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Tier count in traffic-light eco-labels

March 31, 2026

Abstract

We study whether the number of tiers in a traffic-light eco-label affects consumer
welfare. We develop a model in which consumers observe price, quality, and the
label tier, but infer a product’s environmental quality (“greenness”) imperfectly. In
that setting, adding a tier can improve the information content of the label while
still lowering welfare near newly created cutoffs. We then use a discrete choice
experiment on trash bags with two-tier and three-tier traffic-light labels to test
the behavioral ingredients of the model. Estimated treatment effects in the choice
experiment show that adding a middle tier makes respondents more likely to choose
the highest label tier, increases price sensitivity, and reduces the use of price as a cue
for greenness. We interpret these results as evidence that tier count changes both
the choice response to the highest label tier and price-based inference. A structural
interpretation also yields a positive estimate of the price-proxy parameter, and the
three-tier choice data imply a positive but modest separation between the yellow
and green tiers under transparent normalizations.

Keywords: Eco-labels; traffic-light labels; consumer inference; environmental dis-
closure; consumer welfare
JEL Codes: D12; D83; L15; Q58

Data Availability Statement: The data and code underlying this study will be
deposited in a public repository upon acceptance of the manuscript. During the
review process, they are available from the authors upon request.
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1 Introduction

The number of tiers in a traffic-light label is a policy choice. It is often treated as if adding
tiers merely refines information, but that conclusion does not follow when consumers also
infer greenness from price and other product cues. This paper studies that design problem
as a question of environmental information policy: when does finer categorical disclosure
improve choices, and when can it backfire? Traffic-light style schemes are common in both
food and environmental settings, ranging from front-of-pack nutrition labels to energy
ratings. Real-world schemes also differ in the number and structure of tiers, and those
structures are revised over time. For example, EU energy labels were rescaled in 2021
from the old A+++ to D format back to a simpler A to G scale, and the revised EU tyre
label uses five classes rather than seven (Crosetto et al., 2016; Carlsson et al., 2022).

The starting point is simple. Consumers observe a product’s price, quality, and label
tier, but not its true greenness. They therefore form beliefs using both the formal label
and other observable cues. In such an environment, an additional tier can make the
label more precise while also creating sharper tier boundaries. If consumers overreact to
those tier boundaries, especially for products close to a newly introduced cutoff, the new
tier can worsen choices rather than improve them. The overall welfare effect is therefore
ambiguous (Allcott and Taubinsky, 2015; Lusk and Marette, 2012; Mason, 2011). The
paper’s central claim is that tier count is a welfare-relevant policy variable, not that finer
disclosure is generically harmful. More broadly, the mechanism rests on the idea that
consumers use observable signals such as price to infer otherwise hard-to-observe product
attributes (Roth and Diamantopoulos, 2009; Kirmani and Rao, 2000; Cagé and Rouzet,
2015).

A simple example illustrates the mechanism. Suppose two products are nearly identi-
cal in true greenness, with greenness scores of 0.18 and 0.22, and that the greener product
is slightly more expensive. A coarse two-tier scheme may place both products in the same
tier, so the consumer chooses the cheaper option. Under a three-tier scheme, however,
the new cutoff may be located at 0.20, implying that the product at 0.22 may jump into
a visibly higher tier while the one at 0.18 remains in the lower tier. Holding prices fixed,
if that extra label distinction is large enough to raise the perceived utility of the greener
product above that of the cheaper one, the consumer switches. Yet the true greenness
difference may still be too small to justify the price premium in realized utility terms. In
that case, finer disclosure lowers realized utility even though it raises perceived utility.

The paper makes two main contributions. First, it offers a theory in which adding a
tier can lower realized consumer welfare near a newly created cutoff. The mechanism is
not that finer labels become less informative on average, but that sharper tier boundaries
can move beliefs by more than they move true information. Second, it brings that mech-
anism to the data with a two-tier versus three-tier choice experiment on trash bags. The
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empirical analysis is designed to test the mechanism rather than to estimate welfare di-
rectly, and a structural interpretation recovers the price-proxy parameter and normalized
tier gaps under transparent normalizations.

That theory-to-empirics link is straightforward. If adding a middle tier makes the
highest tier more behaviorally salient, respondents should become more likely to choose
it. If the extra tier reduces reliance on informal market cues, price should matter less
as a signal of greenness and more through its direct role in choice. The experiment is
built to test exactly those margins: the choice response to the highest label tier, the role
of price in choice, and the use of price as a cue for greenness. The results support that
mechanism: adding a middle tier increases the choice response to the highest label tier
and reduces the use of price as a cue for greenness. This implies that label revisions
should be evaluated not only by how much information they add, but also by how they
reshape behavior at newly created tier boundaries.

This paper speaks most directly to the literature on how label design shapes consumer
response. The central issue is not only how consumers respond to labels, but whether tier
count is itself a meaningful policy variable in environmental label design. Existing work
shows that traffic-light and symbolic labels can affect choices in food and environmental
settings (Ellison et al., 2014; Drescher et al., 2014; Hallstein and Villas-Boas, 2013; Li
et al., 2018; Muller et al., 2019; Taillie et al., 2024). It also shows that effects depend on
format, salience, and complexity (Kortelainen et al., 2016; Crosetto et al., 2016; Carlsson
et al., 2022; Marette et al., 2019; Thøgersen et al., 2024), while proliferating eco-label
structures can create consumer confusion (Brécard, 2014). Related work on eco-label
gradation and multi-tier label design shows that the number and structure of tiers can
affect equilibrium outcomes (Li and van ’t Veld, 2015; Fischer and Lyon, 2019; Nadar and
Ertürk, 2021). In related empirical work, multi-tier quality labels also shape consumer
perceptions of product quality (Costanigro et al., 2019). What remains underdeveloped
is the design margin emphasized here: whether increasing the number of tiers can distort
choices near newly created cutoffs, with corresponding local welfare consequences.

