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Abstract: Carbon labeling involves placing written or pictorial information on packaging, menus, or price tags to inform consumers about the 
carbon (CO2) emissions associated with the entire life cycle of a product or service, thereby empowering them to make environmentally conscious 
purchasing choices. Various carbon labeling practices are in use, but there is limited understanding about their effectiveness in impacting consumer 
choice. Method: A preliminary review examining the effectiveness of carbon labeling was conducted by searching major scientific literature 
databases. Quantitative studies on data on the reduction in CO2 emissions achieved through the provision of carbon labeling of meals were searched 
and examined. Results: Twelve studies were identified, six utilized computer-based virtual consumer choice simulation and six were conducted 
in real-world retail environments. Studies utilizing virtual simulations demonstrated potential double-digit reductions in CO2 output, but real-life 
studies identified far much modest reductions of only 2-5%. Labeling using rating-based systems, such as with traffic lights, was identified as more 
effective in directing consumer choice. Discussion: This preliminary literature review demonstrates that carbon labeling has the potential to direct 
consumers toward purchasing lower-carbon emission products. However the relatively small number of studies on this topic indicates the need 
for further research. Clearly, greater business engagement, and possible government intervention, is needed to advocate for carbon labeling and 
ensure its wider use. 
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1. Introduction
Although food is absolutely essential for survival, the production 

and transport of such items is a major contributor to climate change, 
accounting for 30-35% of greenhouse gas emissions (GHGs) worldwide 
[1, 2]. Reducing pollution at all stages of the food chain is an integral 
part of meeting the Paris Agreement and the United Nations Sustainable 
Development Goals (UN SDGs)1.

Many proposed solutions have focused on advancing 
technological innovation in the agricultural and production process to 
reduce emissions [3]. Consumer choice offers another way to foster 
change, empowering consumers with information to choose more 
environmentally friendly food products can promote sustainable 
development. However, this task is inherently complex due to the 

1  Sustainable Development Goals:Improving human and planetary wellbeing. http://www.igbp.
net/download/18.62dc35801456272b46d51/1399290813740/NL82-SDGs.pdf

diverse motivations that influence food choices [4, 5]. Providing eco-
carbon labeling that shows the amount of GHG emissions caused by the 
purchased product is one possibility to inform consumers. However, 
can it really sway consumers to favor low-carbon emission products? 

Individual studies have examined the effectiveness of different 
labeling designs, often by comparing one design to another, but no 
study has examined a range of designs or attempted to synthesize 
previous works. Thus the motivation for this research was to bring 
together the previously disparate results from such individual research 
in order to form an overall conclusion about which labeling system is 
most effective.

Based on the literature review, this study focuses on three 
research questions: 

1)	 How much influence do carbon labeling schemes have on consumers 
to choose products with lower environmental impacts?

2)	 Is there a difference in consumer behavior between virtual and in-
person trials?

3)	 Does the type of label have a measurable impact on its effectiveness 
in promoting sustainable choices?

© The Author(s) 2025. Published by BON VIEW PUBLISHING PTE. LTD. This is an open access article under the CC BY License (https://creativecommons.org/licenses/	
by/4.0/).
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In today’s society, adopting a green self-identity is becoming 
increasingly common [6]. However, this identity has not been formally 
recognized as a distinct dietary style. Empirical research suggests four 
distinct types of self-reported dietary identities. These are (a) healthy, 
(b) carnivore, (c) emotional, or (d) picky [7]. However, increasingly 
green conscious individuals are making choices based on environmental 
factors, which is not reflected in such a framework. For example, 
some individuals may opt for a vegetarian diet for environmental 
reasons, but this is obscured because others make such options based 
on the perception that it is consistent with a healthier lifestyle [8–14]. 
Instead the concepts of pro-environmental behavior (PEB) and pro-

This review is structured as follows: First, a literature review is 
conducted to explain what eco-labeling in general is, and carbon labeling 
in particular. Examples are given, and their consistency with design 
theory is explained. This is followed by a systematic review of research 
examining the effectiveness of carbon labeling. Recommendations and 
policy implications are derived from this review of literature.

2. Literature and Underlying Theory Related to Car-
bon Labeling
2.1. Consumer food attitudes 

environmental actions have gained significant traction in recent years, 
reflecting the growing emphasis on environmentally sustainable 
practices [15, 16]. The concept of green identity should be encouraged 
and made possible for consumers to make corresponding choices, 
“nudging” them to strengthen environmentally friendly consumption 
[17]. In this respect, self-identity-based interventions can effectively 
promote sustainable consumption [18]. 

2.2. What is carbon labeling?
The main objective of carbon labeling is to present a concise, 

easy-to-understand symbol or image on a product packaging that 
indicates its environmental impact [19, 20]. Considering that the food 
industry is a major contributor to climate change, substantial attention 
has been paid to labels that provide information on the carbon (CO2) 
emissions of products. Governments and organizations are increasingly 
prioritizing such carbon labeling because of their potential to foster 
sustainable consumer behavior. Carbon labeling enhances transparency 
by providing consumers with accessible information about the 
environmental impact of their choices. 

Eco-labeling gained widespread consumer acceptance in the 
1970s [21]. In 1999 the International Organization for Standardization 
(ISO) developed the ISO 14020 standard, which is divided into three 
distinct internationally recognized categories based on the stringency 
of the requirements [22].

Type I labels are awarded based on a multi-criteria environmental 
assessment conducted by an impartial third-party accrediting body [23, 
24]. These labels are usually sector-specific and subject to rigorous 
certification procedures based on standardized accreditation rules [23]. 
For example, food products with the Rainforest Alliance label, shown 
in Figure 1 [23, 24], fall into this category.

Type II labels consist of standards and certificates developed 
internally by a manufacturer or other stakeholders [23, 24]. As such these 
are self-proclaimed. The credibility of these labels depends entirely on 
the transparency and accuracy of the data provided by the issuer. These 
labels can prove effective for specific issues, such as raising allergy 
awareness, encouraging recycling, or showing nutritional information, 
as seen in the Nutri-Score label in Figure 2 [23, 24].

Finally, type III labels represent the most stringent category of 
voluntary eco-labels and require extensive quantitative data obtained 
from external predetermined parameters, often alongside supplemental 

environmental data. A Life Cycle Assessment (LCA), based on external 
product category rules in accordance with ISO standards, is required 
for type III certification [23, 24]. Different requirements need to be met 
depending on whether the product is from business to business (B2B) or 
from business to consumer (B2C). Fair Trade Certified labels are often 
used on food products. 

2.3. What different label designs exist?
In addition to these categories, labels can also vary in design and 

presentation formats used. This influences consumer understanding and 
effectiveness. Specifically for carbon labeling, Feucht and Zander [21] 
identified four main formats of carbon label design: certificate, ordinal, 
quantitative, and ordinal + quantitative, as shown in Figure 3 [21].

1) Certificate: Binary YES/NO indicator to state whether the product 
fulfills a certain criterion, e.g., organic, carbon neutral, or a good 
climate choice [21]. Only products meeting the corresponding 
requirements are labeled.

2) Ordinal: Generally uses a traffic-light or other color scheme analogy, 
sometimes together with letters. This format has been used to 
associate products with their nutritional value [21].

3) Quantitative: Displays CO2 emissions/kg as a number, with no other 
imagery [21]. 

4) Ordinal + Quantitative format: This hybrid format combines grading 
scale and numerical data, thus integrating visual and quantitative 
elements, as shown in Figure 4 [20, 21, 25, 26, 27]. 
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 Figure 1
Rainforest Alliance type I label.

Figure 2
Nutri-Score type II label.

 Figure 3
Types of carbon labeling.
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Each labeling paradigm is designed to ensure that customers 
can accurately associate the eco-label with the intended environmental 
indicator [20].

