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Brief Overview

▶ Carbon-neutral labels: no information on how neutrality is
achieved

▶ Does transparency about CO2 offsetting vs. reduction matter
for willingness to pay (WTP)?

▶ Choice experiment with 1,339 UK tea consumers

1. No evidence that transparency increases WTP

2. No preference for CO2 reductions over offsets
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Corporate Climate Pledges
▶ Investor and board pressure; net-zero commitments (Kim and

Lyon, 2011; Rogelj et al., 2021)

▶ 63% of Forbes Global 2000 companies with carbon-neutral or
net-zero targets (Net Zero Tracker, 2025)
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Carbon-Neutral Labels

Measured
Measurement of emissions
associated with the product

Reduced
Reduction of emissions within the
firm (e.g., energy efficiency)

Offset
Compensation for emissions
through offsetting activities (e.g.,
reforestation)

Image source: The Guardian (Panther Media GmbH / Alamy)
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Carbon Offsets
▶ 2026 Best Paper Award, AEJ: Applied Economics
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Carbon Offsets: Concerns

▶ Climate mitigation frameworks prioritize direct CO2 reductions
and treat offsets as a last resort (IPCC, 2022; Axelsson et al.,
2024).

▶ Practical concerns
▶ Additionality (Schneider and Kollmuss, 2015; Bumpus and

Liverman, 2008)
▶ Credibility (Hyams and Fawcett, 2013; Hooper et al., 2008)
▶ Double counting (Schneider et al., 2015; Trencher et al., 2024)
▶ Leakage (Murray et al., 2004)
▶ Limited real abatement (Berg et al., 2025; Calel et al., 2025;

Groom and Venmans, 2023)

▶ Ethical concerns
▶ Moral licensing (Dorner, 2019)
▶ Commodification of nature (Aldred, 2012)
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Regulatory and Legal Context

▶ European Parliament has adopted rules to ban unverified
environmental claims.

(?)
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Regulatory and Legal Context (cont.)

▶ UK guidance recommends disclosure of whether neutrality is
achieved through reductions or offsetting, and to what extent.
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Regulatory and Legal Context (cont.)

▶ The German court ruled that companies must explain what
‘climate neutral’ means–or else they should not use it in
advertising their products (The Wall Street Journal, 2024).
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Regulatory and Legal Context (cont.)
▶ Delta Air Lines sued for allegedly false carbon neutrality claim.

(?)
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Regulatory and Legal Context (cont.)

▶ Climate Partner and Carbon Trust cease to provide
carbon-neutral labels.

(ClimatePartner, 2024; Clean Energy Wire, 2024; Beat, 2023)
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Research Questions

▶ To what extent do consumers value transparency in terms of
shares of offsetting and reduction on carbon-neutral labels?

▶ Do consumers’ preferences differ for CO2 reductions and CO2
offsets and if so, how?

▶ How does the presence of other sustainability labels (organic
and ethical trade) is associated with WTP for carbon-neutral
labels and transparency?
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Consumer Valuation

▶ Existing evidence on willingness to pay is mixed:
▶ positive premium: Gassler et al., 2015; Vecchio and

Annunziata, 2015; Drichoutis et al., 2016; Birkenberg et al.,
2021; Bek, 2022

▶ no premium based on hedonic analysis of actual market data:
Carattini et al., 2025
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Transparency and Demand

▶ Transparency may increase demand

▶ by reducing information asymmetries (Akerlof, 1970; Darby
and Karni, 1973)

▶ Transparency may also reduce demand
▶ if there are practical or ethical concerns regarding carbon

offsets (Carattini and Tavoni, 2016)
▶ if additional detail creates confusion in markets without

standardized labels (Brécard, 2017; Heyes and Martin, 2018)

▶ Therefore, the net effect depends on:
▶ whether consumers distinguish CO2 offsets from reductions
▶ and how they process and value additional information
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Contribution

▶ Consumers’ valuation of climate labels (Drichoutis et al., 2016;
Akaichi et al., 2017; Feucht and Zander, 2018; Grebitus et al., 2013; Onozaka
and McFadden, 2011; Bek, 2022)

▶ First evidence on whether transparency in carbon-neutral labels
affects consumers’ MWTP

▶ Economics of CO2 offsetting (Blasch and Farsi, 2014; Ziegler et al.,
2012; Brouwer et al., 2008; MacKerron et al., 2009; Carattini and Tavoni, 2016;
Bek, 2022; Roemer et al., 2023)

▶ Tests whether consumers value offsets differently from reductions
▶ Between-subject design reduces contrast and demand effects

relative to prior within-subject studies
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Contribution (cont.)