The remainder of the paper proceeds as follows. Section 2 develops the theory, includ-
ing a brief strategic-firm extension. Section 3 describes the experimental design and its
implications for the empirical tests. Section 4 presents the results. Section 5 concludes.

2 Theory

2.1 Model Setup

This section develops a deliberately simple consumer-side model of traffic-light label de-
sign. The model is designed to isolate one question: when a regulator increases the
number of label tiers, does the added categorical detail improve choices, or can it distort

3



beliefs enough to reduce consumer welfare? The key ingredients are minimal. Products
differ in quality, price, and greenness. By quality we mean the product’s ordinary con-
sumption or performance quality, while greenness refers to the product’s environmental
quality. Consumers observe quality and price, but do not observe greenness directly. In-
stead, they observe the assigned label tier. The traffic-light label is therefore not a fourth
product attribute, but an observed signal derived from greenness through a regulator’s
tiering rule. Greenness is often difficult for consumers to assess directly, while a regulator
or certifier may be able to classify products using verified environmental information. The
label then serves as a simplified public signal of an otherwise hard-to-observe attribute.
Beliefs about greenness combine the formal label with cues derived from observed quality
and price. This setup is sufficient to show why tier count is a meaningful policy variable
and why more detailed labeling need not translate mechanically into better decisions.
Modeling quality and greenness separately is important for that purpose. Quality cap-
tures the product’s direct consumption value, whereas greenness is the environmental
attribute the label is meant to summarize. The possibility that consumers value both,
while observing only the first directly, is what creates the scope for eco-label design to
matter.

The model is intentionally local. Rather than solving a full market equilibrium, it
studies what happens when a coarse label partition is refined by the introduction of
a middle tier. This is best understood as an information-design problem embedded in
a vertically differentiated market, with attention restricted to products near the newly
created cutoff. That focus is enough to isolate the paper’s mechanism: adding an extra
tier can shift beliefs by more than it changes underlying information. It also yields
a simple sufficient-condition welfare result and the comparative statics that guide the
empirical analysis.

We model the impact of a newly created tier by studying a pair of products located on
opposite sides of the new cutoff. We denote products’ quality, price, and greenness by q, p,
and g, respectively. We refer to the pair of products by L and H, with gH > gL. Product
H is the greener product. Let ∆g = gH − gL > 0. Likewise, we write ∆q = qH − qL, and
∆p = pH − pL. We do not impose sign restrictions on ∆q or ∆p in the setup; those are
introduced only where needed for particular comparative statics.

Assume utility is additively separable and linear in quality, price, and greenness, so
that realized utility for consumer i from product j is

Uij = κiqj + γigj − pj, (1)

with κi > 0 and γi > 0. Then consumer i’s realized utility difference between buying H

and buying L is
∆i ≡ UiH − UiL = κi∆q + γi∆g − ∆p. (2)
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If ∆i > 0, the greener product H is the realized-utility maximizing choice for consumer i,
and vice versa. However, consumers do not observe ∆g directly. They infer it from the
label and from cues derived from observed quality and price.

We proceed by introducing two labeling schemes that differ in the number of tiers:
N versus N + 1. Let the coarser labeling scheme be an N -tier scheme in which both
products receive the same label. The corresponding perceived utility difference is

∆̂N
i = κi∆q + γi [λp∆p + λq∆q] − ∆p, (3)

where λp and λq capture the use of quality and price as proxies for greenness. This
reduced-form proxy channel follows the same basic idea as broader work in which con-
sumers infer hard-to-observe product attributes from other observable cues (Roth and
Diamantopoulos, 2009; Kirmani and Rao, 2000; Cagé and Rouzet, 2015). Now consider
a finer (N + 1)-tier scheme in which the new cutoff places H in a higher tier than L. The
corresponding perceived utility difference is

∆̂N+1
i = κi∆q + γi [∆µ + λp∆p + λq∆q] − ∆p. (4)

Compared with (3), ∆µ is the only new term. Let µN+1
k ≡ E[g | k] denote expected

greenness in label tier k under the finer partition. Let kL and kH denote the tiers assigned
to products L and H under the finer scheme, with kH higher than kL. Then ∆µ ≡
µN+1

kH
− µN+1

kL
> 0 is the increase in expected greenness implied by moving from the lower

to the higher tier. This is the only channel through which the extra tier affects beliefs in
the model. Consumers nevertheless continue to combine that formal tier signal with the
same price and quality cues under both schemes.

Let jN
i and jN+1

i denote the options chosen by consumer i under the N -tier and
(N + 1)-tier schemes, respectively. For either scheme s ∈ {N, N + 1}, define consumer
welfare as expected realized utility from the chosen option, W s = E

[
Uijs

i

]
. More tiering

can make the label more informative without improving the choices consumers make.
We therefore compare schemes using realized utility rather than informational precision
alone.