2.4. Label design theory
As carbon labeling aims to enlist consumers as agents of change 

toward sustainable development, any product label must be designed 
so that individuals can use them to guide their consumption choices. 
For consumers to make informed purchasing decisions, labels must 
be easily recognizable and provide easy-to-understand information. 
Babakhani et al. [28] stated that capturing customers’ attention within 
the first five seconds is crucial for effective interaction with labels. 
Carbon labeling must effectively communicate details on the CO2 
emissions of products through the use of color, background, fonts, 
and icons. Research shows that individuals form strong associations 
between colors and shapes [29, 30]. Carrero et al. [31] reported that 
labels with a predominantly red color, and bordered as a warning, were 
particularly effective in capturing consumers’ attention. These labels 
indicate the potential “danger” of purchasing high-emission products, 
thereby encouraging people to make more environmentally conscious 
choices. This effectiveness could be further enhanced by integrating 
new labels with already well-recognized ones, or by adopting a “front-
of-pack” approach [32].

Research shows that consumers are better able to perceive clear 
color contrasts, such as those found in traffic lights [31, 33]. However, 
the psychological mechanism underlying the effectiveness of traffic-

light-based nudging remains underexplored and requires further 
investigation [34]. Carbon label design is based on a number of theories, 
which are summarized in Table 1.

2.5. How is carbon label grading determined?
The standard method for reporting the CO2 footprint of a food 

product involves conducting an LCA [41]. In general, LCA is used as an 
analytical tool to evaluate the resource load across each step of a food 
product supply chain [42]. The LCA considers the relative ability of 
each substance to absorb heat, each with its own weight, and then adds 
the weights all together. It is provided as the CO2 equivalent (CO2e), 
measured in kilograms) per one kilogram of food (kg CO2e/kg) [43].

Two possible approaches can be taken to conduct an LCA on 
a food product. The first approach is cradle-to-gate, which aims to 
measure “the total greenhouse gas emissions from the extraction of raw 
materials through to product manufacture up to the factory gate” [44]. 
The second approach is cradle-to-grave, which serves to indicate “the 
total greenhouse gas emissions from the extraction of raw materials 
through to the product’s manufacture, distribution, use, and eventual 
disposal” [44]. Business-to-client transactions, such as the sale of food 
by retailers to consumers, typically use the cradle-to-grave approach 
[41]. Figure 6 [42] illustrates the life cycle process of a restaurant meal.

Animal-based products and certain exotic goods produce a 
substantially higher CO2 footprint than vegan alternatives [2, 45]. 
Lemken et al. [25] argued that the target CO2 food footprint for Europe 
should be limited to 1.25 kg CO2e/kg of food. However, official dietary 
recommendations in many countries lead to footprints higher than this 
threshold, e.g., 2.25 kg CO2e/kg food for Germany or 3.83 kg CO2e/kg 
for the USA [46].

2.6. Expected impact
Carbon labeling schemes have piqued the interest of both industry 

and government stakeholders, as they are perceived as effective tools to 
empower consumers to make informed food choices with CO2 emissions 
in mind. The average CO2 footprint of consumers in industrialized 
countries is substantially higher than developing countries, so measures 
aimed at influencing consumer behavior will have a larger influence 
in the most affluent societies [47]. A meta-review by Osbaldiston 
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 Figure 4
Climate Score label proposition.

 Figure 5
Labeling reaction model.

PEB Model Engel-Kollat-Blackwell Model Labeling reaction model
Fundamental 
idea

Considers that consumer behavior 
is motivated by environmental 
concern

Focuses on consumers’ mental 
processes by which they decide to 
purchase, become loyal customers, or 
reject certain products [35]

Thøgersen [36] presented the Labeling Reaction 
Model to explain how consumers react to 
additional product information related to external 
costs, particularly different eco-labeling schemes, 
as shown in Figure 5 [34].

Examples Local food to prevent transportation 
pollution, purchasing organic 
products, recycling, and using 
eco-friendly products when 
possible [37]

30,000 consumers in France rated 
taste, health, locally sourced produc-
tion, and price over environmental 
concerns when making their food 
choices [38, 39].

One survey on organic labeling showed that 
consumers often trust private labels less than 
official state-sponsored initiatives [40].

Table 1
Theories behind carbon labeling.
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et al. [48] indicated that the use of techniques such as social modeling 
and prompting can encourage environmentally friendly behavior by 
consumers. However, the effectiveness of eco-labels is not universal. In 
some instances, consumers may misinterpret the information provided, 
or the labels may fail to have a sufficient nudging influence on their 
dietary choices [49]. As a result, the success of nudging strategies 
through eco-labels remains inconsistent [50, 51].

3. Research Methodology
3.1. Preliminary review: search methods and inclusion 
criteria

A review of published literature on this topic was conducted. 
The literature search utilized a keyword-based strategy, focused on the 
terms “carbon labeling” AND “food”. Only studies conducted in the 
English language were included. Only peer-reviewed articles published 
in recognized scientific journals were included in the analysis. The 
search was based on four standard scientific databases: Science Direct, 
Umbrella, Semantic Scholar, and PubPsych. Data on the number of 
articles found and those initially filtered out are provided in Table 2.

Only quantitative studies that conducted virtual or field 
experiments, conducted over the last ten years, and which measured the 

difference in consumption patterns between CO2e labels and no labels 
were included. Consequently only studies reporting statistical findings 
on the changes in customer purchasing choices under experimental 
(with carbon labeling) and control (without carbon labeling) conditions 
were included. 

This review included both online simulations and field 
experiments. Field experiments were conducted in diverse settings, 
including grocery supermarkets and restaurants or canteens. All articles 
were manually reviewed and the quality of studies was assessed based 
on established criteria [60]. Research was processed manually by the 
authors; no bibliographic software was used.

4. Results
4.1. Study details

An overview of the identified and assessed articles is given 
in Figure 7. A total of twelve articles met the criteria outlined in 
Table 2. Ten of the included studies used a sample size of more than 
100 participants, while two relied on a sample size of less than 50 
participants. In ten out of twelve studies the study period was clearly 
stated. All twelve studies randomized samples and included a control 
group, increasing the reliability of their findings, as shown in Table 3. 
Of the twelve selected articles, half utilized online simulations using 
hypothetical consumption choices. The remaining six analyzed sales 
data from field experiments, with the experimental and control periods 
serving as their basis for comparison. Categorizing labels into ISO 
types was not feasible, as most of them used hypothetical labels rather 
than officially recognized ones.

In most studies the quantitative outcome measured was CO2 
equivalent per kg. In some instances, arbitrary sustainability scores 
were used. The reduction in emissions or impact was calculated as the 
percentage difference between the experimental (label) and control 
(no label) groups. In total, three trials used ordinal labeling, while six 
studies implemented the hybrid (ordinal + quantitative) eco-labeling 
paradigm. Two studies focused on comparing ordinal and quantitative 
eco-labeling approaches and one tested a certificate label. 

Three distinct variations in the implementation of the experiments 
were identified: scene, labeling design, and target sample. Online 
experiments exposed participants to hypothetical choices in an online 
setting through web-based or eye-tracking technologies. The studies 
continued until the targeted sample size in both experimental and 
control groups was achieved. In contrast, field experiments measured 
sales data in real-world settings, such as restaurants, canteens, or 
grocery supermarkets, and over specified periods. In terms of labeling 
design, all four of the standard CO2e labeling formats (certificate / 
ordinal / quantitative / ordinal + quantitative; see Tables 4 and 5) were 
utilized across the studies. As regards the target sample, the online 
studies predominantly recruited students and university staff, while the 
field experiments included a more diverse representation of the general 
public.

4.2. What reductions in CO2 emissions were seen?
Significant effects were observed in eleven of the twelve trials 

examined, although the magnitude of these effects varied considerably. 
When comparing virtual online studies with field-based experiments, 
a notable difference in the level of reduction was evident. Online 
experiments showed a reduction of 3-17% while real-life trials saw 
a reduction of 1-5%. The final results of the reviewed entries are 
summarized in Figure 7.