▶ Competition between sustainability labels (Onozaka and McFadden,
2011; Akaichi et al., 2020; Brécard, 2014, 2017; Heyes and Martin, 2018; Poret,
2019)

▶ Shows that organic and ethical-trade labels crowd out the marginal
value of the carbon-neutral claim
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Outline

▶ Survey & Choice Experiment Design

▶ Empirical Approach

▶ Results:

▶ The Effect of Transparency on Consumer WTP

▶ The Role of Competing labels

▶ Conclusion
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Survey

▶ Pre-registered DCE1 survey
targeting tea consumers in the UK
(representative sample)

▶ 80 teabags
(or 200-gram box of tea)

▶ Pilot: 157 participants

▶ Main Survey: 1,339 participants2

Sample Covariate balance Figure 1: Tea product

1Ozdemir Oluk, Begum. 2024. "Consumer Preferences for Transparent
Carbon-Neutral Labels: A Choice Experiment." AEA RCT Registry. August 02.
https://doi.org/10.1257/rct.12520-2.0

2Analyzed sample: 1,321 participants (protest responses excluded (1%))
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Experimental Design

Control Group Treatment Group 1 Treatment Group 2
Label explanation Yes Yes Yes

Carbon-neutral label

CO2 offset share No information %95 %50
CO2 reduction share No information %5 %50
No. of participants 448 447 444

CN label explanation-sample 1 CN label explanation-sample 2 CN label explanation-sample 3
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Choice Experiment Design

Attribute Levels
Carbon-neutral label Yes / No
Organic label Yes / No
Ethical trade label Yes / No
Price (£) 0.90, 1.90, 2.90, 3.90, 4.90, 5.90, 6.90

Table 1: Choice attributes and attribute levels used in the DCE
▶ 16 choice cards with two blocks

▶ Two tea product alternatives and ‘none of the two’ alternative

Main choice design Pre-test choice design Survey Hypothetical bias mitigation
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Choice Experiment Design (cont.)

Figure 2: Example choice card shown to control group, block 2
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Choice Experiment Design (cont.)

Figure 3: Choice cards shown to the control group, block 1
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Empirical Approach

▶ Random Utility Model (RUM) Lancaster (1966); McFadden (1973):
individuals choose the alternative that maximizes utility

▶ Utility depends on price, product attributes, and unobserved factors:

Uinj = αipinj + β⊤
i Xinj + sin + εinj

▶ Standard preference-space approach: MWTP is recovered as the
ratio of coefficients, −βi/αi

▶ Issue: when both coefficients are random, this ratio may generate
unstable MWTP distributions Hensher et al. (2005); Daly et al.
(2012)
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Empirical Approach (cont.)

▶ Mixed Logit WTP-space specification (Train and Weeks, 2005):

Uinj = −αi(pinj − w⊤
i Xinj) + sin + εinj

αi > 0: utility scale, wi : MWTP vector, sin: status quo utility

▶ Experimental group comparisons: Pairwise differences in MWTP
across experimental groups tested using the approach by Poe et al.
(2005).

▶ Multiple hypothesis testing: P-values adjusted using the
Holm-Bonferroni method (Holm, 1979) to account for multiple
comparisons.
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Results

Control Group
0.55***
(0.08)

Treatment Group 1
0.52***
(0.10)

Treatment Group 2
0.32***
(0.09)

Table 2: MWTP estimates (£)
Holm-corrected p-values: * p < 0.10, ** p < 0.05, *** p < 0.01

Comparison Poe-test
Control vs. Treatment 1 0.40 (p = 0.80)
Control vs. Treatment 2 0.03 (p = 0.15)
Treatment 1 vs. Treatment 2 0.06 (p = 0.25)

Table 3: Holm-adjusted results for pairwise comparisons
Choice output Choices
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Robustness Tests

▶ Choice models
▶ Preference space estimations (multinomial logit model, mixed

logit model)

▶ Relaxing or increasing sample restrictions (e.g., including
protest responses, excluding speeders or those who fail
attention/manipulation checks)

▶ WTP space estimations (multinomial logit model, mixed logit
model, increased number of Halton draws, model with error
components)

▶ Contingent valuation method CVM
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Mechanisms

▶ 51% misunderstand offsetting; no evidence of different WTP across
experimental groups Understanding of offsetting