2.2 Welfare Comparison

The main concern arises near the newly created cutoff. When two products are close
in true greenness, a label-implied increase in expected greenness can trigger switching
toward the higher-tier product. In this local two-product setup, the only possible choice
change is from L to H: the finer scheme raises perceived greenness of H relative to L,
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but never the reverse. Let the set of switchers under the finer scheme be

S(∆µ) =
{
i : ∆̂N

i ≤ 0 < ∆̂N+1
i

}
. (5)

A mistake occurs when that switch lowers realized utility. The set of such consumers is

M(∆µ) = {i : i ∈ S(∆µ) and ∆i < 0} . (6)

These are consumers who choose L under the coarse scheme, switch to H under the finer
scheme, and are made worse off by doing so.

The proposition below states the total-welfare condition in words. Because prices
and qualities are fixed across the two schemes, welfare changes only for consumers in the
switcher set S(∆µ). The subset M(∆µ) consists of switchers who are made worse off
by the new tier. Total consumer welfare therefore falls when the consumers in S(∆µ)
are, on average, made worse off by switching, so that losses among members of M(∆µ)
outweigh any gains among the remaining switchers. More formally, consumers outside
S(∆µ) choose the same product under both schemes, so their realized utility is unchanged.
Consumers inside S(∆µ) switch from L to H, so their realized-utility change is exactly
∆i = UiH −UiL. The sign of W N+1 −W N is therefore pinned down by the average realized
gain among switchers, which proves the following proposition.

Proposition 1. If S(∆µ) is non-empty and E [∆i | i ∈ S(∆µ)] < 0, then W N+1 < W N .

The proposition is deliberately local. It does not claim that more tiers always reduce
welfare. It identifies a sufficient condition under which they do so: the new tier boundary
causes enough consumers near the cutoff to switch toward the higher-tier product even
though, on average, that switch does not justify the price premium.

2.3 Comparative Statics

The next result shows how the size of the mistake region identified in (6) varies with
the model parameters. Define the switch threshold for consumer i in terms of the label-
implied greenness gap. Setting ∆̂N+1

i = 0 in equation (4) and solving for ∆µ yields

∆µ∗
i = ∆p − κi∆q

γi

− λp∆p − λq∆q. (7)

Consumer i switches from L under the coarse scheme to H under the finer scheme when-
ever ∆µ > ∆µ∗

i .
Equation (7) has a simple interpretation. The term (∆p − κi∆q) /γi is the greenness

advantage that product H would need in order to justify its price-quality tradeoff in
realized utility terms. The proxy terms λp∆p and λq∆q reduce that threshold because
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they make consumers infer part of the greenness advantage of H from observed price and
quality even before the extra tier is introduced.

The sign assumptions in the next proposition are only those needed to make the
comparative statics directional. The case ∆p > 0 is the natural baseline in which the
higher-tier product is also more expensive, whether because greener production is costlier
or because the better tier supports a price premium; in that case, stronger price-based
proxy use raises the likelihood of switching. The additional assumption ∆q ≥ 0 picks out
the directional case in which consumption quality points the same way. Correspondingly,
the natural prior is that λp is positive, whereas the sign of λq is application specific and
not pinned down here. If instead ∆q < 0, the quality cue points away from H, so stronger
quality-based proxy use can dampen switching rather than reinforce it.

Proposition 2. Suppose ∆p > 0 and ∆q ≥ 0. Holding (∆p, ∆q) fixed, the measure of
the mistake region M(∆µ) weakly increases with ∆µ, weakly increases with λp and λq,
and weakly decreases with the true greenness gap ∆g.

Proof. By (7), consumer i switches under the finer scheme if and only if ∆µ > ∆µ∗
i .

Since
∆µ∗

i = ∆p − κi∆q

γi

− λp∆p − λq∆q, (8)

it follows immediately that ∆µ∗
i is weakly decreasing in λp when ∆p > 0 and weakly

decreasing in λq when ∆q ≥ 0. Hence larger λp or λq weakly enlarge the set of switchers.
A larger ∆µ also weakly enlarges the set of switchers directly.

The mistake region can be written as

M(∆µ) = {i : ∆µ > ∆µ∗
i and γi∆g < ∆p − κi∆q} , (9)

where the second inequality is equivalent to ∆i < 0 by (2). This representation shows
that larger ∆µ, λp, and λq weakly expand the mistake region through the switching
condition, while a larger true greenness gap ∆g weakly shrinks it through the realized-
utility condition. The realized-utility condition does not depend on ∆µ, λp, or λq, so
those parameters affect M(∆µ) only through the switching condition. This proves the
proposition.

The intuition is straightforward. A larger label-implied greenness gap makes the
higher tier more attractive, and stronger proxy use reinforces that effect when price and
quality both point toward H. By contrast, a larger true greenness gap makes switching
less likely to be a mistake, because the higher-tier product is then more likely to justify
its price-quality tradeoff in realized utility terms.

These results motivate the empirical analysis introduced below. The choice experi-
ment varies the number of tiers, so it can test whether introducing a middle tier changes
how respondents trade off the highest label tier, price, and quality in choice, and whether
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respondents use price as a cue for greenness. The empirical analysis therefore focuses on
reduced-form treatment contrasts in the theory’s main behavioral margins: price-based
inference, the relative appeal of the highest label tier, and the role of price in choice.