Details on the sample sizes and the reduction percentage from the 
online experiments are shown in Table 4. Online simulations involving 
hypothetical choices led to double-digit reductions, regardless of the 
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 Figure 6
LCA elements for a cradle-to-grave review in the food industry 

(Reprinted with permission obtained from Cucurachi.)

Database Initial entries
Filtered as 

relevant Selected entries
Science Direct 1725 6 [52]

[53]
Umbrella 17 1 [54]
Semantic 
Scholar

144 21 [28]
[55]
[56]
[57]
[58]
[59]

PubPsych 14 6 [14] 
[33] 
[38]

Table 2
Literature search results.
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 Figure 7
Results by type of study and label paradigm.

Reference Author, Year, State Sample Size Duration Randomization
Control 
Group Missing Information Rating

[28] Babakhani et al. (2020), 
Australia

Small (<50) Eye-tracking 
done once

Yes Yes ----- ****

[34] Osman and Thornton (2019), 
UK

Large
(>100)

6 weeks Yes Yes ----- ****

[39] Visscher and Siegrist (2015), 
Switzerland

Large
(>100)

2 weeks Yes Yes ----- ****

[53] Lohmann et al. (2022), UK Large
(>100)

3 months Yes Yes ----- ****

[53] Pechey et al. (2022), UK Large
(>100)

7 months Yes Yes ----- ****

[54] Brunner et al. (2018), Sweden Small
(<50)

9 weeks Yes Yes ------ ****

[55] Hallez et al. (2021), Finland Large
(>100)

--- Yes Yes Information on study 
duration cannot be found

***

[56] Muller et al. (2019), France Large
(>100)

--- Yes Yes Information on study 
duration cannot be found

***

[57] Betz et al. (2022), Germany Large
(>100)

2 weeks Yes Yes ----- ****

[58] Spaargaren et al. (2013), 
Netherlands

Large
(>100)

3 months Yes Yes ----- ****

[59] Vlaeminck et al. (2014), 
Belgium

Large
(>100)

2.5 weeks Yes Yes ----- ****

[61] Neumayr and Moosauer 
(2021), Germany, Austria

Large
(>100)

3 months Yes Yes ----- ****

Notes:  

•  Weak (three or more key details of methodology are missed, unclear/poor presentation of study)*
•  Moderate (one or two key methodology details are missed, satisfactory description of study)**
•  Strong (one or two key methodology details are missed, clear and thorough description of study)***
•  Very strong (no key methodology details are missed, clear and detailed presentation of study) ****
•  (Data quality assessment is made based on the gradation proposed by Nørnberg et al. [60].

Table 3
Study quality assessment.
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labeling paradigm. Notably, studies that predominantly involved 
academic participants exhibited greater responsiveness to labeling; 
trials with university-based participants showed a large reduction.

Table 5 details the sample size of the experiments and the 
reduction percentages in the field experiments. The reviewed field trial 
studies accounted for an estimated 3-6% label-related reductions in 
CO2e generated emissions.

This finding suggests that, while labels make green nudges to 
customers, the information in a CO2 report competes with other factors 
about the product in capturing a customer’s attention. These factors 
include pricing, seasonality, healthiness, aesthetic appeal, and other 
important considerations related to the subjective meaning of goodness 
of the product, all which remain essential for consumers [53].

4.3. What design of labels is most effective?
From the studies examined, it was challenging to determine which 

label designs and types were most effective. In the studies, two of the 
online experiments listed in Table 4, used separate groups to compare 
different labeling types. These experiments showed that the ordinal 
format had a greater impact on consumer behavior than the quantitative 
format [55, 56]. Studies using rating-based systems, such as traffic-light 
labeling, appeared to be more engaging and more effective in aiding 
consumer understanding than numerical representations alone.

A review examining the more general topic of labeling 
about sustainability [62] found that in 60 of 76 studies, the labeling 
intervention had a significant positive effect on consumer choice. 
However, no clear difference was observed between the effectiveness 
of labels incorporating a logo, text, or a combination of both. This 
inconsistency in carbon labeling systems complicates efforts to identify 
which designs are most relevant or effective. Consumers are likely to 

focus on familiar information that they already consider informative. 
Further studies are required in this area to provide a definite answer 
regarding the most effective label design.

4.4. Limitations of the studies
The online simulations often involved small sample sizes and 

exhibited evidence of social desirability bias. This may explain the 
significant behavioral shifts observed, which are unlikely to be replicated 
in real-life situations. A notable discrepancy may exist between self-
reported behavior and actual behavior. Online participants may be 
indulging in self-deception, overestimating their natural plasticity in 
supporting climate-friendly alternatives, as noted in previous work 
[28, 57, 63]. Consequently, online virtual simulations may lead to 
overestimation of PEB.

Another limitation of the reviewed studies is that they are 
predominantly focused on Europe, with only one study [28] conducted 
outside of Europe (Australia). The lack of relevant studies in other 
developed regions, particularly North America, is notable. This 
highlights a potential gap in knowledge regarding cross-cultural 
differences in consumer acceptance to labeling. The extent to which 
consumers of different ethnic, social, cultural, or international 
backgrounds respond differently to various forms of labeling remains 
largely unexplored. Further research is needed to determine whether the 
observed patterns are universally applicable. 

Another limitation is the relative homogeneity of the sample 
participants, which is often not reflective of the general population. 
Most of the reviewed studies primarily involved students or individuals 
associated with educational institutions. Therefore, the findings may 
not be generalizable to the wider population. Consumers vary in 
socioeconomic status, education, and national background; how these 
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Reference Date, Country Scene
Carbon Labeling 

Design
Sample Size 

(Control/Experimental) Reduction
[28] 2019, Australia Eye-tracking Ord + Quant 17 / 19 (students+staff) 16.4%
[34] 2019, UK Online restaurant Ord 374 (within subjects; students) 17.3%
[55] 2021, Finland Online survey Ord / Quant* 56 / 98 (students) 16.7%
[56] 2019, France Online supermarket Ord / Quant* 59 / 216 (public) 10.9%
[57] 2022, Germany Online restaurant Ord + Quant 265 / 265 (public) 10.3%
[61] 2021, Germany, Austria Online supermarket Ord 190 / 200 (public) 3.1%

Notes: Cert (Certificate), Ord (Ordinal), Quant (Quantitative), Ord + Quant (Ordinal and Quantitative)
*Hallez et al. [55] and Muller et al. [56] made a further comparison of results from ordinal and quantitative labeling and detected a higher change with the ordinal 
paradigm.

Table 4
Review of online experiments.

Reference Date, Country Scene
Carbon Labeling 

Design
Running Time

(Control/Experimental) Reduction
[39] 2015, Switzerland University canteen Cert 5 days / 9 days (students+staff) 2.9%
[52] 2022, UK 5 university cafeterias Ord + Quant 3 months (students+staff) 4.3%
[53] 2022, UK 28 lunch restaurants Ord 7 months (public) 1.1%
[54] 2018, Sweden University canteen Ord + Quant 5 weeks / 4 weeks (students+staff) 3.6%
[58] 2013, Netherlands University canteen Ord + Quant 5 weeks / 7 weeks (students+staff) 3.0%
[59] 2014, Belgium Supermarket Ord + Quant 9 days / 9 days (public) 5.3%

Notes: Cert (Certificate), Ord (Ordinal), Quant (Quantitative)

Table 5
Real-life field experimental results.
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factors influence consumer responses to labeling remains unclear. 
Future studies should address these differences to better understand the 
impact these factors have on labeling effectiveness. 

