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ABSTRACT
This study investigates the impact of a multi-level eco-score on willingness to pay for sustainable mobile phones. Using adaptive 
choice-based conjoint analysis and market simulation, the study evaluates the effectiveness of a traffic light-colored multi-level 
eco-score in a realistic market scenario. Results reveal that higher eco-score levels significantly enhance consumer preferences and 
willingness to pay for sustainable mobile phones, with top-tier eco-scores (“A” and “B”) being notably preferred. The study high-
lights that improvements in eco-score levels lead to a stronger increase in consumer preference shares compared to other product 
attributes. Additionally, consumers exhibit a progressively higher willingness to pay for mobile phones with superior eco-score lev-
els, indicating potential financial benefits for manufacturers investing in higher environmental performance. This study makes an 
important contribution by addressing the under-researched area of multi-level eco-labelling in consumer electronics and demon-
strating the practical relevance of multi-level labels in influencing market dynamics and driving sustainable consumer behavior.

1   |   Introduction

The production and consumption of goods and services can 
have significant negative socio-ecological impacts (European 
Environment Agency 2023). While consumers are increasingly 
considering these effects in their purchasing decisions (Bangsa 
and Schlegelmilch 2020), research indicates that they still strug-
gle to make well-informed, sustainable choices (Thøgersen 2021). 
To address this challenge, sustainability labeling schemes, such 
as ecolabels, are seen as key tools for promoting more sustainable 
consumer behavior (Majer et al. 2022). However, many existing 
sustainability labels face criticism for their complex, similar, or 

ambiguous content (Torma and Thøgersen 2021). Single-issue, 
stand-alone labels often fail to reflect the full range of a prod-
uct's sustainability attributes (Lanaras-Mamounis et al. 2022), 
and the impact of many sustainability attributes on consumer 
behavior remains under-researched (Marcon et al. 2022). In re-
sponse to these challenges, multi-level eco-labeling approaches 
have gained traction. These approaches aim to consolidate 
multiple sustainability dimensions into a single, comprehen-
sive label (Torma and Thøgersen 2021, 2024). By reducing the 
number of labels and providing a more holistic view, multi-level 
eco-labeling aims to help consumers make more informed and 
sustainable choices (Dendler 2014; Torma and Thøgersen 2021).
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Today, both practitioners and researchers are actively working 
on developing multi-level ecolabels (Weinrich and Spiller 2016). 
Notable examples include the eco-score, Eco Impact, and 
Planet Score for food products (Ikonen et  al.  2020; De Bauw, 
Matthys, et  al.  2021; De Bauw, De La Revilla, et  al.  2022; 
Jürkenbeck  2023; Kolber and Meixner  2023). In particular, a 
graded, traffic light-colored eco-score has been shown to posi-
tively influence consumer food preferences (De Bauw, Matthys, 
et al. 2021; De Bauw, De La Revilla, et al. 2022; Marette 2021; 
Weber  2021) and to be more effective than traditional label-
ing approaches (Thøgersen et  al.  2024). While recent studies 
suggest that higher levels of environmental sustainability in-
crease consumers' willingness to pay (WTP) for sustainable 
food products and sports fashion (e.g., Jürkenbeck 2023; Kolber 
and Meixner 2023; Spindler et al. 2023), research on consumers' 
WTP for multi-level eco-labels within the consumer electron-
ics sector is limited. For example, a literature review by Bangsa 
and Schlegelmilch (2020) indicates that the product category of 
electrical appliances represents only a small portion (7.5%) of 
all studies on sustainable consumption. Given the strong nega-
tive sustainability impact of product categories such as mobile 
phones (e.g., Sanfelix et al. 2020; Ercan et al. 2016; Suckling and 
Lee 2015), research on how to promote more sustainable pro-
duction and consumption practices within the consumer elec-
tronics sector is needed. Additionally, consumer responses to 
an eco-score for consumer electronics may differ from sectors 
such as food or fashion products, as consumer electronics such 
as mobile phones carry far higher price tags and may involve 
more complex attribute trade-offs.

Existing studies investigating multi-level label approaches for 
consumer electronics have mostly focused on consumers' WTP 
for specific environmental attributes such as circularity for 
mobile phones and vacuum cleaners (Hunka et al. 2021; Boyer 
et  al.  2021), energy efficiency classes for washing machines 
(Sammer and Wüstenhagen 2006) and televisions (Heinzle and 
Wüstenhagen  2012), durability levels for washing machines 
(Jacobs and Hörisch 2021), and a repairability index for smart-
phones (Reischl 2021). Using an eco-rating, a recent study has 
explored consumers' WTP for eco-friendly mobile phone plan 
bundles that included both service and handset (Mazurek and 
Prey  2025). Additionally, a prior study identified consumers' 
utility for an eco-score as well as consumer segments for mobile 
phones with an eco-score (Jacobs et al. 2025). However, whether 
and how strongly a multi-level eco-score influences consumers' 
WTP and share of preference (SOP) for smartphone hardware 
with varying levels of environmental sustainability represents a 
critical research gap.

Against this backdrop, this study investigates the impact of 
a holistic, hypothetical, multi-level eco-score on consumers' 
SOP and WTP for sustainable mobile phones. By utilizing 
adaptive choice-based conjoint analysis (ACBC) data that has 
been conducted for a prior study (Jacobs et al. 2025), we em-
ploy market simulations and analyze how varying eco-score 
levels influence consumers' SOP and WTP for sustainable mo-
bile phones in different market scenarios. The research ques-
tions are as follows:

1.	 How does a hypothetical eco-score drive the SOP for sus-
tainable mobile phones in different market scenarios, 

and does this influence vary depending on the eco-score 
level?

2.	 How much are consumers willing to pay more for mobile 
phones with successively higher eco-score levels?

The article is structured as follows: Section 2 provides an over-
view of the current research landscape on eco-labelling and 
outlines the study's theoretical framework. Section 3 details the 
research design and methods. Section  4 presents the results, 
while Section 5 discusses the implications of these results, the 
study's limitations, and avenues for future research. Finally, 
Section 6 concludes with the key results and their implications 
for businesses, marketers, and policymakers.

2   |   Literature Review

2.1   |   Multi-Level Sustainability Labelling

Scholars emphasize that consumer-friendly sustainability 
labeling schemes offer a promising solution to address the 
information asymmetry between producers and consumers, 
who often lack detailed knowledge about a product's sustain-
ability performance (e.g., Chang et  al.  2021; Nikolaou and 
Kazantzidis  2016). However, Fuso Nerini et  al.  (2019) argue 
that existing sustainability labelling schemes often focus on 
single aspects of sustainability. As a result, in practice, multi-
ple single-issue labels are frequently presented alongside each 
other, which can lead to information overload, consumer con-
fusion, and misunderstandings (e.g., Monier-Dilhan 2018). In 
response, research has begun exploring multi-level sustain-
ability labeling approaches that combine various environmen-
tal dimensions to facilitate more informed consumer choices. 
Torma and Thøgersen (2021) propose defining multi-level sus-
tainability labels as multi-dimensional, incorporating various 
sustainability standards and going beyond the categorical (yes 
or no) fulfilment of minimum sustainability criteria.