The model suggests where treatment effects are most likely to appear. Holding the
underlying product menu fixed, the behavioral effect of adding a tier should be stronger
when consumers place more weight on perceived greenness and when non-label cues such
as price are more informative about environmental quality. The same logic can in principle
extend to quality differences, but the model does not require price and quality to play
equally important roles in every application. These considerations motivate the empirical
focus on how the added tier changes response to the highest label tier, the role of price in
choice, and stated price-based inference. The choice experiment therefore speaks to the
mechanism, not to the welfare sign, which also depends on how firms and products are
positioned around the new cutoff.

2.4 Strategic-Firm Extension

The theory above holds quality and price fixed in order to isolate the consumer-side
consequences of changing the label structure. A natural extension allows firms to respond
strategically to the placement of label cutoffs. For the purposes of this paper, the key
question is not to solve a full pricing game, but to ask how such responses would shift the
primitives that drive Propositions 1 and 2. In the notation of the main model, endogenous
firm behavior matters only insofar as it changes the realized greenness gap ∆g, the price
gap ∆p, or the mass of products located close to the relevant cutoff (for conciseness, we
abstract from separate quality adjustment here).

This perspective immediately clarifies how strategic behavior can amplify or mitigate
the consumer-side mechanism. It amplifies the main result if firms target cutoffs without
much improving true greenness, because that compresses the distribution of products
around the threshold and makes small ∆g more common. It also amplifies the result
if qualifying for a better label allows firms to charge higher prices, because a larger ∆p

makes induced switching harder to justify in realized utility terms. By contrast, strategic
behavior mitigates the result if firms respond by making genuine greenness improvements,
since a larger ∆g shrinks the mistake region in Proposition 2. These comparative-static
implications do not require a separate equilibrium theorem; they follow directly from the
role of ∆g and ∆p in (2) and (7).

Existing evidence suggests that amplification is plausible. In agricultural markets,
firms respond strategically to sustainability disclosure and product grading, which sup-
ports the idea that label design can affect supply-side choices as well as consumer de-
mand (Villas-Boas et al., 2020). In adjacent labeling settings, threshold-based categories
also appear to generate discontinuous responses around rating boundaries (Sejas-Portillo
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et al., 2025). Those findings are consistent with cutoff targeting and therefore with an
amplification channel in the present framework. Theoretical work on eco-labeling also
points the same way. Amacher et al. (2004) show in a vertically differentiated duopoly
that eco-labeling affects firms’ environmental-quality choices and price competition, while
Fischer and Lyon (2014), Li and van ’t Veld (2015), and Fischer and Lyon (2019) show
that label design and multitier structures can change equilibrium incentives, albeit in
settings with strategic sponsors or competing labels. Those are not the institutional as-
sumptions used here, but they provide a standard reason to expect that endogenous firm
behavior may reinforce the consumer-side mechanism. At the same time, the same strate-
gic responses could mitigate the consumer-side downside if firms improve true greenness
enough to justify the higher tier. The paper therefore treats endogenous firm behavior
as a policy-relevant extension that likely shifts the magnitude of the welfare effect, but
not as a channel identified by the present experiment.

2.5 Structural Interpretation

The empirical analysis below remains primarily reduced form, but the experimental de-
sign also permits a limited structural interpretation. The survey included an item to
probe proxy inference. This item varied prices of two similar products while holding the
displayed label and product quality fixed. As such, it can be used to recover the price-
proxy parameter λp under an explicit normalization. The quality-proxy parameter λq is
not targeted by the design in the same way, so the structural recovery in Section 4 fo-
cuses on the price channel. That exercise will show whether the price-proxy mechanism in
Proposition 2 is quantitatively present in the data and how much separation the three-tier
design creates between the yellow and green tiers under a transparent normalization.

3 Experimental Design

The theory delivers a local mechanism: changing tier count can alter tier valuation,
the role of informal cues such as price, and therefore the quality of consumer choices
near newly created cutoffs. The choice experiment (CE) tests whether the underlying
behavioral margins move when the number of tiers changes. The empirical design is
therefore used to ask whether a finer label changes the response to the highest label tier
and the extent to which respondents rely on price as a cue for greenness.

The empirical setting is a stated-preference discrete choice experiment on trash bags
with “enviro-score” labels. The enviro-score is a stylized traffic-light eco-label that is
presented as summarizing a product’s overall environmental impact over its lifecycle,
including production, transport, use, and disposal. It is designed to mimic the visual logic
of real traffic-light labels while remaining generic enough for experimental control. Trash
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bags are used because they form a relatively stripped-down product category: unlike food
or other experience goods, they are less likely to trigger strong prior beliefs about taste,
health, or brand quality, and they offer few salient non-environmental attributes beyond
quality and price. That makes them useful for isolating how respondents interpret the
traffic-light signal itself rather than a bundle of pre-existing associations.

On each choice card, respondents were asked which roll of trash bags they would buy
from the offered alternatives, with the option to select the opt-out if they would pur-
chase none of them. Appendix Figure 2 shows an example choice card. The CE design
and reporting follow standard stated-preference practice in emphasizing transparent at-
tribute construction, an opt-out option, sample and implementation detail, and careful
interpretation of what the task can identify (Johnston et al., 2017).

