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Abstract

Millions of consumers search for products online each day, aiming
to find items that meet their needs at an acceptable price. While
price and quality are major factors in purchasing decisions, ethical
considerations increasingly influence consumer behavior—giving
rise to the socially responsible consumer. Insights from a recent
survey of over 600 consumers reveal that many barriers to ethical
shopping stem from information-seeking challenges, often leading
to decisions made under uncertainty. These challenges contribute
to the intention-behaviour gap, where consumers’ desire to make
ethical choices is undermined by limited or inaccessible informa-
tion and inefficacy of search systems in supporting responsible
decision-making. In this perspectives paper, we argue that the field
of Information Retrieval (IR) has a critical role to play by empow-
ering consumers to make more informed and more responsible
choices. We present three interrelated perspectives: (1) reframing
responsible consumption as an information extraction problem
aimed at reducing information asymmetries; (2) redefining product
search as a complex task requiring interfaces that lower the cost
and burden of responsible search; and (3) reimagining search as a
process of knowledge calibration that helps consumers bridge gaps
in awareness when making purchasing decisions. Taken together,
these perspectives outline a path from query to conscience — one
where IR systems help transform everyday product searches into
opportunities for more ethical and informed choices. We advocate
for the development of new and novel IR systems and interfaces that
address the intricacies of socially responsible consumerism, and
call on the IR community to build technologies that make ethical
decisions more informed, convenient, and aligned with economic
realities.
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1 Introduction

Within Information Retrieval (IR), online shopping is one of the
main commercially focused search tasks [18, 51]. Search enables
consumers to efficiently explore the market by revealing what
products are available, where they can be purchased, and at what
price [41]. Consequently, transactional search intent has played a
significant role in driving the success of major web search engines
and e-commerce platforms [55]. Within this multi-sided search
market, (re)sellers, reviewers, advertisers, and producers are all
incentivized to show (more) ads to sell (more) products to (more)
people to make (more) money [91]. This potential for profit has
attracted much attention from the IR community, investigating
challenges associated with e-commerce and product search. In [91],
Tsagkias et al. listed the major IR related challenges in eCommerce
as being centred on and around the core business-sided problem of
selling — where the focus of research is on how companies can more
efficiently and effectively deliver advertisements, obtain greater
engagement, and sell more products (see the ACM SIGIR eCom
Workshop Series (2017-2023) [55]). Conversely, little emphasis has
been placed upon the user-sided problems that responsible con-
sumers face when searching for products [8].

Recently there has been a number of efforts such as the IR4Good
initiativel, or the RecSoGood initiative? that have been advocat-
ing for the community to consider more than just commercial
interests, but the societal and environmental impacts [39, 50] and
to do “research that matters” [50]. For example, there has been a
major push towards developing greener and more sustainable IR
systems [9, 77, 86, 100], and to create fairer and less biased sys-
tems [11, 15, 102, 105]. In this perspectives paper, we aim to bring
the community’s attention to the user-sided search problems as-
sociated with online shopping. We believe that IR can and should
be used to empower consumers and help them find (and purchase)
products that also align with their beliefs and values [8, 103]. We
argue that IR can play a leading role in driving societal change by
focusing on developing systems and applications which support

nformation Retrieval for Good track, at the 46th European Conference on Information
Retrieval (ECIR) in Glasgow

2Recommender Systems for Sustainability and Social Good, workshop held in con-
junction with the 19th ACM Recommender Systems (RecSys) Conference in Bari
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users in being socially aware and responsible consumers. Such con-
sumers want to spend their money on products that align with
their ethical views regarding the environment, human and animal
rights, community involvement, social justice and governance [53].
By doing so, socially responsible consumers can make a societal
impact by using their purchasing power to reward companies that
align with their values and penalize companies that do not.

However, while numerous movements have been advocating for
different causes such as fair trade, sustainability, environmentally
friendly, animal rights, diversity and inclusion, etc., more often than
not, the increase in awareness does not lead to or create changes
in behavior. This is often attributed to the intention-behavior gap
— where many consumers want to purchase products that align
with their values, but due to the numerous challenges involved
they fail to do so. This is because, even if consumers want to find
products aligned with their values, the information seeking task
is difficult and complex requiring a lot of dedication, time and
effort 8, 96]. The problem is exacerbated by search engines and
e-commerce platforms that are incentivized to advertise and sell
ads and products which garner the greatest profit [42, 65] and
producers and manufacturers that are incentivized to virtue signal,
greenwash and avoid being transparent about their processes (and
products) to maximise sales [81, 84, 108]. More often than not,
what is recommended and returned through search systems and
platforms is not necessarily the products that are likely to align
with the user’s values (by default) — moreover platforms will often
lack the options for consumers to even express or filter on aspects
they care about [8]. Here, we aim to:

(1) describe the challenges that consumers face when trying to
shop ethically and socially responsibly;

(2) argue that the field of IR can and should play a greater role
in addressing these challenges, and;

(3) demonstrate how these perspectives can be situated within
and contribute to the broader IR research agenda on user-
centered, socially responsible systems that empower users
in making more informed purchasing decisions.