In the domain of sustainable food consumption, the effectiveness 
of multi-level eco-labeling schemes has gained traction. A notable 
example is the multi-level eco-score, which consolidates various 
ecological product criteria. Studies have demonstrated its effective-
ness in guiding consumers towards sustainable food choices and 
encouraging increased sustainable consumption (De Bauw, De 
La Revilla, et al. 2022; Marette 2021). Furthermore, Weber (2021) 
found that a simple eco-ranking system helps mitigate informa-
tion overload. Research by Jürkenbeck  (2023) and Kolber and 
Meixner (2023) indicates that higher levels of a color-coded eco-
score not only boost consumer preference for sustainable food 
products but also increase consumers' WTP. These effects are con-
sistent regardless of consumers' prior knowledge of eco-scores or 
ecolabels. While many studies suggest that consumers and other 
stakeholders in the food sector appear to be ready for a holistic 
sustainability label and perceive it as a desirable tool (Futtrup 
et al. 2021), challenges such as a lack of data remain (Torma and 
Thøgersen 2024).

Research on multi-level labeling approaches in other sectors 
remains limited. For example, Spindler et al. (2023) explored 
how labels communicating various levels of environmental 
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and social sustainability affect consumer preferences and 
WTP for sports apparel. Their results indicate that higher lev-
els of ecological sustainability increase consumers' willing-
ness to purchase and pay more for sustainable sports clothing 
in Germany. In a prior study, Jacobs et  al.  (2025) examined 
consumer preferences for a hypothetical eco-score and iden-
tified four consumer segments based on these preferences 
for various attributes. Their findings show that a multi-level 
eco-score positively impacts purchase behavior and highlights 
untapped market potential in two segments with stronger 
preferences for an eco-score.

Overall, research on the effectiveness of multi-level sustainabil-
ity labeling schemes remains in its early stages and lacks a ro-
bust empirical foundation (Torma and Thøgersen 2021). While 
initial studies offer insights into how multi-level sustainability 
labels like the eco-score influence consumer choices, further re-
search is needed to assess consumers' WTP for multi-level labels 
in less-explored sectors, such as consumer electronics.

2.2   |   WTP for Sustainable Consumer Electronics

Multi-level eco-labels often utilize traffic light-colored scales 
ranging from green to red, with red indicating negative ratings. 
Research indicates that these graded labels are more effective 
than solely categorical positive or negative label approaches 
(Thøgersen et  al.  2024). For example, coding lower ratings 
with a red color can serve as a warning sign and significantly 
influence consumers' purchase decisions and WTP (e.g., Deliza 
et al. 2020). A well-known example of a graded eco-label with 
a long track record for its effectiveness is the mandatory EU 
energy label for household appliances. This label uses a traffic 
light-colored scale to indicate seven energy classes, from dark 
green (labeled “A”, most efficient) to red (labeled “G”, least 
efficient) for products such as washing machines and televi-
sions. According to a recent study on the annual sales of cold 
appliances for eight EU countries over the period of 11 years, 
the EU's energy labeling policies have positively impacted the 
market share of eco-friendly household appliances with high-
energy classes (Schleich et al. 2021). The study suggests that EU 
energy labeling increased the market share of energy-efficient 
appliances by around 15 to 38 percentage points between 2010 
and 2017. Additionally, over the last years, choice experiments 
have consistently revealed higher WTP for appliances with 
a high energy efficiency rating across various countries such 
as Switzerland, China, or India (Jain et al. 2021; Sammer and 
Wüstenhagen  2006; Zha et  al.  2020). However, Heinzle and 
Wüstenhagen  (2012) show for German consumers that the ef-
fectiveness of the energy label can decrease when it is adjusted 
or revised (e.g., introducing new categories beyond the highest-
level A). They conclude that, to reduce uncertainty and infor-
mation asymmetry between brands, marketers, and consumers, 
graded labels such as the EU energy label must present consum-
ers with a meaningful reduction of complexity.

Sustainability labels often result in consumers considering a 
smartphone at a higher price. For example, Grankvist et al. (2019) 
found that students in Sweden, Norway, and Germany are 
willing to pay a 12%–18% premium for sustainability certified 
smartphones with an environmental or social sustainability 

label. Similarly, a choice-based conjoint (CBC) study by Bask 
et al. (2013) found that some consumers are willing to pay a pre-
mium of 10% for a mobile phone with sustainability features. 
Additionally, a recent ACBC study by Mazurek and Pray (2025) 
with German consumers found that green-minded consumers 
would pay roughly €11 more per month for a phone plan that 
included an eco-friendly phone, i.e., with a higher eco rating. 
While the study indicates a modest but tangible WTP premium 
for more sustainable phone plans among environmentally con-
scious consumers, the adapted eco-rating used in the study only 
consisted of three levels (low rating (35/100), medium rating 
(60/100), and high rating (85/100)) which were pre-associated 
with a monthly price change within the study design (0€, 2€, 
and 4€ respectively).

Other studies examining consumers' WTP for consumer elec-
tronics with a multi-level product label cover specific aspects 
of environmental sustainability such as circularity, durability, 
and repairability. On the topic of circularity, research by Boyer 
et al. (2021) indicates that UK customers are consistently will-
ing to pay more for products with low or moderate levels of 
circularity. However, their results suggest that the WTP for cir-
cular products declines or disappears as the proportion of cir-
cularity increases. Regarding the durability of mobile phones, 
Wilhelm (2012) indicates the potential for durability labeling. In 
a study among U.S. college students, she found that a more du-
rable phone (5 + years) is twice as preferred as an identical phone 
with a designed life of 3–4 years and 16 times as preferred as 
an identical phone with a designed life of 1–2 years. However, 
only 12% of respondents indicated that they would be willing to 
pay more for a very durable phone. On the topic of repairability, 
Reischl (2021) has shown that a Repairability Index influences 
the purchase behavior of Portuguese consumers by positively 
affecting WTP and the perceived quality of mobile phones. 
However, the study found no effect of a Repairability Index on 
the overall purchase intention.

In sum, while some studies have found that consumers are 
willing to pay a premium for consumer electronics with higher 
levels of specific environmental attributes, other studies found 
no effect on consumers' purchase intention or suggest that con-
sumers' WTP can decrease as the performance of specific envi-
ronmental attributes increases. As a result, consumers' WTP for 
different levels of a multi-level eco-score integrating the overall 
environmental performance of mobile phones remains unclear.

3   |   Methods

Our research methodology consisted of two stages: an adaptive 
choice-based conjoint (ACBC) study (Section  3.1) and market 
simulations (Section 3.2).