A CE is useful for this purpose because it lets us vary tier count while holding the
product domain and the competing price-quality trade-offs fixed, making it possible to
isolate how respondents react to the informational structure of the label. Across treat-
ments, the CE varies three product attributes: label, quality, and price. Quality takes
two levels, regular and extra thick; in the CE, product quality is thus captured by bag
thickness. Price takes three levels, low, medium, and high. Price is respondent-specific
because each respondent first reported the price closest to what their household nor-
mally pays for a roll of trash bags, after which the experimental price levels were mapped
into respondent-specific dollar amounts. In particular, the reported reference price be-
comes the middle price level p2, while the low and high levels are set to p1 = 0.75p2 and
p3 = 1.5p2. The key treatment varies the number of label tiers. One group of respon-
dents saw a two-tier traffic-light label, while the other saw a three-tier version with an
intermediate yellow tier. In the theory, that added tier creates a new boundary between
adjacent label classes. In the CE, it provides the key variation for testing whether adding
a middle tier changes the choice response to the highest label tier and reliance on price
as a cue for greenness.

The CE contains 32 choice sets per treatment, split into four blocks of eight, with one
block assigned to each respondent. The selected design maximized D-efficiency subject
to the restriction that no alternative strictly dominated another. An opt-out option was
added uniformly as a fourth alternative on every card. In the analysis data, label and
quality attributes are therefore defined for the three active products and set to “none” for
the opt-out. Importantly, thickness is varied independently of the label, so the experiment
does not impose any fixed relationship between product quality and greenness. Price also
varies within the CE, but unlike quality, its joint distribution with label reflects the design
restriction that strictly dominating alternatives are excluded.

The survey also included a follow-up question designed to probe proxy inference. Re-
spondents were asked which of two otherwise similar products had higher greenness when
price differed. We code whether a respondent uses price as a proxy at all, and separately
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whether the more expensive product is explicitly judged greener. This question is impor-
tant because the theory’s proxy-use channel operates through beliefs rather than through
product choice alone. The survey contained four versions of this prompt, varying the dis-
played label color and bag thickness while keeping the paired products identical except
for price. The follow-up question was asked only after the CE choice tasks; Appendix
Figure 3 shows an example.1 Appendix Figure 4 summarizes the core survey flow used
in the analysis.

The CE provides reduced-form tests of the theory’s mechanism. The empirical analysis
focuses on three questions: (i) whether consumers use non-label cues, especially price, to
infer greenness, (ii) whether adding an intermediate tier makes respondents more likely to
choose the highest label tier, holding other attributes fixed, and (iii) whether adding an
intermediate tier changes the relative importance of the label and price in choice. These
questions map directly to the treatment contrasts in the data. We therefore estimate
choice-set fixed-effects models for product choice and use the follow-up question as a
direct test of price-based inference. The empirical objective is not to recover attribute-
level willingness to pay, but to estimate treatment contrasts in the behavioral margins
highlighted by the theory.

The CE was implemented in Qualtrics and fielded from July 25 to July 29, 2020
to U.S. respondents through Amazon Mechanical Turk. The study received IRB/ethics
approval.2 The study was fielded before the recent surge in generative-AI-assisted survey
responding, which likely reduces that particular data-quality concern. Using MTurk offers
a practical way to recruit a large online sample quickly and to randomize respondents
into otherwise identical survey instruments, but it also comes with standard limitations:
the sample is not population representative, and the purchase task is hypothetical rather
than incentive-compatible in a literal market sense. For the current paper, that trade-
off is acceptable because the empirical objective is to recover treatment contrasts in a
common decision environment rather than actual purchase commitments. Respondent
recruitment applied basic platform-level eligibility filters. The initial batches required
MTurk Masters status; later batches used a minimum 95% approval rate and at least
50 completed prior MTurk tasks. To prevent respondents from entering both treatment
arms, the two treatment surveys were never live at the same time, and subjects were
tagged afterwards to prevent re-entry.

Mean completion time in the cleaned sample is 290 seconds, or about 4.8 minutes,
and compensation was $0.50 upon completion; slightly above average for MTurk tasks

1The CE also included several basic response-quality checks. Before the main choice tasks, respondents
had to complete a control item that required them to identify the option with the highest enviro-score
before continuing. Choosing the opt-out option triggered a short follow-up asking why none of the
products would be chosen. In addition, the first choice card was repeated later in the sequence, which
allows us to construct a simple internal-consistency check.

2Approval was granted by the SBE Research Ethical Review Board at Vrije Universiteit Amsterdam,
reference number SBE7/16/2020jak500.
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Table 1: Respondent summary by
treatment

Statistic 2-tier 3-tier
Female (%) 45.3 39.6
Age 40+ (%) 33.8 42.2
Income 50k+ (%) 50.5 55.2
College+ (%) 74.9 64.3
Respondents 311 308

of comparable type and length. The raw survey files contain 638 respondents in total.
Cleaning is minimal: we retain respondents who reached at least 99% survey progress
and drop incomplete responses. This removes 19 respondents, 8 in the two-tier treatment
and 11 in the three-tier treatment. The cleaned sample contains 619 respondents: 311
in the two-tier treatment and 308 in the three-tier treatment. The resulting long-format
dataset contains 13,467 alternative-by-choice-set observations used in the main fixed-
effects specifications.