5. Conclusions
Carbon labeling shows the CO2e emissions of a food product 

throughout its life cycle and offers consumers the opportunity to make 
informed decisions about the environmental impact of their purchasing 
decisions. Several initiatives have been launched to explore various 
approaches to food labeling, including text, graphics, or a combination 
of both (hybrid). This review contributes to the subject of carbon 
labeling by synthesizing previous research on different label types 
to provide a better understanding of which labels are most effective. 
Although other studies have examined carbon labeling, few have 
summarized the existing literature as thoroughly as done here.

The twelve reviewed studies confirm that carbon labeling can 
have a significant impact on consumer choices. Labeling was shown to 
nudge a reduction in CO2 emissions by 10-15% in online simulations 
and 1-5% in field experiments. The findings suggest that graphical labels 
(i.e., the traffic-light analogy) are preferable and more effective than 
quantitative information. Likewise, a graphical-number combination 
was found to have the highest impact on consumer behavior.

Future research should evaluate the efficiency of different 
label designs across different retail contexts, such as supermarkets, 
restaurants, or online. Furthermore, the potential risk of informational 
overload due to multiple labeling systems can also be addressed. 
Government-sponsored initiatives based on standardized labeling 
principles may prove more effective than current voluntary schemes, 
emphasizing the need for targeted government intervention.

Recommendations
An analysis of the identified studies suggest that carbon labeling 

for food products can serve to reduce emissions through a dual purpose: 
1) achieve emission reductions and 2) increase customers’ awareness 
and acceptance of environmental issues, and laws and regulations. 
Several aspects to improve the implementation of carbon labeling have 
been identified:

1) Combination of messaging: The success of low-carbon foods 
could be improved by integrating this information with other 
product attributes that consumers value, such as health benefits or 
pricing. According to the reviewed studies, the effect of labeling 
is significantly stronger when combined with price incentives [28, 
64–66]. Additionally, measures that complement carbon labeling, 
such as a CO2e tax, could help reduce GHG emissions from food 
production [67].

2) Engaging business: The adoption of sustainable practices is 
increasingly being recognized as providing a significant competitive 
advantage for businesses [68]. A growing number of organizations 
have acknowledged the inseparable connection between business 
performance, purchasing behaviors, and the environment [68]. 
Today, customers are actively demanding for green products, and 
businesses must be capable to fully meet this demand by adopting 
environmentally responsible production and consumption methods 
[69]. By constructing a green-identity brand image, businesses 
can not only meet consumer expectations but also strengthen 
their corporate responsibility by prioritizing safety standards and 
cultivating healthy and responsible consumption [70].

It is important to adopt holistic and nonbinding approaches, 
such as that advocated in the SDGs framework, to ensure the future 
decarbonization of the business sector [71]. Adhering to the focus of 
the SDGs can provide targets and benchmarks that may not be justified 

at the government or macro level but can be effectively applied at the 
industry level. Specifically, “Goal 3 – Good Health and Wellbeing,” 
“Goal 12 – Responsible Consumption and Production,” “Goal 13 – 
Climate Action,” and “Goal 17 – Partnerships for the Goals” are directly 
related to the need for CO2e labeling [20].
3) Requirement for standardized framework or third-party standards: 

When labeling is organized solely by industrial business entities, 
consumers often have less trust in them. This can reduce the 
likelihood of behavior change [20]. To mitigate this issue, businesses 
should incorporate the SDGs into a complementary framework and 
adopt a third-party standard, thus enhancing their credibility. This 
integrated approach can also provide reassurance to consumers that 
the information provided by a carbon label is accurate [72].

4) Requirement for increased consumer literacy: According to a recent 
survey conducted by the Carbon Trust, two-thirds of the 10,000 
shoppers surveyed, who came from the USA and Europe, supported 
carbon labeling [73]. However, only 22% responded that they do 
consider the level of CO2 emissions released by products they 
purchase [73]. The results of this study emphasize the importance 
of implementing educational initiatives that increase consumer 
awareness and understanding of carbon labeling. This must happen 
before it can be widely adopted.

Some authors argue that initiatives aimed at improving 
environmental literacy are vital for increasing consumer compliance 
[58, 65]. It is believed that when consumers fail to understand the 
relevance of a label, its perceived importance decreases during the 
information processing stage [74, 59]. Visscher and Siegrist [39] found 
that low-carbon dishes were not perceived as less tasty than high-
carbon meals. Strength of habit and familiarity is a vital determinant 
when making food decisions, and is estimated to account for 20% of 
purchase variations [75].

Increasing public knowledge about CO2e emissions is essential 
to enable informed purchasing decisions. This goal can be achieved by 
creating specific labeling schemes, coupled with educational content 
that foster the momentum needed for adoption among producers and 
consumers.
5) A need for government monitoring?: Contemporary labels are, in 

most cases, organized by the industry itself, and use third-party 
vendors or nongovernmental organizations for accreditation. 
Despite the growing interest in eco-labeling, the continual roll-out 
of new label formats is causing considerable confusion and difficulty 
for consumers to understand [76, 77]. In cases where confusion is 
compounded by a general lack of consumer knowledge about CO2/
CO2e emissions, it is evident that a new label alone is not enough 
to achieve widespread adoption [78, 79]. Even consumers who are 
aware of climate change may be skeptical about their effectiveness 
as a tool to mitigate environmental problems.

Several authors emphasize that the government needs to play 
a more active role, as Edenbrandt et al. [80] pointed out in their 
study of behavioral changes among different personality types. They 
recommended that carbon labeling be mandatory for all products, 
labels be user-friendly, and implementation be supported by awareness 
campaigns. The European EcoScore Initiative is an example of an 
effective awareness campaign. The Climate Score uses a traffic-light 
analogy and recommends a target level of 1.25 kg CO2e/kg per person 
[44] (Figure 4). 

Specific Policy Recommendations
A number of policy implications can be made from this review 

of the literature that can help government or industry leaders. Primari-
ly, the review shows that recommendations on carbon labeling need to 
detail the optimal design and format to use. Ideally, a standard design 
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that utilizes the best principles identified here needs to be recommended 
and its use encouraged. The use of a standard design will aid consumers 
understand such labeling.

This research shows that carbon labeling can effectively influence 
in the reduction of CO2 emissions. It therefore suggests that mandatory 
use of such labels or voluntary industry compliance should be an 
option. Business groups that advise individual producers, or set industry 
standards, will find this research useful in providing guidance to their 
members. Another possible policy implication is that assessment and 
labeling could serve as the basis for CO2 tax on each product. 

Ethical Statement
This study does not include any studies with human or animal 

subjects performed by any of the authors.

Conflicts of Interest
The authors declare that they have no conflicts of interest related 

to this work.

Data Availability Statement
Data are available on request from the corresponding  author upon

reasonable request.

Author Contribution Statement
Håkan Lane: Conceptualization, Methodology, Validation, 

Formal analysis, Investigation, Writing – original draft, Writing – 
review and editing, Visualization, Supervision, Project administration. 
Oksana Pokutnia: Conceptualization, Methodology, Validation, 
Investigation, Writing – original draft, Visualization. Mark David 
Walker: Writing – original draft, Writing – review and editing. 
Jayanna Killingsworth: Conceptualization, Writing – original draft. 
Michal Valko: Writing – original draft, Writing – review and editing. 
Ana Rita Farias: Conceptualization, Writing – original draft.