3.1   |   ACBC

CBC methods provide a way to elicit stated consumer prefer-
ences for hypothetical product attributes and sustainability in-
formation that have not yet been introduced or tested (Hunka 
et  al.  2021). These methods can be used to estimate respon-
dents' SOP and WTP for sustainable product attributes (Boyer 
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et al. 2021; Hinnen et al. 2017). CBC experiments involve pre-
senting consumers with a series of choice tasks, asking them 
to make trade-offs between product profiles with varying at-
tribute levels. Choice data is collected by asking participants 
to choose a product profile within several consecutive choice 
tasks. Compared to standard CBC designs, adaptive designs 
have been shown to yield more accurate preference estimates 
by better accounting for preference heterogeneity (Huber and 
Zwerina  1996). Specifically, the two-stage decision-making 
process within ACBC experiments, including a build-your-
own section and screening tasks, accounts for heuristics 
consumers apply in complex choice tasks (Hauser, Ding, 
et al. 2009). Within ACBC, subsequent choice tasks are tailored 
and refined based on respondents' individual preferences. As 
a result, ACBC has been shown to deliver better predictive va-
lidity compared to standard CBC methods and provide more 
realistic purchase situations that keep respondents focused 
and engaged (Johnson and Orme 2007). Additionally, ACBC 
can counteract the tendency to overestimate WTP (Miller 
et al. 2011; Sichtmann et al. 2011) by including a “none” op-
tion within a calibration task section (Brand and Rausch 2021; 
Sablotny-Wackershauser et al. 2024). Detailed descriptions of 
the method can be found in Jervis et al. (2012) and Chapman 
et al. (2009).

In ACBC analysis, the utility of a specific product profile com-
bination comprises the sum of the marginal utilities (also called 
part-worths) for the respective attribute levels and an unex-
plained choice part (a random degree of stochastic error) for 
each respondent. Given the utility of all product profiles tested, 
the probability of choosing a specific product profile is estimated 
using a standard multinomial logit model for each respondent 
(Hauser, Eggers, et al. 2019). In addition to the average utilities, 
the individual marginal utilities for all attribute levels for each 
respondent are estimated using Hierarchical Bayes (HB) mod-
elling to improve the estimation and to account for variability 
within the observed data (Hauser, Eggers, et al. 2019).

3.1.1   |   Design

The hypothetical eco-score used in this study was designed 
as a multi-colored five-level label with a scale from “A” (dark 
green) to “E” (red), similar to designs that have been used in 
previous studies in the food sector (Jürkenbeck  2023; Kolber 
and Meixner 2023). We presented participants with the meaning 
of the eco-score, which was accessible throughout the experi-
ment. To design the ACBC study, we used Sawtooth Software's 
Lighthouse Studio software (version 9.14.0), a standard appli-
cation for conjoint analysis in marketing research. Along with 
the eco-score, we included mobile phone characteristics that 
were found to be important in previous studies, such as brand 
(Karjaluoto et  al.  2005; Kim et  al.  2020) and price (Potoglou 
et al. 2020; Boyer et al. 2021). Additionally, we screened mobile 
phone offers on popular German online marketplaces and con-
ducted a qualitative pretest using thinking-aloud protocols to 
generate market-specific attributes and levels. Table 1 shows the 
mobile phone attributes and levels used in the survey. The brand 
attribute comprised the two sustainable mobile phone brands 
and the 14 most popular conventional brands in Germany 
(Statista 2022).

We applied four interrelated and sequential survey phases within 
the ACBC study (Sawtooth Software 2014) and provided a brief 
overview of the ACBC design and its phases in the survey in-
troduction (Appendix A). In the Build-Your-Own (BYO) phase, 
respondents created an ideal product profile from 16 brands and 
three performance levels, followed by a screening phase where 
they selected acceptable profiles and identified “must-have” and 
“unacceptable” attributes to refine choice tasks. Implausible 
combinations were excluded, and each respondent was shown 
a maximum of four brands. In the final phases, respondents 
made choices among grouped product concepts and rated their 
likelihood of purchasing different profiles, including the win-
ning concept. For a detailed overview of the phases, see Jacobs 
et al. (2025).

3.1.2   |   Sample and Data Collection

The survey, conducted in May 2022 by the market research 
institute Innofact, utilized a large ISO-certified online access 
panel. It targeted German participants who reported shopping 
online several times a year on platforms such as Amazon, eBay, 
or Zalando. Additionally, participants regularly used search 
engines like Google, Bing, Ecosia, or DuckDuckGo. To qual-
ify, participants needed to indicate an intention to purchase a 
mobile phone within the next 2 years, for instance, due to the 
expiration of their current contract. Quota sampling was em-
ployed to ensure representation across sociodemographic fac-
tors including gender, age, educational attainment, and monthly 
household net income. The final sample consisted of 534 in-
dividuals after excluding those who completed the survey too 
quickly and those providing nonsensical responses to open-text 
questions. Appendix  B details the sociodemographic composi-
tion of the sample. The sociodemographic composition aligns 
with the German adult population. However, people with lower 
educational qualifications are slightly overrepresented, while 
people with higher educational qualifications are slightly un-
derrepresented, making the sample nearly representative of the 
population.

3.2   |   Market Simulation

Market simulation software can simulate respondents' preferences 
for competing products using individual part-worth utilities from 
HB estimation based on ACBC data (Sawtooth Software  2021). 
These market simulations can be employed to analyze the SOP 
for product alternatives with sustainability attributes in market 
scenarios (Hinnen et al. 2017; Hunka et al. 2021) and thus allow 
translating individual-level preferences from conjoint analysis into 
expected market outcomes. In addition, simulated market sce-
narios based on ACBC utility data allow an examination of how 
changes in sustainable product attributes affect the preference 
shares (Boyer et al. 2021) and WTP for specific product combina-
tions (Spindler et al. 2023). Recent studies have used market sim-
ulations to investigate the effectiveness of eco-labelling schemes, 
e.g., consumer choices for the color-coded, multi-level EU energy 
label (Heinzle and Wüstenhagen  2012) and consumer demand 
for products with a hypothetical Circular Economy Score (Hunka 
et al.  2021). In this study, we employed the choice simulator by 
Sawtooth Software to estimate respondents' SOP for competing 

 10990836, 2026, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/bse.70241, W

iley O
nline L

ibrary on [11/03/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1499Business Strategy and the Environment, 2026

TABLE 1    |    Attributes and attribute levels of mobile phones in the ACBC analysis (Jacobs et al. 2025).

Attribute Attribute level Visual representation Additional description for respondents

Price €99

€199

€349

€499

€649

€799

€999

Brand Samsung

Apple

Huawei

Xiaomi/Mi

Google

LG

Nokia

Sony

Honor

HTC

Motorola

OnePlus

OPPO

ZTE

Fairphone

Shiftphone

Performance Basic Everyday device with compromises 
in camera and technology, standard 

display, sufficient performance, 
and good photos in daylight.

Middle class Averagely equipped device with good 
camera technology, good display, 

good processor, good performance 
and price-performance.

Upper class Powerful smartphone with up-to-
date technology, high-end processor, 

excellent display and top camera 
equipment, and strong performance.

Shipping costs Free shipping

Shipping starting at €4.9

Shipping time Same working day

1–2 working days

3–5 working days

(Continues)
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mobile phones and respondents' WTP for various eco-score levels 
in different market scenarios.

3.2.1   |   SOP

SOP can be understood as the percentage of respondents pre-
ferring one product over other products in a pre-defined market 

scenario. The choice simulator software converts the raw utility 
data from the conjoint study into SOP for different product pro-
files in simulated market scenarios (Williams and Peitz 2021). 
The simulated SOP for a given product is the proportion of re-
spondents who choose that option as their first (maximum 
utility) choice in a market scenario (Orme 2019). We used the 
randomized first choice method to estimate respondents' SOP. 
This method rests on the assumption that respondents would 

Attribute Attribute level Visual representation Additional description for respondents

Customer reviews 5 stars Customer reviews stem from 
consumers who have already handled 

a product. Customer reviews serve 
as a decision-making aid before a 

purchase and indicate whether other 
buyers' expectations have been met.