▶ 95/5 label: highest confusion (34.07%) Trust & Confusion

▶ Tested mechanisms: trust, confusion, offset concerns, climate worry,
guilt, social approval, beliefs about polluters pays principle, and
resource constraints

▶ Holm-adjusted Wald tests: no significant pairwise differences

Statements Mechanisms
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Heterogeneity

▶ Some patterns emerge in MWTP for the carbon-neutral label:

▶ High income (household income ≥ £50,000 after taxes):
associated with higher MWTP in the control (£0.72) and
Treatment 2 (£1.24)

▶ High education (Bachelor’s degree or above): associated with
higher MWTP in the control (£0.63) and Treatment 1 (£0.76)

▶ Age: significant only in Treatment 1, but economically small:
about £0.02 lower MWTP per additional year

▶ However, these subgroup differences are not statistically different
across experimental groups after Holm-Bonferroni adjustment

Socioeconomic heterogeneity
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Competing Labels

Competing labels
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Conclusion

▶ No evidence that transparency increases WTP

▶ No evidence of preference for reductions over offsets

▶ Disclosure may need to be complemented by regulation
Policy implications
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The End

Thank you for your attention!
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Appendix

Block Choice card Price Alt1 CN Alt1 Org Alt1 ET Alt1 Price Alt2 CN Alt2 Org Alt2 ET Alt2

1 1 4.9 No Yes Yes 1.9 Yes No Yes
1 2 1.9 Yes No Yes 6.9 No Yes Yes
1 3 2.9 No Yes No 0.9 No No No
1 4 6.9 No Yes Yes 3.9 No No No
1 5 0.9 No No Yes 4.9 Yes No No
1 6 0.9 Yes Yes No 3.9 No Yes Yes
1 7 5.9 No No No 6.9 Yes No Yes
1 8 4.9 Yes No Yes 0.9 No Yes No
2 1 2.9 Yes Yes Yes 1.9 No No Yes
2 2 5.9 Yes Yes No 2.9 No No Yes
2 3 3.9 No No No 6.9 No No Yes
2 4 1.9 No Yes Yes 6.9 Yes Yes No
2 5 2.9 No No Yes 5.9 Yes No No
2 6 6.9 Yes No Yes 3.9 No Yes No
2 7 3.9 No Yes Yes 0.9 Yes No No
2 8 0.9 No No No 2.9 Yes Yes No

Choice Design - pilot

Back
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Appendix

Block Choice card Price Alt1 CN Alt1 Org Alt1 ET Alt1 Price Alt2 CN Alt2 Org Alt2 ET Alt2

1 1 Yes No Yes 4.9 Yes Yes No 0.9
1 2 No Yes No 4.9 Yes No No 4.9
1 3 Yes Yes No 5.9 Yes No Yes 2.9
1 4 Yes No No 3.9 No Yes Yes 4.9
1 5 No Yes No 3.9 Yes No Yes 6.9
1 6 No No Yes 6.9 No Yes No 2.9
1 7 No Yes No 0.9 Yes No Yes 1.9
1 8 Yes Yes No 2.9 No Yes Yes 3.9
2 1 Yes No Yes 5.9 Yes Yes No 5.9
2 2 No Yes Yes 2.9 Yes No Yes 4.9
2 3 No Yes No 1.9 Yes No Yes 5.9
2 4 Yes No No 0.9 No Yes Yes 3.9
2 5 No Yes Yes 4.9 Yes Yes No 2.9
2 6 No Yes No 6.9 Yes No No 1.9
2 7 Yes No No 6.9 No Yes No 0.9
2 8 No Yes No 1.9 No No Yes 2.9

Choice Design - main survey

Back
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Appendix

▶ What is your year of birth?
▶ What is your gender?

▶ Male.
▶ Female.
▶ Non-binary.
▶ I prefer not to say.

▶ What is the highest level of education you have completed?
▶ Primary school
▶ Secondary school: High school or equivalent
▶ Post-secondary vocational training (2 and more years)
▶ Post-secondary vocational training (up to 1 year)
▶ Post-secondary academic below-degree level qualification (2 and more years)
▶ Post-secondary academic below-degree level qualification (up to 1 year)
▶ Bachelors or equivalent first degree qualification (e.g., BA, BSc, BEng)
▶ Masters or equivalent higher degree level qualification (e.g., MA, MSc, MBA)
▶ PhD or equivalent doctoral level qualification (e.g., PhD)
▶ None of above
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How frequently do you purchase tea?
▶ Once a week
▶ Once every two weeks
▶ Once a month
▶ Several times a year
▶ Once a year
▶ Never

How frequently do you drink tea?
▶ Daily
▶ Once a week
▶ Once every two weeks
▶ Once a month
▶ Several times a year
▶ Never
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▶ Cheap talk: We would like to inform you that people are likely to
overstate their willingness to pay for a product in a survey and would not
pay the stated amount in real life. Please consider how you would feel
spending your money on such products in a real-life situation, and answer
accordingly.