The perspectives we share in this paper differ from previous
discussion papers [39, 50, 111] as it is a focused, empirical and
evidence-based account on how socially responsible consumers
struggle with fulfilling their needs and aligning their values when
shopping online. We conceptualize challenges, synthesize ongoing
research on how others address these challenges and summarise
our perspectives on how research in these directions should be
linked to close the intention-behavior-gap in socially responsible
consumerism.

2 Background

This section presents and positions our work within the relevant
background on the consumer (search) journey, the challenges faced
by socially responsible consumers, and the intention-behavior gap.

2.1 Consumer Purchasing Behaviour

Most purchasing decisions involve searching for information about
available products, followed by evaluating this information to make
a purchase decision. This has lead to the development of a number
of similar models ascribing consumer purchasing behaviour [16,
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Figure 1: Engel et al. [37]’s consumer purchasing model.

37, 58, 72, 74, 79]. According to [37], consumers go through the
following stages (as shown in Figure 1):

e Need Recognition: The “awareness” stage of the buying
process arises due to some stimulus (internal or external)
which results in a consumer becoming aware that they have
a need or desire for a product.

Information Search: Once a consumer recognizes that they
have a need, they will often undertake a search for potential
options and alternatives to help. This stage may involve
consumers simply drawing upon their internal, previous
knowledge (of the product space), as well as drawing upon
external information and researching their options.
Evaluation of Alternatives: During the “consideration”
stage a consumer compares among options to make the best
possible choice (or at least aims to given their constraints and
concerns) based on the information that they have obtained.
Purchasing Decision: During the “conversion” stage, con-
sumers turn behavior in action, and go to buy the selected
option. However, consumers may still abandon their pur-
chase and go back to searching and researching for various
reasons (other alternatives are recommended, new informa-
tion comes to light, etc.).

Post-Purchase Evaluation: After making a purchase, con-
sumers will often reflect on whether their decision was
worth it, whether they may consider recommending the
product/brand to others, writing a review, and whether they
would buy the product again or from the same brand again.

Given that searching, evaluating and comparing products and
the associated information can be quite costly (in terms of time and
effort), consumers frequently make decisions based on incomplete
and imperfect information [58, 101]. And, while the availability
of information about products has greatly increased, this tends to
exacerbate rather than alleviate the problem for several reasons:

(1) Searching involves non-trivial navigation through a large
variety of complex websites, which can be particularly frus-
trating and cognitively taxing [20].
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(2) Information asymmetries exist between parties, where the
seller or producer don’t disclose pertinent information about
their products [2, 49].

(3) With many alternative products to choose from, and each
with varying attributes, consumers often experience choice
and decision overload [59].

So rather than helping, more information often decreases con-
sumers’ decision-making effectiveness [59, 78]. Though, branding
[101] and labeling [5, 109] (e.g. Fair Trade, Energy Efficiency, etc.)
have been proposed as solutions to help reduce information asym-
metry and facilitate more efficient decision making as consumers
tend to prefer general information over specific information [78].
When confronted with ethical information during the search pro-
cess, consumers often become more concerned and perform more
extensive searching [110]. However, the majority of consumers tend
to use simplifying and selective search strategies when looking for
ethical information [110].

2.2 Socially Responsible Consumers

A “socially responsible consumer” is an individual who makes pur-
chasing decisions with a focus on the broader social and envi-
ronmental impact of their choices, in addition to their personal
needs and preferences [23, 32, 36, 53, 82]3. According to Carrigan
et al. [22], responsible consumerism broadly stands for “the conscious
and deliberate choice to make certain consumption choices due to
personal and moral beliefs” and thus responsible consumers prior-
itize products and services that align with their personal values
and beliefs [23, 53]. These may include beliefs and values about the
environment, human and animal rights, community involvement,
social justice, governance, etc. [53, 80].

Social responsibility, however, is perceived differently by each
consumer, meaning that an aspect important to one person might
not be important to another. Hasanzade et al. [45] surveyed 249
consumers in Germany and found that most participants were ethi-
cally minded consumers (54%), while the other participants were
concerned with price (12%) and price-quality (34%). Of those ethi-
cally minded, most were concerned about animal rights, followed
by labour/human rights, and then environment protection. Casais
et al. [24] surveyed 364 consumers in Portugal, of which most con-
sidered themselves as socially responsible consumers, reported that
they were concerns about labour/human rights (31% ), environmen-
tal issues (23%), animal rights/welfare (17%), and all three (27%).
The variety of ethical concerns translates into highly varied pur-
chasing decisions. For example, a consumer who consciously avoids
products made in regions associated with slave/forced labour may
be indifferent to the ecological or sustainability implications of
their choice. Therefore, not all consumers will attribute the same
importance to the different issues/aspects associated with being
ethical and socially responsible.