4 stars

3 stars

Condition New

B-stock Returned item/display item 
with signs of use.

Refurbished Returned item that has been checked for 
faults, malfunctions and visual defects 
and repaired if necessary. Items of this 

type are also referred to as ‘refurbished’ 
and are resold with a warranty.

CO2 compensation Yes Products cause greenhouse gases and 
CO2 emissions. A green tree indicates 

whether part of the sales price is 
invested in tree planting projects 

and thus in climate protection. The 
costs are included in the purchase.

No

Product longevity ‘durable’ Products marked with the criterion 
‘durable’ are characterised by robust 

materials and their durability.

No information

Fair production and trade ‘fair and social’ Products marked with the ‘Fair & 
Social’ criterion are characterised 
by socially responsible production 

conditions and fair trade.

No information

Eco-score A The eco-score allows comparison of 
the sustainability of products within a 
product group. Environmental criteria 

are added and assigned to the scale from 
A (dark green) to C (yellow) to E (red). 
A product with a dark green A is the 

more environmentally friendly choice 
compared to a product with a yellow C.

B

C

D

E

TABLE 1    |    (Continued)
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choose the option with the highest composite utility. The ran-
domized first choice method accounts for some degree of error 
in respondents' choices and allows a simulation of how changes 
in product attributes affect the SOP for products in a market sce-
nario (Orme and Baker 2000). Hence, we put multiple products 
into the market simulation tool and placed them in competition, 
using attribute levels measured in the conjoint study to define 
each product. This way, we could use the market simulator to 
assess product switching and market effects (Braun et al. 2016).

3.2.2   |   WTP

WTP can be understood as the amount consumers are will-
ing to pay for a product or service, or its respective attributes. 
Numerous methodologies have been described to use CBC 
data for the estimation of how much consumers are willing 
to pay for one product or service feature in comparison to an-
other (e.g., Hunka et al. 2021). However, approaches such as 
scaling utilities with a simple algebraic formula to calculate 
the monetary equivalent of a utility point or calculating the 
median value of respondents' WTP do not account for compe-
tition in realistic market scenarios and often result in inflated 
monetary values and overstated WTP (Orme  2019). We em-
ployed a market simulation approach that is based on shares 
of preferences and allows us to consider relevant competition 
and potential reactions of competitors in a market scenario 
and thus yields more realistic results compared to basic CBC 
approaches (Orme 2021; Spindler et al. 2023). To estimate the 
WTP values, we used Sawtooth Software's choice simulator 
and ran simulations for both a simple two-product market 
scenario which allows us to compare the WTP for two other-
wise identical products (e.g., Boyer et al. 2021) and a realistic 
market scenario via the sampling of scenarios (SOS) approach 
which considers competition. Using the first-choice rule in a 
simple two-product scenario, WTP simulation leads to iden-
tical results compared to an algebraic approach (Orme 2021). 
The SOS approach repeatedly samples among random com-
petitive positionings in a market scenario accounting for 
random variations in a reference product for which the WTP 
is estimated (Orme  2021). First, the SOP for the reference 
product is simulated using the SOPs. Second, a product fea-
ture is enhanced, which results in a change in the product's 
simulated SOP. Finally, the price difference needed to drive 
the SOP for the reference product back to its original share 
before the enhancement represents the WTP for the enhanced 
product feature (Orme  2021). The simulation was repeated 
in multiple iterations using bootstrap sampling to account 
for uncertainty in real-world market environments and the 
robustness of the WTP estimates. Confidence intervals were 
estimated for WTP values converging towards a single value 
after 1000 simulations.

4   |   Results

This section reports on the results of the study. First, we report 
on the relative importance of the eco-score attribute, followed by 
participants' SOP for (sustainable) mobile phones in competitive 
market scenarios and their WTP for successively higher eco-
score levels.

4.1   |   Relative Importance of Product Attributes

The relative importance of each product attribute reflects its effect 
on product choice. Each attribute's importance score is calculated 
as a percentage of the total utility range across all attributes (sum-
ming to 100%). A higher importance score means that changes in 
this attribute have a greater impact on preference, whereas lower 
scores indicate attributes to which respondents are less sensitive 
(for the average utility values of the individual attribute levels 
based on hierarchical Bayes estimation, see Jacobs et al. 2025). It 
is essential to note that relative importance does not specify which 
level of an attribute respondents prefer; rather, it indicates the ex-
tent to which the entire attribute contributes to the overall utility 
of the product. Importance scores are presented in Table 2. The 
eco-score is highlighted for emphasis.

All attributes tested have a significant impact on consumer 
decisions (see Jacobs et  al.  2025). The eco-score is not the 
most important attribute for mobile phones; nevertheless, it 
is a relevant attribute. While price, brand, performance, and 
condition rank as the four most important attributes, the eco-
score is positioned at the top of a set of second-tier attributes. 
It ranks higher than attributes such as customer reviews, 
shipping time, and shipping costs, as well as other specific 
sustainability-related attributes that were communicated in 
the form of categorical product badges (fair production and 
trade, product longevity, and CO2 compensation). The level of 
importance is noteworthy given that the eco-score is a hypo-
thetical attribute that has not yet been implemented for con-
sumer electronics.

TABLE 2    |    Relative importances of attributes of the adaptive choice-
based conjoint analysis. Attributes are sorted in order of decreasing 
importance.

Attribute

Average relative 
importancea in 

% (n = 534) SD

Price 32.80 15.51

Brand 26.64 8.09

Equipment version 11.17 4.96

Condition 9.90 6.51

Eco-score 6.37 3.88

Customer reviews 3.24 2.19

Shipping time 2.27 1.39

Fair production and 
trade

2.14 1.67

Product longevity 2.00 1.56

CO2 compensation 1.94 1.58

Shipping costs 1.54 1.32

Totals 100.00

Abbreviations: n stands for the number of respondents; SD stands for Standard 
Deviation.
aAveraged across all respondents; with standard deviations.
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4.2   |   Shares of Preference

Individual marginal utilities can be employed to simulate respon-
dents' SOP for competing products in market scenarios (Hauser, 
Ding, et  al.  2009). This analysis can be conducted through 
Sawtooth Software to evaluate whether eco-score level changes 
can influence the SOP for more sustainable smartphones.

4.2.1   |   Two-Product Scenario

To evaluate how a product with a successively higher eco-score 
level is preferred compared to an otherwise identical product, we 
created a market scenario with two products (see Appendix C). 
The market simulation is changing one eco-score level at a time 
for one of the two otherwise identical products (see also Boyer 
et  al.  2021). Other attributes were held constant at their most 
preferred levels, i.e., the levels with the highest utility values. To 
account for the prohibitions set in the survey design, we held all 
sustainability attributes, other than the eco-score, constant at 
their lowest level (no information). For example, a new Samsung 
phone with varying eco-score levels competes with an otherwise 
identical product for which the eco-score was kept constant at 
the reference level “E”. We employed the randomized first-
choice method to calculate the SOP (Huber et al. 2007). Figure 1 
compares relative preferences for the two-product scenario at 
each eco-score level.