4 Results

Table 1 summarizes respondent characteristics by treatment. The two treatment groups
are broadly similar, as expected under random assignment, though the three-tier sample is
somewhat older and less educated than the two-tier sample. These differences are modest
and do not alter the basic impression of broadly comparable treatment groups. The basic
response-quality checks reported in footnote 2 also do not indicate major differential
concerns across treatments: the repeated-card inconsistency rate is essentially identical
in the two groups (25.1% versus 25.0%), and protest-type opt-out responses differ only
modestly between them (6.1% versus 2.9%).

In the remainder of this section, we first use choice-set fixed-effects models on the
active product alternatives to recover how the three-tier treatment changes trade-offs
among label, price, and bag thickness within a choice set. Next we use the follow-up
question to recover the price-proxy channel more directly. Finally, we provide a limited
structural interpretation that estimates the price-proxy parameter and links the reduced-
form evidence back to the theory.

4.1 Treatment effects

For the product-choice analysis, each choice card yields a product-level outcome equal to
one if a given alternative is selected and zero otherwise. We estimate choice-set fixed-
effects models on the active product alternatives to recover how the three-tier treatment
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changes trade-offs among label, price, and bag thickness within a choice set. Our baseline
estimating equation is

Yijc = αic + β1 log(priceijc) + β2thickijc + β3yellowijc + β4greenijc

+ δ1
(
greenijc × three-tieri

)
+ δ2 (thickijc × three-tieri)

+ δ3
(
log(priceijc) × three-tieri

)
+ εijc,

(10)

where Yijc is an indicator that respondent i chooses product j on card c, αic is a
respondent-card fixed effect, and three-tieri indicates assignment to the three-tier treat-
ment. Equation (10) is estimated by OLS as a linear probability model with respondent-
card fixed effects and respondent-level clustered standard errors. The interaction terms
are causally identified by random assignment to the two-tier versus three-tier CE treat-
ment. Because αic absorbs all card-specific constants, only within-card attribute differ-
ences identify the coefficients. Accordingly, the main coefficients of interest are the inter-
action terms δ1, δ2, and δ3, which measure how the effects of the green label, thickness,
and price change in the three-tier CE relative to the two-tier CE. The baseline coef-
ficients β1 through β4 are still needed because they define the corresponding attribute
effects in the omitted two-tier treatment, but they are not the paper’s main focus. The
paper is primarily interested in treatment contrasts, not in the absolute level of attribute
responses within a single treatment.

The main choice specifications based on equation (10) are estimated on the active
product alternatives only, excluding the opt-out option. This exclusion drops 4,952 of
the 19,808 alternative-by-choice-set observations in the long data, or 25 percent. We do
so because the opt-out is not a product alternative with directly comparable label, price,
and thickness attributes, whereas the mechanism tests concern how respondents trade
off those attributes across the offered products. As discussed in footnote 3, the main
treatment patterns are nevertheless robust to simple checks that incorporate the opt-out
margin. Standard errors are clustered at the respondent level.

Table 2 reports three nested choice specifications. The first includes log price, an
indicator for extra thickness, and dummies for yellow and green labels. The second adds
interactions between the three-tier treatment and the green-label and extra-thick indica-
tors. The third also interacts log price with the three-tier treatment. The intermediate
specification is useful because it shows how the treatment contrast for the highest label
tier changes once treatment-specific label and quality effects are admitted, but before
also allowing price sensitivity to differ across treatments. The richest specification then
adds the price interaction to test whether part of the treatment contrast instead operates
through a change in the role of price in choice. The two main coefficients of interest
are therefore the interaction between the green label and the three-tier treatment and
the interaction between log price and the three-tier treatment. The CE also reveals how
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Table 2: Choice-set fixed-effects models
(1) (2) (3)

Baseline FE Treatment FE Treatment FE
+ price slope

Log price −0.034 −0.051** −0.002
(0.026) (0.026) (0.037)

High quality 0.001 0.022 0.004
(0.012) (0.017) (0.019)

Yellow label 0.129*** 0.159*** 0.173***
(0.019) (0.020) (0.020)

Green label 0.117*** 0.087*** 0.064***
(0.019) (0.022) (0.024)

Log price x 3-tier −0.103**
(0.051)

Green x 3-tier 0.091*** 0.143***
(0.033) (0.039)

High quality x 3-tier −0.029 0.005
(0.020) (0.025)

Respondent-card FE X X X
R2 0.091 0.093 0.094
Num.Obs. 13 467

* p <0.1, ** p <0.05, *** p <0.01

respondents treat the new yellow tier within the three-tier scheme. Both red and green
are observed under the two-tier and three-tier labels, while yellow appears only in the
three-tier treatment. The cleanest treatment-contrast coefficients therefore remain those
for attributes observed in both label structures, especially the interaction for the highest
label tier. Because the pooled specification uses red as the common omitted category, the
reported Green x 3-tier coefficient is best read as the change in the relative attractiveness
of the highest label tier under the three-tier treatment. The omitted attribute categories
are the red label and regular thickness, so the label coefficients are relative to red and
the quality coefficient is relative to regular bags.

