light), and the Netherlands (where no specific label has been officially designated) (Candel et al.,
2021). Other studies compare the effectiveness of the Nutri-Score against alternatives, such as the Traffic Light system
(Van Doorn et al., 2023) and the Chilean warning label (Pachali et al. 2023).

Germany

Germany adopted NutriScore for voluntary use in 2020. However, as of January 2025, some German food
manufacturers have decided not to implement NutriScore, citing concerns that the system may favor products with
additives over those with high-quality. Recent research focused on three main areas: (i) an experimental perspective,
with works texting the effectiveness of the label through quantitative studies (Hau & Lange, 2024), (ii) policy implications
(Ewert, 2024), and (iii) the extension of knowledge to eco-labeling, including the use of traffic lights applied to eco-labels
(Bengart & Vogt, 2023).

China

China is also in an exploratory phase of FOPL development. The focus for this research stream is on sustainability/
environmental labeling, partly because of internal scandals concerning the origin of food products (Yang et al., 2021)
(Xu et al., 2024). Papers that touch on nutritional labeling also do so by relating it to sustainability labeling (Sun et al.,
2024), with a focus on color coded schemes (Liu et al., 2020).

Uruguay

One research strand, led by Gaston Ares, focuses on designing communication campaigns to promote the acceptance
and positive effects of warning labels (Ares et al., 2021). Other research explores the effects of FOPLs on different product
categories, such as bread (Antinez et al., 2020) and sugar (Velazquez et al., 2023)

Singapore

Singapore implemented the voluntary Healthier Food Choice initiative in 2015, associating it to the always voluntary
NutriGrade for beverages in 2022 (mandatory for C, D level). Recent research has focused on benchmarking the
effectiveness of different FOPLs, comparing the country’s proposed system with various alternatives, such as Nu-Val,
inspired by the Nutri-Score (Li et al., 2022); the Nutritional Traffic Lights (Shin et al., 2022); NutriGrade (Shin et al.,
2023); and the Nutri-Score (Shin et al., 2024).

Chile

The study considered is a good resume of the current state of research in this country. It aims at showing the effects
of a large-scale mandatory FOPL regulation on consumer behavior, overall showing that the warning label effect is
consistent with information disclosure influencing consumers’ choices when the advertised information is unexpected
(Sebastian et al, 2022)

Discussion. This study is a preliminary attempt to observe the dynamic evolution of scientific research and
policymaking in Front-of-Pack Nutritional Labeling (FOPL), with the aim of activating a reflection and stimulate a
further debate on whether research influences policy decisions at different stages and, conversely how evolving
regulations shape academic priorities. Findings suggest that there is no real strong link between between research present
in high-end journals and policy development stages, and that the intensity of research productivity varies not necessarily
based on a country’s regulatory maturity. In terms of content, fragmentation appears in the selection of research topics
not always aligned to policy priorities. Nevertheless, as countries differ in their FOPL adoption, research varies its focus,
either assessing existing models, or exploring new solutions tailored to specific markets. Vast part of the research in all
phases of the lifecycle is connected to comparative studies highlight and confronting the effectiveness of different FOPL
systems (e.g., Nutri-Score, Multiple Traffic Lights, Warning Labels) in shaping consumer behavior, improving public
health, and influencing industry practices. However, a disconnect remains between research timelines and policy needs.
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While institutions require timely insights, academic studies might have different research priorities. Better coordination
between researchers and policymakers might be advisable to ensure findings effectively inform regulations.

Research limitations. The study primarily focuses on articles published in top-tier journals, as classified by Scimago.
Future research could expand the analysis to include additional studies, providing a broader perspective on research
interests and identifying major research streams across different countries and stages of the policy lifecycle.Furthremore,
real-world impact of food manufacturers’ and retailers’ strategic responses to labeling policies might be assessed, as
well as examining how different FoP schemes influence reformulation decisions, innovation processes and practices over
time, Longitudinal studies or case analyses across different market contexts could help capture how stakeholders adapt
their strategies in response to changing regulatory environments, and changing consumer expectations. Moreover, the
current timeriod of the analysis (2020-2024) might be extended, thus helping highlight shifts in research priorities or
identify enduring research trends. Furthermore, the analysis could be enhanced by identifying patterns of relevance and
the occurrence of specific topics in different phases of policy life cycles. Additionally, it could examine the extent to which
research priorities are driven by institutional research calls, such as those within the From Farm to Fork strategy.

Managerial implications. The research identifies a shift from policy-driven studies to more applied streams of
research in regions where labeling policies are well established, like France. Furthermore, by analyzing studies from
marketing, public and health policy, nutrition and behavioral sciences, this work reinforces the importance of cross-
disciplinary approaches. This study suggests that more is required to be understood to assess if research in top journal
is connected to the policy development lifecycle, and if researchers’ commitment to advancing independent, high-quality
research, in specific timeframes within which research is conducted may impact policy decision-making and, ultimately,
the best interests of end consumers. The findings underscore the need to create mechanisms able to foster timely
collaboration between policymakers and academic researchers. Institutions could increase their demand for more
diverse and independent research to provide stronger policy support, playing a proactive role and incentivizing responses
to evolving societal needs. Additionally, they could formalize processes that include timely requests for research
contributions. This also calls to expedite research focus that addresses phenomena that significantly impact consumers’
lives and influence corporate investments - such as reformulation efforts - as well as major R&D, production, and
communication strategies. The results highlight an opportunity for food manufacturers to strategically align
reformulation and product innovation efforts with the consumers’ expectations. Deeply understanding how labeling
affects perception and choice helps companies offer healtier products without losing appeal, and collaborating with
researchers on evidence-based communication can build trust and boost competitiveness. This could also be helped by
building labeling standards into the early stages of product development, not just packaging decisions. Also, in the case
of retailers, the present insights can inform shelf layout decisions, in-store messaging and promotional strategies aligned
with the health-focus given by FoP label-usage; this is even more important if we consider that retailers can also serve
as intermediaries between consumers and producers, and promote enabled and informed decision making towards more
consistent labeling standards.

Originality of the paper. This paper presents initial observations on how research aligns with different stages of the
policy lifecycle and, conversely, how various phases of policy development attract the attention of high-quality
researchers.

Although these insights should be considered very preliminary, this research establishes a discussion priority on how
research can better serve to impact high-relevance topics. It also highlights the intrinsic call for top researchers to
provide insights that contribute to advancing individual well-being. Exploring the reciprocal influence between
policymaking and scientific research adds a novel dimension, highlighting how academic advancements can drive
regulatory decisions and vice versa. This integrative approach offers fresh insights into the evolving landscape of FOPL
and its broader implications.

Keywords: Front-of-pack labeling (FOPL); Policy lifecycle; Systematic review; Consumer Behavior; Public Health
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