The results show that mobile phones with higher eco-score lev-
els dominate the SOP in a two-product market scenario when 
all other attributes are identical. The most preferred option is 
the one with the highest eco-score level “A”. Mobile phones with 
successively higher eco-score levels are consistently preferred 

over otherwise identical products (p < 0.05)—the higher the eco-
score, the higher the SOP for that product.

4.2.2   |   Market Scenario

In the second step, we created a competitive market scenario 
that reflects the mobile phones available on the German market 
in 2022. We selected mobile phone alternatives, including retail 
prices and other product attributes, based on Google Shopping 
listings for smartphones. We compared the features of each 
phone listed and aligned them with attribute levels tested in 
the ACBC study. We eliminated listings that were too similar 
in their attribute combinations (Huber et al. 2007). In the final 
market scenario, we included two Shiftphone and Fairphone 
models, which can be considered best-practice sustainable mo-
bile phones. This approach allowed us to examine sustainable 
brands within a competitive market scenario covering a wide 
range of product offerings with varying product features. The 
market scenario included a total of 47 phones from 16 brands, 
including refurbished offers (see Appendix D).

To examine the impact of the eco-score, we conducted and com-
pared two simulations—one with a limited influence of the eco-
score as a base scenario and a second scenario with all eco-score 
levels present. We used the randomized first-choice method and 
accounted for the prohibitions set in the ACBC experiment to 
determine the SOP in both simulated market scenarios (Huber 
et al. 2007). For the base scenario (scenario 1), we maintained 
a constant eco-score level “A” for all mobile phones to limit its 
effect on consumer preferences. For a market scenario with 
all eco-score levels present (scenario 2), we evaluated the sus-
tainability performance of each of the 47 mobile phones. We 

FIGURE 1    |    Share of preference at each eco-score level for mobile phones competing in a two-product market scenario with otherwise identical 
product attributes (* statistically significant (p < 0.05), error bars represent the standard errors, statistical significance is reported as determined by 
t-tests).
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assigned an individual eco-score level utilizing available mar-
ket data on the environmental performance of mobile phones. 
The sustainability evaluation was based on publicly available 
sources on the sustainability performance of mobile phones, 
such as sustainability label product databases including the 
product finders of TCO Certified (TCO Certified 2025), the Blue 
Angel label (Blue Angel  2023), or the Fairtrade certification; 
as well as circularity metrics such as the French repairability 

index (European Environment Agency  2025) and the ethical 
consumer score (Owens 2022) (see Appendix E). Figures 2 and 3 
depict the results for the market simulations of scenarios 1 and 
2, respectively.

In the market simulation in which the eco-score is held con-
stant and its influence is therefore limited (scenario 1), 10.9% 
of respondents prefer sustainable mobile phones (associated 

FIGURE 2    |    Share of preference and 95% confidence interval for mobile phones in the base scenario (1) and their associated eco-score levels.

FIGURE 3    |    Share of preference and 95% confidence interval for mobile phones in the market scenario 2 and their pre-defined eco-score levels.
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with the eco-score “A” or “B”), and 6.1% and 2.5% of respon-
dents opt for refurbished and low-priced models by Samsung 
and Apple, respectively, which score high on repair indexes 
and are associated with the eco-score “B”. Only a small 
percentage of respondents prefer sustainable brands, such 
as Shiftphone (0.8%, associated with the eco-score “B”) or 
Fairphone (1.4%, associated with the eco-score “A”) (for de-
tailed results see Appendix F).

When the market simulation is altered to include all pre-defined 
eco-score levels for each of the individual phones (scenario 2), 
the SOP for sustainable mobile phones (associated with eco-
score “A” or “B”) increases. Their SOP almost doubles to 19.1%, 
with a notable increase in SOP for Fairphone (1.1% and 3.0%, 
eco-score “A”) and Shiftphone (1.2% and 0.6%, eco-score “B”) 
models. Additionally, the SOP for the two refurbished and low-
priced Apple and Samsung models with a good eco-score (“B”) 
increases from 2.6% to 3.4% (Apple) and 6.1% to 9.8% (Samsung).

Table 3 presents the change in SOP on the brand level from the 
results of market scenario 1 to 2. Samsung and Apple phones re-
main the most popular phones in market scenario 2, dominating 
the share of preference. However, these brands show the largest 
decline in preference share. At the same time, the two sustain-
able brands (Fairphone and Shiftphone, carrying the eco-score 
levels “A” and “B” respectively), showed a positive change in 
SOP. Fairphone ranks fourth out of 16 brands, increasing its 
overall SOP from 1.4% to 4.08% when all eco-score levels are in 

place. Similarly, the Shiftphone brand more than doubles its ini-
tial SOP from 0.78% to 1.75%.

4.2.2.1   |   Changes of Individual Shares of Prefer-
ence.  To further analyze changes in SOP when competing 
eco-score levels are introduced, we used the individual results 
of the SOP simulations and contingency tables for each sce-
nario. We applied the ‘maximum utility rule’, assuming that 
respondents choose the option with the highest individual SOP, 
i.e., the highest composite utility, within each scenario. Table 4 
aggregates the respondents with the highest SOP alongside 
the associated eco-score for each scenario. The analysis shows 
that the eco-score levels significantly impact the SOP for mobile 
phones in a competitive market scenario. When mobile phones 
with individual eco-score levels compete against each other, 
the number of respondents preferring offers associated with 
high eco-score levels (“A” and “B”) increases, while the number 
decreases for the lowest eco-score level (“E”).

For example, the number of respondents who prefer a mobile 
phone associated with the highest eco-score level “A” increases 
by 240%, equating to 12 more respondents, compared to a market 
where the eco-score is held constant for all products. Similarly, 
37 more respondents prefer phones with an eco-score “B” which 
means an 82.2% increase for phones with this eco-score level 
compared to a market where the eco-score is held constant. 
At the same time, the share of respondents preferring mobile 
phones associated with the lowest eco-score level “E” decreases 
by 39% from market scenario 1 to 2. To investigate the individual 
shift in SOP for all respondents, we created a Sankey diagram 
based on the contingency tables for market scenarios 1 and 2 
using the networkd3 package in R (version 4.3.3) (see Figure 4).

Figure 4 shows whether respondents choose a mobile phone 
with the same eco-score level or whether their preference 
for the eco-score changes from scenario 1 to scenario 2. The 
Sankey diagram offers detailed insights into the substantial 
increase in respondents preferring mobile phones with a high 
eco-score compared to a base scenario where the eco-score is 

TABLE 3    |    Change in share of preference on the brand level from 
market scenario 1 to 2.

Brand

SOP in 
market 

scenario 1

SOP in 
market 

scenario 2 SOP change

Samsung 44.92% 44.19% −0.73%

Apple 31.09% 29.43% −1.66%

Xiaomi 9.10% 9.03% −0.07%

Google 2.24% 1.89% −0.35%

Motorola 1.94% 1.95% 0.01%

LG 1.57% 1.34% −0.23%

Sony 1.45% 1.21% −0.24%

Fairphone 1.40% 4.08% 2.68%

Huawei 1.38% 1.30% −0.09%

Oppo 1.37% 1.30% −0.08%

Nokia 1.34% 1.39% 0.04%

Shiftphone 0.78% 1.75% 0.97%

HTC 0.51% 0.42% −0.09%

OnePlus 0.38% 0.29% −0.09%

ZTE 030% 0.29% −0.01%

Honor 0.22% 0.16% −0.06%

100% 100% 0%

TABLE 4    |    Change in number of respondents opting for mobile 
phones associated with different eco-score levels from market scenario 
1 to 2.