References
[1]	 Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., 

Tubiello, F. N., & Leip, A. J. N. F. (2021). Food systems are 
responsible for a third of global anthropogenic GHG emissions. 
Nature Food, 2(3), 198–209. https://doi.org/10.1038/s43016-021-
00225-9

[2]	 Clark, M., Springmann, M., Rayner, M., Scarborough, P., Hill, J., 
Tilman, D., Macdiarmid, J. I., Fanzo, A., Bandy, L., & Harrington, 
R. A. (2022). Estimating the environmental impacts of 57,000 food 
products. In Proceedings of the National Academy of Sciences of 
the United States of America, 119(33), e2120584119. https://doi.
org/10.1073/pnas.2120584119

[3]	 Kumar, S., Meena, R. S., & Ghosh, S. (2025). Agriculture toward 
net zero emissions: An overview. Agriculture Toward Net Zero 
Emissions, 1–9. https://doi.org/10.1016/B978-0-443-13985-
7.00002-6. Academic Press

[4]	 Müssig, M., Pfeiler, T. M., & Egloff, B. (2022). Why they eat what 
they eat: Comparing 18 eating motives among omnivores and 
veg*ns. Frontiers in Nutrition, 9, 780614. https://doi.org/10.3389/
fnut.2022.780614

[5]	 Reuber, H., & Muschalla, B. (2022). Dietary identity and 
embitterment among vegans, vegetarians and omnivores. Health 
Psychology and Behavioral Medicine, 10(1), 1038–1055. https://
doi.org/10.1080/21642850.2022.2134870

[6]	 Confente, I., Scarpi, D., & Russo, I. (2020). Marketing a new 
generation of bio-plastics products for a circular economy: The role 
of green self-identity, self-congruity, and perceived value. Journal 
of Business Research, 112, 431–439. https://doi.org/10.1016/j.
jbusres.2019.10.030

[7]	 Sleboda, P., Bruine de Bruin, W., Arangua, L., & Gutsche, T. 
(2022). Associations of eating identities with self-reported dietary 
behaviors and body mass index. Frontiers in Nutrition, 9, 894557. 
https://doi.org/10.3389/fnut.2022.894557

[8]	 Cinegaglia, N., Acosta‐Navarro, J., Rainho, C., Antoniazzi, 
L., Mattioli, S., Pimentel, C., Santos, R. D., & Sandrim, V. 
(2020). Association of omnivorous and vegetarian diets with 
antioxidant defense mechanisms in men. Journal of the American 
Heart Association, 9(12), e015576. https://doi.org/10.1161/
JAHA.119.015576

[9]	 Dorard, G. & Mathieu, S. (2021). Vegetarian and omnivorous diets: 
A cross-sectional study of motivation, eating disorders, and body 
shape perception. Appetite, 156, 104972. https://doi.org/10.1016/j.
appet.2020.104972

[10]	 Hanras, E., Mathieu, S., Chevrier, B., Boujut, E., & Dorard, G. 
(2022). Vegans, strict vegetarians, partial vegetarians, omnivores: 
Do they differ in food choice motives, coping, and quality of life? 
La Presse Médicale Open, 3, 100033. https://doi.org/10.1016/j.
lpmope.2022.100033

[11]	 Holler, S., Cramer, H., Liebscher, D., Jeitler, M., Schumann, 
D., Murthy, V., ..., & Kessler, C. S. (2021). Differences between 
omnivores and vegetarians in personality profiles, values, and 
empathy: A systematic review. Frontiers in Psychology, 12, 
579700. https://doi.org/10.3389/fpsyg.2021.579700

[12]	 Kim, G., Oh, J., & Cho, M. (2022). Differences between vegetar-
ians and omnivores in food choice motivation and dietarian iden-
tity. Foods, 11(4), 539. https://doi.org/10.3390/foods11040539

[13]	 Brytek-Matera, A. (2020). Interaction between vegetarian versus 
omnivorous diet and unhealthy eating patterns (orthorexia nervo-
sa, cognitive restraint) and body mass index in adults. Nutrients, 
12(3), 646. https://doi.org/10.3390/nu12030646

[14]	 Taillie, L. S., Chauvenet, C., Grummon, A. H., Hall, M. G., 
Waterlander, W., Prestemon, C. E., & Jaacks, L. M. (2021). Testing 
front-of-package warnings to discourage red meat consumption: 
A randomized experiment with US meat consumers. International 
Journal of Behavioral Nutrition and Physical Activity, 18, 1–13. 
https://doi.org/10.1186/s12966-021-01178-9

[15]	 Jin, Y., Yang, J., & Hu, J. (2021). Zoom in the attitude-behaviour 
gap: low carbon travel behaviour. In E3S Web of Conferences, 
275, 02016. https://doi.org/10.1051/e3sconf/202127502016

[16]	 Tolppanen, S., & Kang, J. (2021). The effect of values on 
carbon footprint and attitudes towards pro-environmental be-
havior. Journal of Cleaner Production, 282, 124524. https://doi.
org/10.1016/j.jclepro.2020.124524

[17]	 Lin, W., & Nayga Jr, R. M. (2022). Green identity labeling, 
environmental information, and pro-environmental food choices. 
Food Policy, 106, 102187. https://doi.org/10.1016/j.food-
pol.2021.102187

[18]	 Ryan, J. C., Alchin, C., Anastasiou, K., Hendrie, G., Mellish, S., 
& Litchfield, C. (2022). Exploring the intersection between diet 
and self-identity: A cross-sectional study with Australian adults. 
Journal of Nutrition Education and Behavior, 54(1), 20–27. 
https://doi.org/10.1016/j.jneb.2021.08.001

[19]	 Neumayr, L. & Moosauer, C. (2021). How to induce sales of 
sustainable and organic food: The case of a traffic light eco-label 
in online grocery shopping. Journal of Cleaner Production, 328, 
129584. https://doi.org/10.1016/j.jclepro.2021.129584

8

https://doi.org/10.1038/s43016-021-00225-9
https://doi.org/10.1038/s43016-021-00225-9
https://doi.org/10.1073/pnas.2120584119
https://doi.org/10.1073/pnas.2120584119
https://doi.org/10.1016/B978-0-443-13985-7.00002-6
https://doi.org/10.1016/B978-0-443-13985-7.00002-6
https://doi.org/10.3389/fnut.2022.780614
https://doi.org/10.3389/fnut.2022.780614
https://doi.org/10.1080/21642850.2022.2134870
https://doi.org/10.1080/21642850.2022.2134870
https://doi.org/10.1016/j.jbusres.2019.10.030
https://doi.org/10.1016/j.jbusres.2019.10.030
https://doi.org/10.3389/fnut.2022.894557
https://doi.org/10.1161/JAHA.119.015576
https://doi.org/10.1161/JAHA.119.015576
https://doi.org/10.1016/j.appet.2020.104972
https://doi.org/10.1016/j.appet.2020.104972
https://doi.org/10.1016/j.lpmope.2022.100033
https://doi.org/10.1016/j.lpmope.2022.100033
https://doi.org/10.3389/fpsyg.2021.579700
https://doi.org/10.3390/foods11040539
https://doi.org/10.3390/nu12030646
https://doi.org/10.1186/s12966-021-01178-9
https://doi.org/10.1051/e3sconf/202127502016
https://doi.org/10.1016/j.jclepro.2020.124524
https://doi.org/10.1016/j.jclepro.2020.124524
https://doi.org/10.1016/j.foodpol.2021.102187
https://doi.org/10.1016/j.foodpol.2021.102187
https://doi.org/10.1016/j.jneb.2021.08.001
https://doi.org/10.1016/j.jclepro.2021.129584


Green and Low-Carbon Economy Vol. 00  Iss. 00  2025

[20]	 Taufique, K. M., Nielsen, K. S., Dietz, T., Shwom, R., Stern, P. C., 
& Vandenbergh, M. P. (2022). Revisiting the promise of carbon 
labelling. Nature Climate Change, 12(2), 132–140. https://doi.
org/10.1038/s41558-021-01271-8

[21]	 Feucht, Y., & Zander, K. (2017). Consumers’ attitudes on 
carbon footprint labelling: Results of the SUSDIET project 
(Thünen Working Paper No. 78). https://doi.org/10.3220/
WP1507534833000

[22]	 Tranchard, S. (2018). New version of ISO 14024 on ecolabeling 
just published. Retrieved from https://www.iso.org/news/ref2273.
html

[23]	 United Nations Environment Program. (2025). Eco-labelling. 
Retrieved from https://www.unep.org/explore-topics/resource-​
efficiency/what-we-do/responsible-industry/eco-labelling