Model 1 shows that both yellow and green raise choice probabilities relative to red,
with the estimated yellow coefficient slightly larger than the green coefficient. By contrast,
the coefficient on high quality is small and statistically insignificant, suggesting that
thickness does not play a large role in choice even before treatment interactions are added.
The level effect of price is also small, suggesting that in the two-tier CE respondents do
not respond strongly to price on average. In model 2, the coefficient on Green x 3-tier
is 0.091 and statistically significant, while the interaction between high quality and the
three-tier treatment is small and statistically insignificant. Thus, moving from two to
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three tiers primarily changes the response to the highest label tier, not the response to
thickness-based quality.

Once the price interaction is added in model 3, the coefficient on Green x 3-tier
rises to 0.143 and remains statistically significant. This pattern suggests that allowing
price sensitivity to vary across treatments strengthens rather than weakens the estimated
treatment contrast on the highest label tier. The added price interaction itself is -0.103
and statistically significant, while the baseline log price coefficient in model 3 is close to
zero. The negative interaction means that price has a more negative effect on choice in
the three-tier treatment than in the two-tier treatment, whereas the near-zero baseline
price effect implies little average price response in the two-tier CE. Taken together, these
estimates imply that the three-tier CE is associated both with a stronger response to
the highest label tier and with greater price sensitivity. That pattern is consistent with
the theory, which predicts that adding a middle tier can change both the response to
the highest label tier and the role of price in choice.3 In the notation of Section 2, the
table therefore speaks to both the formal-information margin, through the response to
the highest label tier, and indirectly to the price-inference margin associated with λp. The
follow-up question below speaks to that inference channel more directly. More broadly,
Table 2 lines up with the theory in a selective way: the model allows both price and
quality differences, ∆p and ∆q, to shape inference and switching, but in this CE the
empirical mechanism appears to run mainly through the label and price margins, while
the thickness-based quality margin remains comparatively muted.

4.2 Price-proxy channel

Table 2 provides revealed-choice evidence that the added middle tier changes how re-
spondents trade off label and price in the CE. In the theory, that trade-off reflects not
only the direct role of ∆p in utility, but also the extent to which consumers use price
itself as a cue for greenness. To dig deeper into that mechanism, we next turn to a
follow-up survey question that isolates this narrower inference margin more directly. Its
value is complementary to Table 2: instead of asking what respondents chose under joint
price-quality-label trade-offs, it asks more directly whether price is being used as a cue
for greenness. That mechanism focus is also related to evidence that eco-label effects can
interact with price cues in field settings (Feuß et al., 2022).

3The exclusion of the opt-out from the main mechanism regressions does not appear to drive these
results. At the choice-card level, the share selecting any active product rather than the opt-out is nearly
identical across treatments: 83.2 percent in the two-tier CE and 83.4 percent in the three-tier CE. In
a simple robustness regression, the treatment effect on choosing an active product is close to zero and
statistically insignificant. Moreover, in a pooled alternative-level specification that includes the opt-
out alternative as a zero-attribute baseline, the key interaction patterns remain: the Green x 3-tier
coefficient stays positive and statistically significant, and the log price x 3-tier coefficient stays negative
and statistically significant, while the thickness interaction remains insignificant.
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Table 3: Proxy-inference outcomes by treatment

Uses price proxy Expensive seen greener
3-tier minus 2-tier −0.150*** −0.045

(0.038) (0.033)
Shares
2-tier (%) 42.8 23.5
3-tier (%) 27.8 19.0

Standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01.

One version of the follow-up question (see Appendix Figure 3) asked: “Which of the
following two options do you expect to have the highest environmental quality?” As noted
in Section 3, the four variants kept that basic task fixed while varying the visual context
and, in some versions, the wording. Empirically, we do not find strong evidence that the
treatment contrast differs systematically across the four variants. The item is informative
about mechanism: respondents who judge one product to be greener when only price
differs are using price as a cue for environmental quality. We therefore estimate simple
respondent-level linear-probability models in which the only regressor is an indicator
for assignment to the three-tier treatment. The outcome is either an indicator that the
respondent used price as any proxy for greenness, or an indicator that the more expensive
product was explicitly judged greener. We code “uses price proxy” as one whenever the
respondent judged either the cheaper or the more expensive product to be greener, and
zero when the two products were judged equally green. Because treatment is randomly
assigned, these comparisons are simple treatment contrasts.

Cheaper looks greener
8.8%

Equal greenness
72.2%

More expensive looks greener
19.0%

Cheaper looks greener
19.3%

Equal greenness
57.2%

More expensive looks greener
23.5%

3−tier

2−tier

0% 25% 50% 75% 100%
Share of respondents

Figure 1: Perceived greenness when only price differs, by treatment.

Table 3 reports the treatment contrasts, while Figure 1 shows the full response dis-
tribution. Respondents in the three-tier treatment are materially less likely to use price
as a proxy for greenness (note that in Figure 1, the purple and green blocks combined
represent the share that is coded as using price as a proxy). The main result is the treat-
ment contrast: the share using price as any proxy falls by 15 percentage points, from 42.8
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percent in the two-tier treatment to 27.8 percent in the three-tier treatment. Figure 1
shows that this shift reflects declines in both types of price-based inference, with fewer
respondents judging either the cheaper or the more expensive product to be greener, and
a corresponding increase in the equal-greenness response. The share explicitly judging
the more expensive product greener also falls, although by a smaller and statistically in-
significant amount. These treatment differences indicate that finer categorical disclosure
changes how respondents combine formal label information with other observed cues.