Eco-
score

Scenario 1, 
number of 

respondents

Scenario 2, 
number of 

respondents p-value

n = 534 n = 534

A 5 17 0.009733**

B 45 82 0.000469***

C 159 184 0.101346

D 210 181 0.065468

E 115 70 0.000274***

Note: The chi-square test is used to compare frequencies of phone preferences 
associated with the eco-score levels in the two market scenarios. p-values below 
5% are considered significant, with indicating significant results.
*p < 0.05. 
**p < 0.01. 
***p < 0.001.
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held constant. At the same time, the figure shows that most re-
spondents maintain consistent mobile phone preferences, i.e., 
the introduction of an eco-score as a varying mobile phone 
attribute does not influence their preferences (see also Table 5, 
which depicts the number of respondents with consistent or 
changing preferences).

4.2.2.2   |   Sensitivity.  Finally, we examined how changes 
in various attributes affect the SOP for a reference product 
in a competitive market. We used sensitivity analysis to pre-
dict those changes through market simulation by varying one 
attribute at a time and holding all other attributes constant. 
The reference product was the most preferred mobile phone 
in scenario 2—a new, middle-class Samsung phone with an 
eco-score “C” costing €359. The attributes for this product 
are varied sequentially for all their levels. Figure  5 shows 
changes in the SOP for the reference product and which attri-
butes most affect these changes. The line chart's red dots indi-
cate the reference product's original SOP before the attribute 
level change in a competitive market.

The results suggest that changes in specific attribute levels such 
as an industry-leading brand (e.g., Samsung and Apple), a favor-
able price (€199), and condition (new), and a middle-class perfor-
mance have the biggest impact on SOP for the reference product 
in a competitive market scenario. At the same time, changes 
in sustainable product attributes, especially the eco-score, also 
strongly affect the SOP for mobile phones. For example, improv-
ing the eco-score from level “C” to “B” or “A” results in a greater 
increase in the SOP than an enhancement in performance from 
middle to upper-class features. In addition, upgrades in product 
longevity, fair trade and production, and CO2 compensation also 
increase the SOP for the reference product in a competitive mar-
ket setting.

4.3   |   WTP

WTP simulation enables the calculation of a relative WTP value, 
which indicates how much more (or less) a person is willing to 
pay for an attribute level X over an attribute level Y for a reference 
product (Orme 2021). We employed the WTP simulation approach 
described in Section  3.2.2 to investigate how much customers 
are willing to pay for a change in the eco-score level. In a simi-
lar approach to the SOP evaluation, we created market scenarios 
with two otherwise identical products and a competitive market 
scenario for the WTP simulation. We used the first-choice model 
with the two-product scenario and the SOS approach for the com-
petitive market scenario. The WTP value is equivalent to the price 
delta associated with a product improvement relative to a reference 
attribute level. This price delta is required to drive respondents' 
SOP back to the original share for the product with the reference 
level, i.e., without improvement. By default, the least preferred lev-
els of each attribute are set as the reference levels, meaning that 
the monetary WTP values must be interpreted in relation to these.

Apart from the sustainability attributes, the attribute levels with 
the highest utility values were chosen for both products in the 
two-product scenario. Again, due to the prohibition set in the 
ACBC survey, all sustainability attributes other than the eco-
score were held constant at their least preferred level (no infor-
mation) (see Appendix C).

4.3.1   |   Two-Product Scenario

A two-product market simulation approach allows simulating 
respondents choosing between two versions of the same prod-
uct: one with and one without an enhanced feature (e.g., Boyer 
et al. 2021). Hence, as a first step, a new, middle-class Samsung 

FIGURE 4    |    Sankey diagram visualizing the number of respondents who prefer a mobile phone associated with a certain eco-score level in market 
scenarios 1 and 2 (color of nodes indicate the eco-score level (green “A” to red “E”), size of the nodes corresponds to the number of respondents, flows 
between the nodes illustrate whether there is a shift or consistency in preference, color of the flows indicates initial preferences in scenario 1, size of 
the flows corresponds to the number of respondents).
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phone with varying eco-score levels at a reference price level of 
€199 competes with an otherwise identical product for which 
the eco-score was kept constant at level “E”. Figure  6 shows 
respondents' WTP increases for each improvement in the 
eco-score level. Table 6 shows the detailed results of the WTP 
simulation.

Our results show that the average German consumer is will-
ing to pay higher prices for a mobile phone with progressively 
higher eco-score levels when compared to an otherwise iden-
tical product. For example, upgrading the eco-score from level 
“E” to “D” results in a potential price increase of 17.2% com-
pared to the reference price level due to the additional WTP 
(= €34.2/€199*100). Similarly, upgrading the eco-score from 
“E” to “C” leads to a potential price increase of 23.2%, while 
upgrading to eco-score “B” leads to a potential increase of 
78.7% in price compared to the reference level. Changing the 
eco-score from level “E” to “A” leads to an additional WTP 

that can more than double the price (110.9%) compared to the 
reference price level. Interestingly, eco-score level “D” falls 
within eco-score “C”'s 95% confidence interval, indicating 
that the WTP for both levels might be statistically indistin-
guishable (see Table 5). In addition, the confidence intervals 
for both eco-score levels “D” and “C” reveal that some respon-
dents are unwilling to pay more for mobile phones with these 
levels. The confidence intervals for the eco-score levels “A” 
and “B” indicate that the average German consumer is always 
willing to pay more for the highest and second-highest eco-
score levels.

4.3.2   |   Market Scenario

In the next step, we used the SOS approach to assess how much 
respondents are willing to pay for changes in eco-score levels of 
a reference product in a realistic market scenario. We put all 16 
brands in competition, with one product selected as the refer-
ence product. The reference product in this case study was a new, 
middle-class Samsung phone at a price of €199 that competed 
with similar models from all brands. In the simulation scenario, 
we adhered to the prohibitions set out in the ACBC experiment, 
with all middle-class phones ranging from €199 to €799 and 
eco-score levels for Fairphone and Shiftphone not falling below 
“B”. To specify these attribute level ranges for the sampled sce-
narios in the choice simulator, we used the “Range()” function 
(Orme 2021). Apart from the sustainability attributes, all other 
attributes were held constant within the simulation at their most 
preferred levels. Following the SOS approach, we used bootstrap 
sampling to compute confidence intervals for the SOP simula-
tion runs. For each simulation run, 1000 bootstrap samples were 
conducted.

Figure 7 shows that respondents' WTP for the Samsung refer-
ence phone increases with each improvement in the eco-score 
level in relation to the reference level. Again, Table 7 depicts 
the detailed market simulator results. The results reveal that 
consumers are consistently willing to pay more for a mobile 
phone with successively higher eco-score levels in a realistic 
market setting. The confidence intervals for both eco-score 
levels “D” and “C” reveal that some consumers may be un-
willing to pay more for mobile phones with these levels in a 
realistic market.