[24]	 Ekstrom, E. (2013). ISO descriptions of environmental labels and 
declarations. Retrieved from https://ecosystem-analytics.com/
iso-descriptions-of-environmental-labels-and-declarations/

[25]	 Lemken, D., Zühlsdorf, A., & Spiller, A. (2021). Improving con-
sumers’ understanding and use of carbon footprint labels on food: 
Proposal for a climate score label. EuroChoices, 20(2), 23–29. 
https://doi.org/10.1111/1746-692X.12321

[26]	 Liu, T., Wang, Q., & Su, B. (2016). A review of carbon labeling: 
Standards, implementation, and impact. Renewable and 
Sustainable Energy Reviews, 53, 68–79. https://doi.org/10.1016/j.
rser.2015.08.050

[27]	 Rondoni, A. & Grasso, S. (2021). Consumers behaviour 
towards carbon footprint labels on food: A review of the 
literature and discussion of industry implications. Journal of 
Cleaner Production, 301, 127031. https://doi.org/10.1016/j.jcle-
pro.2021.127031

[28]	 Babakhani, N., Lee, A., & Dolnicar, S. (2020). Carbon labels on 
restaurant menus: Do people pay attention to them?. Journal of 
Sustainable Tourism, 28(1), 51–68. https://doi.org/10.1080/0966
9582.2019.1670187

[29]	 Song, J., Shin, H., Park, M., Nam, S., & Kim, C. Y. (2022). Com-
plex shapes are bluish, darker, and more saturated; Shape-color 
correspondence in 3D object perception. Frontiers in Psychology, 
13, 854574. https://doi.org/10.3389/fpsyg.2022.854574

[30]	 Zelazny, A., Liu, X., & Sørensen, T. A. (2023). Shape–
color associations in an unrestricted color choice paradigm. 
Frontiers in Psychology, 14, 1129903. https://doi.org/10.3389/
fpsyg.2023.1129903

[31]	 Carrero, I., Valor, C., Díaz, E., & Labajo, V. (2021). Designed to 
be noticed: A reconceptualization of carbon food labels as warn-
ing labels. Sustainability, 13(3), 1581. https://doi.org/10.3390/
su13031581

[32]	 Kelly, B., Ng, S. H., Carrad, A., & Pettigrew, S. (2024). The 
potential effectiveness of front-of-pack nutrition labeling for 
improving population diets. Annual Review of Nutrition, 44, 405–
440. https://doi.org/10.1146/annurev-nutr-011224-030917

[33]	 Panzone, L. A., Sniehotta, F. F., Comber, R., & Lemke, F. (2020). 
The effect of traffic-light labels and time pressure on estimating 
kilocalories and carbon footprint of food. Appetite, 155, 104794. 
https://doi.org/10.1016/j.appet.2020.104794

[34]	 Osman, M. & Thornton, K. (2019). Traffic light labelling of meals 
to promote sustainable consumption and healthy eating. Appetite, 
138, 60–71. https://doi.org/10.1016/j.appet.2019.03.015

[35]	 Stoica, D., Bichescu, C. I., & Stoica, M. (2024). Behavioral 
Models that Influence Consumers Purchase Decisions. Annals of 
the University Dunarea de Jos of Galati: Fascicle: I, Econom-
ics and Applied Informatics, 30(2), 71. https://doi.org/10.35219/
eai15840409412

[36]	 Thøgersen, J. (2000). Psychological determinants of paying at-
tention to eco-labels in purchase decisions: Model development 
and multinational validation. Journal of Consumer Policy, 23(3), 
285-313. https://doi.org/10.1023/A:1007122319675

[37]	 Kollmuss, A. & Agyeman, J. (2002). Mind the gap: Why do people 
act environmentally and what are the barriers to pro-environmental 
behavior? Environmental Education Research, 8(3), 239–260. 
https://doi.org/10.1080/13504620220145401

[38]	 Allès, B., Péneau, S., Kesse-Guyot, E., Baudry, J., Hercberg, S., 
& Méjean, C. (2017). Food choice motives including sustain-
ability during purchasing are associated with a healthy dietary 
pattern in French adults. Nutrition Journal, 16, 1–12. https://doi.
org/10.1186/s12937-017-0279-9

[39]	 Visschers, V. H. & Siegrist, M. (2015). Does better for the envi-
ronment mean less tasty? Offering more climate-friendly meals is 
good for the environment and customer satisfaction. Appetite, 95, 
475–483. https://doi.org/10.1016/j.appet.2015.08.013

[40]	 Sønderskov, K. M. & Daugbjerg, C. (2011). The state and con-
sumer confidence in eco-labeling: Organic labeling in Denmark, 
Sweden, The United Kingdom and The United States. Agriculture 
and Human Values, 28, 507–517. https://doi.org/10.1007/s10460-
010-9295-5

[41]	 Hélias, A., van Der Werf, H. M., Soler, L. G., Aggeri, F., 
Dourmad, J. Y., Julia, C., Nabec, L., Pellerin, S., Ruffieux, B., 
& Trystram, G. (2022). Implementing environmental labelling of 
food products in France. The International Journal of Life Cycle 
Assessment, 27(7), 926–931. https://doi.org/10.1007/s11367-
022-02071-8

[42]	 Cucurachi, S., Scherer, L., Guinée, J., & Tukker, A. (2019). Life 
cycle assessment of food systems. One Earth, 1(3), 292–297. 
https://doi.org/10.1016/j.oneear.2019.10.014

[43]	 Stocker, T. F., Qin, D., Plattner, G. D., Tignor, M., Allen, S. K., 
Boschung, J., ..., & Midgley, P. M. (2013). Climate Change 2013 
– The Physical Science Basis: Contribution of Working Group I 
to the Fifth Assessment Report of the Intergovernmental Panel 
on Climate Change. UK: Cambridge University Press. https://doi.
org/10.1017/CBO9781107415324

[44]	 Rigamonti, L. & Mancini, E. (2021). Life cycle assessment and 
circularity indicators. The International Journal of Life Cycle 
Assessment, 26, 1937–1942. https://doi.org/10.1007/s11367-021-
01966-2

[45]	 Afrouzi, H. N., Ahmed, J., Siddique, B. M., Khairuddin, N., & 
Hassan, A. (2023). A comprehensive review on carbon foot-
print of regular diet and ways to improving lowered emissions. 
Results in Engineering, 18, 101054. https://doi.org/10.1016/j.
rineng.2023.101054

[46]	 Kovacs, B., Miller, L., Heller, M. C., & Rose, D. (2021). The 
carbon footprint of dietary guidelines around the world: A seven 
country modeling study. Nutrition Journal, 20, 1–10. https://doi.
org/10.1186/s12937-021-00669-6

[47]	 Grosso, G., Mateo, A., Rangelov, N., Buzeti, T., & Birt, C. (2020). 
Nutrition in the context of the Sustainable Development Goals. 
European Journal of Public Health, 30(Supplement_1), i19–i23. 
https://doi.org/10.1093/eurpub/ckaa034

[48]	 Osbaldiston, R. & Schott, J. P. (2012). Environmental sustain-
ability and behavioral science: Meta-analysis of proenviron-
mental behavior experiments. Environment and Behavior, 44(2), 
257–299. https://doi.org/10.1177/0013916511402673

[49]	 Besson, T., Bouxom, H., & Jaubert, T. (2020). Halo it’s meat! 
The effect of the vegetarian label on calorie perception and food 
choices. Ecology of Food and Nutrition, 59(1), 3–20. https://doi.
org/10.1080/03670244.2019.1652820