▶ Oath Script: I understand the importance of providing truthful answers as
if I was making a decision in a real-life setting and promise to provide
honest and accurate responses to the questions that follow.

▶ Budget Reminder: Please also consider your budget limitations.
Depending on the amount you choose to spend on tea, you will have less
money available for other products.
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Control group:
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Treatment group 1:
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Treatment group 2:
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How certain are you about your choices? Please use the slider below to indicate
your level of certainty.

Very uncertain (0) ——slider——(10) Very certain
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Could you please indicate the main reason why you always chose the “neither
tea A nor tea B” option? (This question will only be shown to the participants
who always chose the “none of the two” option. [P] indicates the responses
that will be categorized as protests.)

▶ The products were too expensive.
▶ I oppose one or more of the labels. [P]
▶ Insufficient information was provided about the labels or the products. [P]
▶ I prefer to spend money on other social and environmental responsibility

projects.
▶ I disagree with the way the choice question was asked. [P]
▶ Other reason, please specify: ...
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▶ What is the maximum amount you would be willing to pay for the
carbon-neutral label (shown on the previous choice cards) in addition to
the cost of the tea product?
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▶ Can you shortly describe how you made your choices?
... (Open-ended)

▶ Which tea characteristics did you not consider when making your
choices? You can choose one, more than one, or none of the
characteristics.
▶ Carbon neutral label
▶ Organic label
▶ Ethical trade label
▶ Price
▶ None of above (I considered all tea characteristics).

▶ What was your main reason for not considering this tea
characteristic/these tea characteristics? (This question will only be shown
to those who have not chosen the “None of above” option in the previous
question.)
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▶ Which of the following can be considered carbon offsetting?

▶ Compensating emissions by investing in activities outside of
the company, such as tree planting projects.

▶ Reducing emissions within the company, such as through
investments in cleaner production processes.

▶ I do not remember.
▶ How many different tea product labels appear on the choice cards?

▶ 1 label
▶ 2 label
▶ 3 labels
▶ I do not remember.

▶ In this survey, did carbon-neutral label include any percentages (%) of
carbon offsetting and carbon reduction?
▶ Yes.
▶ No.
▶ I do not remember.

Back

Begüm Özdemir Oluk Transparency of Carbon-Neutral Labels April 14, 2026 27 / 27



Appendix

Statement Strongly
Disagree

Mostly
Disagree

Slightly
Disagree Neutral Slightly

Agree
Mostly
Agree

Strongly
Agree

I worry about climate change.

Limited financial resources prevent me
from buying climate-friendly products
instead of the conventional ones.

Lack of time prevents me from buy-
ing climate-friendly products instead of
conventional ones.

My positive emotions increase when I
choose climate-friendly products over
conventional ones.

I feel guilty when I buy conventional
products instead of climate-friendly
ones.

Most people who are important to
me approve of my choice of climate-
friendly products over the conventional
ones.

Producers, not consumers, are respon-
sible for covering climate change miti-
gation costs.
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Remember that carbon offsetting involves compensating emissions by investing
in projects outside of the company, such as tree planting projects, while carbon
reductions occur within the company, such as investments in cleaner production
processes. Emission offsetting, reduction, or a combination of both ensures
that the entire lifecycle of a product is carbon-neutral.
Please indicate to which degree you agree or disagree with the following
statements.

Statement Strongly
Disagree

Mostly
Disagree

Slightly
Disagree Neutral Slightly

Agree
Mostly
Agree

Strongly
Agree

I trust carbon neutral labels.

I am confused about carbon-neutral la-
bels.

I am concerned about carbon offset-
ting.
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▶ Demand side market forces fail to sort label quality.
▶ Firms would need to demonstrate direct emission reductions

before relying on offsetting
▶ Reduction requirement thresholds could be set according to

sector-level abatement feasibility
▶ Offset quality can be verified through mandatory standardized

auditing
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