To determine the WTP for all sustainability attributes evalu-
ated while adhering to the prohibitions set within the ACBC 
study, we conducted a second SOS simulation using a new, 
middle-class Fairphone at a price level of €199 as the refer-
ence product. Consequently, sustainability attributes (product 
longevity, fair trade, and production) were only sampled for 
Fairphone and Shiftphone models and mobile phones with 
eco-score levels higher than “C”. The CO2 compensation at-
tribute was introduced for all competitors. Table  8 presents 
the results of the SOS simulation with 15 competitors and the 
Fairphone as the reference product. The results indicate that 
consumers are generally willing to pay more for the highest 
eco-score levels “A” and “B” and for information regarding 
product upgrades in product longevity, fair trade, and produc-
tion, and CO2 compensation.

TABLE 5    |    Number of respondents changing or maintaining their 
mobile phone choice in relation to the eco-score.

Scenario 1, 
associated 
eco-score

Scenario 2, 
associated 
eco-score

Number of 
respondents

n = 534

A A 5

B A 1

C A 3

D A 5

E A 3

B B 39

C B 11

D B 16

E B 16

B C 2

C C 129

D C 15

E C 38

B D 1

C D 8

D D 169

E D 3

B E 2

C E 8

D E 5

E E 55

Note: The number of respondents maintaining their mobile phone choice are 
marked in bold.
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1507Business Strategy and the Environment, 2026

FIGURE 5    |    Changes in share of preference for the reference product in market scenario 2 (lines show changes in share of preference for the ref-
erence product, red dots show the initial shares of preference for the reference product).

FIGURE 6    |    Willingness to pay in a two-product market scenario.

TABLE 6    |    Detailed willingness to pay simulation results for a new, middle-class Samsung phone at a price of €199 with varying eco-score levels 
in a two-product market scenario.

Eco-score Willingness to pay Standard error Lower 95% confidence interval Upper 95% confidence interval

E N/A (reference level)

A €220.7 €50.4 €121.3 €320.1

B €156.6 €33.6 €90.2 €223.0

C €46.1 €79.3 –€110.3 €202.5

D €34.2 €64.9 –€93.8 €162.3
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FIGURE 7    |    Willingness to pay in a competitive market scenario.

TABLE 7    |    Detailed willingness to pay simulation results for a new, middle-class Samsung phone at a price of €199 with varying eco-score levels 
in a realistic market scenario.

Eco-score Willingness to pay Standard error Lower 95% confidence interval Upper 95% confidence interval

E N/A (reference level)

A €177.7 €55.5 €68.2 €287.3

B €134.7 €58.7 €19.0 €250.5

C €52.8 €44.5 –€35.1 €140.7

D €34.0 €46.4 –€57.6 €125.5

TABLE 8    |    Willingness to pay simulation results for specific eco-score levels and other sustainability attribute levels of a new, middle-class 
Fairphone phone at a price of €199 in a realistic market scenario.

Eco-score Willingness to pay Standard error
Lower 95% confidence 

interval
Upper 95% confidence 

interval

E N/A (reference level)

A €163.5 €94.9 –€23.7 €350.6

B €98.5 €76.3 –€52.1 €249.0

C N/A N/A N/A N/A

D N/A N/A N/A N/A

Product longevity

No information N/A (reference level)

“durable” €40.3 €41.3 –€41.0 €121.7

Fair trade and production

No information N/A (reference level)

“fair and social” €61.4 €37.2 –€12.0 €134.8

CO2 compensation

No N/A (reference level)

Yes €30.6 €42.5 –€53.3 €114.5
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5   |   Discussion

5.1   |   Summary and Discussion of Results

This study analyzes the influence of a hypothetical, multi-level 
eco-score on SOP and WTP for mobile phones. Four key insights 
emerge from the study.

First, although price, brand, performance, and product condi-
tion together account for most of the total utility, the eco-score 
accounts for more than 6% of average relative importance and 
emerged as an influential second-tier attribute within a set of 
market-like product characteristics. The eco-score outranks 
shipping cost, shipping time, customer reviews, and the other 
sustainability cues in the form of categorical product badges 
(fair trade and production, durability, and CO2 compensation). 
This is noteworthy because the eco-score is a hypothetical label 
for the consumer electronics sector—respondents had never en-
countered it on actual smartphones.

Second, in response to research question 1, the study reveals a 
clear upward trend in consumer preferences for mobile phones 
with higher eco-score levels. In a two-product scenario, we 
find that mobile phones with progressively higher eco-scores 
are consistently preferred over otherwise identical products—
while holding all other attributes constant. The stepwise pattern 
(“A” > “B” > “C”, etc.) confirms that consumers treat the label as 
an ordinal cue: each incremental improvement translates into a 
notable SOP gain. In a competitive 47-phone market scenario, 
introducing differentiated eco-score levels increased (almost 
doubled) the SOP for more sustainable phones (those considered 
best-practice models associated with eco-scores “A” or “B”), 
compared to the same market where the influence of the eco-
score was limited. Importantly, this shift was mainly observed 
among respondents who initially preferred less sustainable 
phones in terms of their associated eco-score. This shift came at 
the expense of mobile phones with low and average environmen-
tal sustainability; the largest losses in SOP could be observed 
for industry-leading brands such as Apple and Samsung, whose 
models were associated with middle or low scores. Hence, the 
results suggest that implementing multi-level eco-score label-
ing in a competitive market can positively influence consumer 
choices towards more sustainable products and expand the mar-
ket share of best-in-class sustainable mobile phone brands (such 
as Fairphone and Shiftphone) and refurbished models. Overall, 
these results align with previous research suggesting that 
multi-level sustainability labeling approaches can drive con-
sumer demand for more sustainable products (e.g., Torma and 
Thøgersen 2024; Jürkenbeck 2023; Spindler et al. 2023; Mazurek 
and Prey  2025) and that graded, color-coded label approaches 
are effective in shifting consumer choices towards more sustain-
able alternatives (Thøgersen et al. 2024).

Third, sensitivity analysis revealed product improvements 
towards the highest eco-score levels A and B lead to stronger 
increases in SOP than upgrades in other desirable product at-
tributes. For example, improving the eco-score level from “C” 
to “B” or “C” to “A” for a Samsung reference product results 
in a stronger increase in SOP than upgrading the device from 
mid-range to upper-range performance. However, a significant 
price drop or a desirable brand provides an even stronger change 

in SOP, reiterating that the eco-score is an influential yet not 
dominant attribute for consumers when making choices in a 
competitive market scenario. These results align with previous 
research on the effects of ecological scores for sports apparel 
and multi-level color-coded eco-scores for food products (e.g., 
Marette 2021; Jürkenbeck 2023; Spindler et al. 2023). The results 
indicate that higher levels of environmental sustainability can 
somewhat compensate for more preferred mobile phone attri-
butes, such as a desirable brand or performance, and thus could 
support brand-switching behavior (Garga et  al.  2019). At the 
same time, a favorable price of €199 serves as a push factor for 
more sustainable and refurbished models (Hazen et  al.  2017). 
Concurrently, a high eco-score seems to compensate to some 
extent for the usually higher prices of sustainable mobile phones 
such as Fairphone.