9

https://doi.org/10.1038/s41558-021-01271-8
https://doi.org/10.1038/s41558-021-01271-8
https://doi.org/10.3220/WP1507534833000
https://doi.org/10.3220/WP1507534833000
https://www.iso.org/news/ref2273.html
https://www.iso.org/news/ref2273.html
https://www.unep.org/explore-topics/resource-efficiency/what-we-do/responsible-industry/eco-labelling
https://www.unep.org/explore-topics/resource-efficiency/what-we-do/responsible-industry/eco-labelling
https://ecosystem-analytics.com/iso-descriptions-of-environmental-labels-and-declarations/
https://ecosystem-analytics.com/iso-descriptions-of-environmental-labels-and-declarations/
https://doi.org/10.1111/1746-692X.12321
https://doi.org/10.1016/j.rser.2015.08.050
https://doi.org/10.1016/j.rser.2015.08.050
https://doi.org/10.1016/j.jclepro.2021.127031
https://doi.org/10.1016/j.jclepro.2021.127031
https://doi.org/10.1080/09669582.2019.1670187
https://doi.org/10.1080/09669582.2019.1670187
https://doi.org/10.3389/fpsyg.2022.854574
https://doi.org/10.3389/fpsyg.2023.1129903
https://doi.org/10.3389/fpsyg.2023.1129903
https://doi.org/10.3390/su13031581
https://doi.org/10.3390/su13031581
https://doi.org/10.1146/annurev-nutr-011224-030917
https://doi.org/10.1016/j.appet.2020.104794
https://doi.org/10.1016/j.appet.2019.03.015
https://doi.org/10.35219/eai15840409412
https://doi.org/10.35219/eai15840409412
https://doi.org/10.1023/A:1007122319675
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1186/s12937-017-0279-9
https://doi.org/10.1186/s12937-017-0279-9
https://doi.org/10.1016/j.appet.2015.08.013
https://doi.org/10.1007/s10460-010-9295-5
https://doi.org/10.1007/s10460-010-9295-5
https://doi.org/10.1007/s11367-022-02071-8
https://doi.org/10.1007/s11367-022-02071-8
https://doi.org/10.1016/j.oneear.2019.10.014
https://doi.org/10.1017/CBO9781107415324
https://doi.org/10.1017/CBO9781107415324
https://doi.org/10.1007/s11367-021-01966-2
https://doi.org/10.1007/s11367-021-01966-2
https://doi.org/10.1016/j.rineng.2023.101054
https://doi.org/10.1016/j.rineng.2023.101054
https://doi.org/10.1186/s12937-021-00669-6
https://doi.org/10.1186/s12937-021-00669-6
https://doi.org/10.1093/eurpub/ckaa034
https://doi.org/10.1177/0013916511402673
https://doi.org/10.1080/03670244.2019.1652820
https://doi.org/10.1080/03670244.2019.1652820


Green and Low-Carbon Economy Vol. 00  Iss. 00  2025

[50]	 Kaljonen, M., Salo, M., Lyytimäki, J., & Furman, E. (2020). From 
isolated labels and nudges to sustained tinkering: Assessing long-
term changes in sustainable eating at a lunch restaurant. British 
Food Journal, 122(11), 3313–3329. https://doi.org/10.1108/BFJ-
10-2019-0816

[51]	 Reinholdsson, T., Hedesström, M., Ejelöv, E., Hansla, A., 
Bergquist, M., Svenfelt, Å., & Nilsson, A. (2023). Nudging green 
food: The effects of a hedonic cue, menu position, a warm-glow 
cue, and a descriptive norm. Journal of Consumer Behaviour, 
22(3), 557–568. https://doi.org/10.1002/cb.2129

[52]	 Lohmann, P. M., Gsottbauer, E., Doherty, A., & Kontoleon, A. 
(2022). Do carbon footprint labels promote climatarian diets? 
Evidence from a large-scale field experiment. Journal of Envi-
ronmental Economics and Management, 114, 102693. https://doi.
org/10.1016/j.jeem.2022.102693

[53]	 Pechey, R., Bateman, P. A., Cook, B., Potter, C., Clark, M., Stewart, 
C., Piernas, C., & Jebb, S. A. (2022). Testing the effectiveness of 
ecolabels to reduce the environmental impact of food purchases 
in worksite cafeterias: A randomised controlled trial. Appetite, 
179, 106277. https://doi.org/10.1016/j.appet.2022.106277

[54]	 Brunner, F., Kurz, V., Bryngelsson, D., & Hedenus, F. (2018). 
Carbon label at a university restaurant–Label implementation 
and evaluation. Ecological Economics, 146, 658–667. https://doi.
org/10.1016/j.ecolecon.2017.12.012

[55]	 Hallez, L., Qutteina, Y., Boen, F., & Smits, T. (2021). The abc’s 
of ecological and nutrition labels. The impact of label theme and 
complexity on the environmental footprint of online grocery 
choices. Sustainability, 13(5), 2474. https://doi.org/10.3390/
su13052474

[56]	 Muller, L., Lacroix, A., & Ruffieux, B. (2019). Environmental 
labelling and consumption changes: A food choice experiment. 
Environmental and Resource Economics, 73, 871–897. https://
doi.org/10.1007/s10640-019-00328-9

[57]	 Betz, A. K., Seger, B. T., & Nieding, G. (2022). How can carbon 
labels and climate-friendly default options on restaurant menus 
contribute to the reduction of greenhouse gas emissions asso-
ciated with dining? PLOS Climate, 1(5), e0000028. https://doi.
org/10.1371/journal.pclm.0000028

[58]	 Spaargaren, G., Van Koppen, C. S. A., Janssen, A. M., Hendriksen, 
A., & Kolfschoten, C. J. (2013). Consumer responses to the car-
bon labelling of food: A real life experiment in a canteen practice. 
Sociologia Ruralis, 53(4), 432–453. https://doi.org/10.1111/
soru.12009

[59]	 Vlaeminck, P., Jiang, T., & Vranken, L. (2014). Food labeling and 
eco-friendly consumption: Experimental evidence from a Belgian 
supermarket. Ecological Economics, 108, 180–190. https://doi.
org/10.1016/j.ecolecon.2014.10.019

[60]	 Nørnberg, T. R., Houlby, L., Skov, L. R., & Peréz-Cueto, F. J. A. 
(2016). Choice architecture interventions for increased vegetable 
intake and behaviour change in a school setting: A systematic re-
view. Perspectives in Public Health, 136(3), 132–142. https://doi.
org/10.1177/1757913915596017

[61]	 Neumayr, L. & Moosauer, C. (2021). How to induce sales of sus-
tainable and organic food: The case of a traffic light eco-label 
in online grocery shopping. Journal of Cleaner Production, 328, 
129584. https://doi.org/10.1016/j.jclepro.2021.129584

[62]	 Potter, C., Bastounis, A., Hartmann-Boyce, J., Stewart, C., Frie, 
K., Tudor, K., Bianchi, F., Cartwright, E., Cook, B., Rayner, M., 
& Jebb, S. A. (2021). The effects of environmental sustainability 
labels on selection, purchase, and consumption of food and drink 

products: A systematic review. Environment and Behavior, 53(8), 
891–925. https://doi.org/10.1177/0013916521995473

[63]	 Wheeler, S. A., Gregg, D., & Singh, M. (2019). Understanding 
the role of social desirability bias and environmental attitudes 
and behaviour on South Australians’ stated purchase of organic 
foods. Food Quality and Preference, 74, 125–134. https://doi.
org/10.1016/j.foodqual.2019.01.007

[64]	 Vanclay, J. K., Shortiss, J., Aulsebrook, S., Gillespie, A. M., How-
ell, B. C., Johanni, R., Maher, M. J., Mitchell, K. M., Stewart, M. 
D., & Yates, J. (2011). Customer response to carbon labelling of 
groceries. Journal of Consumer Policy, 34, 153–160. https://doi.
org/10.1007/s10603-010-9140-7

[65]	 Gutierrez, A. & Thornton, T. F. (2014). Can consumers understand 
sustainability through seafood eco-labels? A US and UK case 
study. Sustainability, 6(11), 8195–8217. https://doi.org/10.3390/
su6118195