Taken together, Table 2 and Table 3 support the paper’s mechanism story. The choice
models show that adding a middle tier changes actual product choice by raising response
to the highest label tier and changing the role of price, while the follow-up question shows
directly that respondents rely less on price to infer greenness when the label is more
informative. The evidence is therefore consistent with the theory’s behavioral channels.

4.3 Structural interpretation

The follow-up question also allows a limited structural interpretation of the price-proxy
channel. The reduced-form estimates above do not by themselves recover the proxy
parameters, because in the main choice data the direct role of price in utility and the role
of price as a cue for greenness move together. The follow-up question, however, varies
only prices while holding the displayed label and bag thickness fixed, which makes it the
natural place to recover the price-proxy parameter λp. To keep the notation close to
Section 2, let the latent perceived greenness difference between the more expensive and
cheaper product in that item be

∆ĝi = λp∆pi + νi, (11)

where ∆pi is the respondent-specific displayed price gap and νi is a logistic disturbance. If
respondents answer “cheaper greener,” “equal,” or “more expensive greener” according to
thresholds on ∆ĝi, then an ordered logit identifies λp up to the usual scale normalization
on νi. This is just the price-proxy component of perceived greenness from (3) and (4),
isolated in the follow-up question where the displayed label and thickness are held fixed.
It is therefore a structural measurement equation rather than another reduced-form choice
regression.

Table 4 reports the corresponding estimates. Under the ordered-logit scale normal-
ization, the pooled estimate of λp is about 0.27, implying that larger displayed price gaps
make respondents more likely to infer that the more expensive product is greener. This
pooled estimate is the preferred summary because the treatment-specific slopes are simi-
lar in magnitude, while the interaction in a pooled specification is small and imprecisely
estimated, so Table 4 reports only the pooled slope. This result fits the reduced-form
evidence above: the treatment contrast in Table 3 appears to operate more through the

17



Table 4: Structural estimates
Estimate

Price-proxy parameter (Eq. 9)
λp (pooled) 0.270**

(0.128)
Normalized category values (Eq. 8, 3-tier only)
µY 0.713
µG 0.824
∆µY R = µY − µR 0.713
∆µGY = µG − µY 0.111

Standard errors in parentheses for λp estimates. * p<0.1, **
p<0.05, *** p<0.01. Normalized category values impose µR = 0
and γ = 1.

overall propensity to use price as a cue for greenness than through the marginal response
to a larger price gap. The positive estimate of λp therefore links directly back to Propo-
sition 2 by showing that the price- proxy channel needed for a larger mistake region is
present in the data.

If one additionally imposes the normalizations µR = 0 and γi = 1 for all i, which
match the red omitted category in the choice regressions and fix the greenness scale, then
the label coefficients from a separate three-tier conditional-logit version of equation (10)
can be read as normalized tier values. Those tier-value estimates do not come from
equation (11); they come from the choice-card data under the three-tier treatment alone.
Using the notation introduced in Section 2, the estimates imply µY = 0.71 and µG = 0.82.
Under that normalization, the implied yellow-red gap, ∆µY R = µY − µR = 0.71, and the
green-yellow gap, ∆µGY = µG − µY = 0.11. This suggests that the three-tier scheme
creates a positive but modest separation between the yellow and green tiers under the
maintained normalization.

The structural exercise suggests that the mechanism in Section 2 is quantitatively
relevant in this CE: respondents do use price as a cue for greenness, and the three-tier
scheme creates a positive but modest separation between the yellow and green tiers. At
the same time, these estimates are best read as evidence on the behavioral channels
through which tier count affects choice, rather than as a direct estimate of the welfare
effect in the experiment.

5 Conclusion

This paper studies how tier count affects the performance of traffic-light environmental
labels. The theory shows that adding a tier can sharpen formal information while also
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creating a new tier boundary that changes how consumers interpret the label. As a
result, moving from fewer to more tiers need not improve choices. Whether it does so
depends not only on the precision of the label, but also on how consumers combine label
information with other observed cues.

The choice experiment and follow-up question provide reduced-form evidence on those
behavioral margins. In the three-tier treatment, respondents are more likely to choose the
highest label tier, become more price sensitive in choice, and are less likely to use price as
a cue for greenness. Taken together, these results support the paper’s mechanism: chang-
ing tier count changes both the choice response to the highest label tier and price-based
inference. More tiers are not automatically better: adding a tier can increase mistakes
near newly created cutoffs even when it makes the label more informative. The broader
implication is that tier count is itself a meaningful policy variable in environmental la-
bel design. For regulators, the practical implication is that revisions to label structure
should be pilot-tested and evaluated with particular attention to newly introduced tier
boundaries rather than treated as automatically welfare-improving refinements.

The structural interpretation sharpens that conclusion. The follow-up question iden-
tifies a positive price-proxy parameter, and the three-tier choice data imply a positive but
modest separation between the yellow and green tiers under transparent normalizations.
Those estimates do not deliver a welfare sign for the experiment, but they show that the
proxy channel in the theory is not just qualitatively present: it is quantitatively relevant
in this setting.

Appendix

This appendix reproduces selected survey materials used in the analysis.

Figure 2: Example choice card.
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Figure 3: Example follow-up question.

Introduction

Demographics

Price reference

Instructions

Practice item

Choice cards

Follow-up question

Figure 4: Core survey flow used in the analysis.
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