Fourth, in response to our second research question, the study 
demonstrates how different levels of environmental product per-
formance influence WTP. A key result is that consumers are con-
sistently willing to pay more for mobile phones with successively 
higher eco-score levels in both a two-product and competitive 47-
phone market. WTP increases continually with each upgrade in 
the eco-score level, compared to the baseline level “E”. These re-
sults align with literature that reports a higher WTP for sustain-
able and eco-labeled products in other sectors (e.g., Brand and 
Rausch 2021; Jacobs and Hörisch 2021). Additionally, the results 
are consistent with studies showing higher WTP for higher lev-
els of environmental sustainability, such as products with higher 
eco-score levels in the food sector (Jürkenbeck 2023) and prod-
ucts with better environmental performance in sports apparel 
(Spindler et al. 2023). At the same time, our results contradict the 
results of Boyer et al. (2021). While they found a goldilocks ef-
fect in consumers' WTP for a specific multi-level environmental 
attribute such as a circularity score—the WTP diminishes and, 
in some cases, declines as the proportion of recirculated content 
increases—higher levels of overall environmental sustainability 
result in successively higher WTP. However, our study shows 
that respondents' WTP does not change linearly with better en-
vironmental performance. The results suggest a threshold at 
which the eco-score begins to signal genuine sustainability (B 
and above). Once that threshold is passed, the WTP escalates 
rapidly. These results mirror a “winner-take-most” effect: prod-
ucts with mid-tier eco-score levels yield small incremental value 
in a competitive market, whereas the top eco-score levels unlock 
substantial monetary benefits. Consequently, there is a strong 
incentive for manufacturers to outperform average environmen-
tal sustainability performance if a multi-level environmental la-
beling scheme such as the eco-score is implemented.

5.2   |   Limitations and Further Research 
Opportunities

This study has some limitations and offers opportunities for 
further research. While our study utilized a nearly represen-
tative sample, it focused on a single product (mobile phones) 
and is concentrated on a limited market (Germany). Research 
indicates that the impact of multi-level sustainability labelling 
can vary across markets (Torma and Thøgersen 2024). Potoglou 
et al. (2020) found that consumer WTP for mobile phones differs 
in Germany, India, Japan, Sweden, the United Kingdom, and 
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the United States. However, in all regions, cost and functionality 
were often prioritized over ethical and environmental consid-
erations. Thus, despite possible variations in WTP in different 
regions, our findings have broader implications for similar mar-
ket dynamics. Future research should examine how cultural 
and economic factors influence WTP for eco-scores and explore 
comparative studies, especially in non-Western and emerging 
markets, to validate our results.

While single-issue, stand-alone eco-labels have been present in the 
German market for some time, the eco-score used in this study 
was hypothetical. Thus, we employed stated preference data to 
examine consumer reactions to label formats that were unfamil-
iar to participants (Hunka et  al.  2021). Although hypothetical 
choice scenarios may introduce some bias, this method is gener-
ally considered less prone to bias than traditional survey response 
scales (Auger and Devinney 2007). To compensate for the lack of 
familiarity with the eco-score, we used a design familiar to partic-
ipants from other contexts (e.g., the Nutri-Score label), including 
pictures of the label and its meaning throughout the ACBC study. 
This approach aimed to create situational familiarity with the hy-
pothetical eco-score. Moreover, the eco-score has been shown to 
work remarkably well even when no additional information is pro-
vided (Jürkenbeck 2023) and independently of subjective ecolabel 
knowledge (Kolber and Meixner 2023).

Additionally, the prohibitions set in the ACBC only pre-
sented participants with limited mobile phone brand options, 
which may have resulted in a focus on the included brands. 
Nonetheless, we carefully selected the attributes to match a re-
alistic choice situation. The pre-defined market scenarios and 
market simulations, especially the hands-on sustainability eval-
uation, are subject to some limitations. Due to a lack of publicly 
available information on each product's supply chain, the pre-
defined eco-score levels within the market simulations were not 
based on life cycle assessments. Future studies could explore 
which specific criteria and indicators should be considered 
when assessing the environmental performance of consumer 
electronics. For example, developing product-specific life cycle 
assessments and dependable scoring and weighting criteria of 
sustainability attributes within the consumer electronics sector. 
Additionally, future studies should examine the credibility and 
amount of information consumers need to trust eco-labeling 
schemes such as the eco-score within the consumer electronics 
sector. Moreover, research is needed to explore the potential for 
designing and implementing a multi-level eco-labeling scheme. 
This includes investigating consumer acceptance, as well as 
the regulatory frameworks required to support its standardiza-
tion and adoption in the market. Furthermore, future research 
should examine the interaction between the eco-score and other 
mandatory labels, such as the EU energy label, and their com-
bined effect on consumer decision-making. Field experiments 
would be particularly valuable for validating our findings and 
assessing the practical influence of sustainability labels in ac-
tual purchase contexts.

6   |   Conclusion

This study provides the first empirical evidence on consumers' 
WTP for a multi-level eco-score on mobile phone handsets, filling 

a significant gap in sustainable consumer electronics research. 
While previous research has yielded mixed results for the effec-
tiveness of multi-level eco-labelling for specific environmental 
attributes, our results suggest that a more holistic eco-score can 
positively influence consumer choice.

To enable sustainable consumption decisions, clear informa-
tion about a product's environmental performance is essential 
at the point of purchase. Multi-level eco-labeling such as the 
eco-score could provide this information in a comprehensi-
ble way. This study shows that successively higher eco-score 
levels increase the SOP for mobile phones compared to oth-
erwise identical products in competitive market scenarios in 
Germany. Additionally, our findings indicate an increasing 
WTP for successively higher levels of environmental sustain-
ability in competitive market scenarios. In conclusion, our 
study highlights the importance of multi-level eco-labeling 
such as the eco-score in driving consumer preferences and 
WTP for sustainable consumer electronics and contributes 
to the growing body of literature on possible strategies sup-
porting a transition towards more sustainable production and 
consumption.

The results have several implications for businesses, market-
ers, and policymakers. Manufacturers are generally advised 
to invest in making their product portfolios more sustain-
able, as they can benefit financially from such improvements 
meeting consumer demand for more sustainable products. 
Incorporating the eco-score into marketing strategies can 
provide a competitive advantage in the growing market for 
sustainable consumer electronics. Additionally, policymakers 
can promote sustainable consumption practices by developing 
a standardized eco-score labeling scheme and incentivizing 
businesses to improve the sustainability of their products. 
From June 2025 onwards, new eco-design requirements 
apply for smartphones and tablets in EU markets (European 
Commission 2025). Products are now required to display in-
formation on their energy efficiency, battery longevity, pro-
tection from dust, water, and resistance to accidental drops, 
as well as a repairability score. Our findings can further in-
form the development of regulations and policies to promote 
sustainability in the consumer electronics industry. The in-
troduction of the eco-score in the food sector in France and 
its voluntary adoption in other markets further highlight the 
potential of this tool. However, developing separate eco-score 
indices could cause consumer confusion. We advocate for the 
development of a harmonized eco-score framework across 
product categories to ensure clarity, facilitate compliance, and 
help consumers to compare the environmental performance 
of products effectively.
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