[66]	 van Putten, I., Longo, C., Arton, A., Watson, M., Anderson, C. 
M., Himes-Cornell, A., Obregón, C., Robinson, L., & van Ste-
veninck, T. (2020). Shifting focus: The impacts of sustainable 
seafood certification. PLOS One, 15(5), e0233237. https://doi.
org/10.1371/journal.pone.0233237

[67]	 Wise, J. (2020). Tax food according to its carbon footprint, health 
alliance urges. The British Medical Journal, 371. https://doi.
org/10.1136/bmj.m4297

[68]	 Gelderman, C. J., Schijns, J., Lambrechts, W., & Vijgen, S. (2021). 
Green marketing as an environmental practice: The impact on 
green satisfaction and green loyalty in a business-to-business 
context. Business Strategy and the Environment, 30(4), 2061–
2076. https://doi.org/10.1002/bse.2732

[69]	 Han, H. (2021). Consumer behavior and environmental sustain-
ability in tourism and hospitality: A review of theories, concepts, 
and latest research. Journal of Sustainable Tourism, 29(7), 1021–
1042. https://doi.org/10.1080/09669582.2021.1903019

[70]	 Dewi, H. E., Aprilia, A., Hardana, A. E., Pariasa, I. I., Sofianti, 
D. Y., & Prasetyaningrum, D. I. (2021). The impact of product 
familiarity on the purchase decisions of fruits and vegeta-
bles during COVID-19 pandemic. In IOP Conference Series: 
Earth and Environmental Science, 733(1), 012060. https://doi.
org/10.1088/1755-1315/733/1/012060

[71]	 Alagarsamy, S., Mehrolia, S., & Mathew, S. (2021). How green 
consumption value affects green consumer behaviour: The 
mediating role of consumer attitudes towards sustainable food 
logistics practices. Vision: The Journal of Business Perspective, 
25(1), 65–76. https://doi.org/10.1177/0972262920977986

[72]	 Huffman, D. A. (2010). Consumers and carbon labelling in the 
food sector – A lifestyle perspective. Master Thesis, Wageningen 
University.

[73]	 Chiappinelli, C. (2020, June 2). Should products have carbon la-
bels? ESRI WhereNext Magazine. https://www.esri.com/about/
newsroom/publications/wherenext/products-and-carbon-labels

[74]	 Meyerding, S. G., Schaffmann, A. L., & Lehberger, M. (2019). 
Consumer preferences for different designs of carbon footprint 
labelling on tomatoes in Germany—Does design matter? Sustain-
ability, 11(6), 1587. https://doi.org/10.3390/su11061587

[75]	 Machín, L., Curutchet, M. R., Gugliucci, V., Vitola, A., 
Otterbring, T., de Alcantara, M., & Ares, G. (2020). The habitu-
al nature of food purchases at the supermarket: Implications for 
policy making. Appetite, 155, 104844. https://doi.org/10.1016/j.
appet.2020.104844

10

https://doi.org/10.1108/BFJ-10-2019-0816
https://doi.org/10.1108/BFJ-10-2019-0816
https://doi.org/10.1002/cb.2129
https://doi.org/10.1016/j.jeem.2022.102693
https://doi.org/10.1016/j.jeem.2022.102693
https://doi.org/10.1016/j.appet.2022.106277
https://doi.org/10.1016/j.ecolecon.2017.12.012
https://doi.org/10.1016/j.ecolecon.2017.12.012
https://doi.org/10.3390/su13052474
https://doi.org/10.3390/su13052474
https://doi.org/10.1007/s10640-019-00328-9
https://doi.org/10.1007/s10640-019-00328-9
https://doi.org/10.1371/journal.pclm.0000028
https://doi.org/10.1371/journal.pclm.0000028
https://doi.org/10.1111/soru.12009
https://doi.org/10.1111/soru.12009
https://doi.org/10.1016/j.ecolecon.2014.10.019
https://doi.org/10.1016/j.ecolecon.2014.10.019
https://doi.org/10.1177/1757913915596017
https://doi.org/10.1177/1757913915596017
https://doi.org/10.1016/j.jclepro.2021.129584
https://doi.org/10.1177/0013916521995473
https://doi.org/10.1016/j.foodqual.2019.01.007
https://doi.org/10.1016/j.foodqual.2019.01.007
https://doi.org/10.1007/s10603-010-9140-7
https://doi.org/10.1007/s10603-010-9140-7
https://doi.org/10.3390/su6118195
https://doi.org/10.3390/su6118195
https://doi.org/10.1371/journal.pone.0233237
https://doi.org/10.1371/journal.pone.0233237
https://doi.org/10.1136/bmj.m4297
https://doi.org/10.1136/bmj.m4297
https://doi.org/10.1002/bse.2732
https://doi.org/10.1080/09669582.2021.1903019
https://doi.org/10.1088/1755-1315/733/1/012060
https://doi.org/10.1088/1755-1315/733/1/012060
https://doi.org/10.1177/0972262920977986
https://www.esri.com/about/newsroom/publications/wherenext/products-and-carbon-labels
https://www.esri.com/about/newsroom/publications/wherenext/products-and-carbon-labels
https://doi.org/10.3390/su11061587
https://doi.org/10.1016/j.appet.2020.104844
https://doi.org/10.1016/j.appet.2020.104844


Green and Low-Carbon Economy Vol. 00  Iss. 00  2025

[76]	 Guenther, M., Saunders, C. M., & Tait, P. R. (2012). Carbon 
labeling and consumer attitudes. Carbon Management, 3(5), 
445–455. https://doi.org/10.4155/cmt.12.50

[77]	 Etzion, D. (2022). The proliferation of carbon labels. Nature 
Climate Change, 12(9), 770–770. https://doi.org/10.1038/
s41558-022-01442-1

[78]	 Hartmann, C., Lazzarini, G., Funk, A., & Siegrist, M. (2021). 
Measuring consumers’ knowledge of the environmental impact 
of foods. Appetite, 167, 105622. https://doi.org/10.1016/j.ap-
pet.2021.105622

[79]	 Armstrong, B., Bridge, G., Oakden, L., Reynolds, C., Wang, C., 
Panzone, L. A., Rivera, X. S., Kause, A., Ffoulkes, C., Krawczyk, 
C., Miller, G.,, & Serjeant, S. (2020). Piloting citizen science 

methods to measure perceptions of carbon footprint and energy 
content of food. Frontiers in Sustainable Food Systems, 4, 120. 
https://doi.org/10.3389/fsufs.2020.00120

[80]	 Edenbrandt, A. K., Lagerkvist, C. J., & Nordström, J. (2021). 
Interested, indifferent or active information avoiders of carbon 
labels: Cognitive dissonance and ascription of responsibility 
as motivating factors. Food Policy, 101, 102036. https://doi.
org/10.1016/j.foodpol.2021.102036

11

How to Cite: Lane, H., Pokutnia, O., Walker, M. D., Killingsworth, J., Valko, M., & 
Farias, A.R. (2025). What Is Carbon Labeling of Food and Does It Work? A Preliminary 
Review of the Potential Impact of Carbon Labeling on Consumer Choice. Green and 
Low-Carbon Economy, 00(00), 1–11. https://doi.org/10.47852/bonviewGLCE52025258

https://doi.org/10.4155/cmt.12.50
https://doi.org/10.1038/s41558-022-01442-1
https://doi.org/10.1038/s41558-022-01442-1
https://doi.org/10.1016/j.appet.2021.105622
https://doi.org/10.1016/j.appet.2021.105622
https://doi.org/10.3389/fsufs.2020.00120
https://doi.org/10.1016/j.foodpol.2021.102036
https://doi.org/10.1016/j.foodpol.2021.102036
https://doi.org/10.47852/bonviewGLCE52025258