Nonetheless, socially responsible consumers aim to use their pur-
chasing power as a means to promote positive change. They believe
that by supporting companies and products that align with their
values and sustainability goals, they can influence businesses to be
more socially and environmentally responsible [64]. This consumer

3Socially responsible consumers are also referred to as a mindful consumers or ethical
consumers.
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mindset has grown in prominence with increasing awareness of
global environmental issues, labor rights, and corporate respon-
sibility, leading to the growth of various certifications and labels
to help consumers identify products that meet these criteria [53].
Socially responsible consumers tend to establish an identity rooted
in their ethical purchasing decisions, occasionally making personal
sacrifices [68]. And, they often tend to communicate their role as
advocates for a more sustainable society to others [24].

2.3 Intention-Behaviour Gap

The Theory of Planned Behaviour seeks to provide an explanation
of behaviour by considering how the individual’s attitudes and
norms influences their intentions and subsequently their behaviour
in a causal sequence [1]. People’s intentions to purchase socially
responsible products, however, do not always align with their be-
haviors, creating a Intention-Behavior Gap [1]. For example, of 81
self-declared green consumers, 30% reported that they were very
concerned about environmental issues but they struggled to trans-
late this into their purchasing decisions [109]. Within the literature
on consumer purchasing, this misalignment has been of great in-
terest, especially regarding ethical concerns [66, 67, 74].

Uusitalo et al. [93] conducted a study of Finnish consumers
(n=713) and found that while the majority of the participants re-
garded ethics as important, it did not necessarily lead to ethical
choices regarding purchases. They found participants were uncer-
tain about which products and which companies were ethical and
acting socially responsibly. The major obstacles to being a socially
responsible consumer were difficulties in obtaining information,
problems in product availability (i.e., lack of ethical/responsible
options to select from), and higher prices of ethical products. In a
study on sustainable fashion with German participants (n = 13),
they found that the following barriers impeded ethical purchasing
decisions: higher perceived prices, lack of availability and fewer
ethical items to select from (restricting their “image”), lack of knowl-
edge and education about ethical aspects, lack of information about
the different aspects, moreover the lack of transparency and credi-
bility of (labeling) information, coupled with current consumption
habits and inertia to change (and if they change whether it would
make a difference anyway) [103].

In a nine-month in-depth study of people’s purchasing behaviors
(n=13), Carrington et al [23] found that four interrelated factors
affecting the ethical intention-behavior gap: (1) prioritization of
ethical concerns, (2) formation of plans/habits, (3) willingness to
commit and sacrifice, and, (4) modes of shopping behavior. They
found that obstacles such as alternative personal values, persistent
habits, lack of planning, unwillingness to sacrifice, missing informa-
tion, and situational distractions often prevent these factors from
translating into ethical action.

Djafarova et al. [34] interviewed a cohort of participants from
Generation Z based in the UK (n = 18) and found that they had
strong awareness and desire toward ethical and environmental con-
cerns. However, they felt limited by their finances when considering
high-value items and instead tended to exercise more responsibility
by recycling, dieting choices, and reducing consumption.
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More recently, Azzopardi and Van Der Sluis [8] conducted a
survey (n = 286) investigating the role of search in the intention-
behaviour gap. They found that there was a progressive gap from
how much importance participants placed on different aspects per-
taining to a product, whether they considered such aspects during
their purchase decision, and finally to whether they choose to search
for more information about the aspects (or not). Participants who
did search for secondary information reported challenges includ-
ing low awareness, limited accessibility, difficulties in finding and
understanding relevant details, lack of trust, and the complexity of
comparing alternatives.

In a follow up task based study (n = 308), they found that search-
ing for ethical information can increase the perceived importance
of ethical considerations in purchasing decisions, however, this
effect was not primarily driven by pre-existing ethical intentions or
the act of searching. Instead, meaningful behavior change occurred
when consumers recognized gaps in their knowledge and were
able to make sense of the ethical information they encountered.
These findings suggest that responsible consumption is to certain
extent an information problem, where increasing awareness and
comprehension plays a pivotal role in aligning consumer choices
with ethical values.

3 Survey on Search-Related Obstacles to
Responsible Consumerism

To investigate the challenges consumers face when trying to make
purchasing decisions we expanded upon past work [8] surveying a
larger and broader range of participants. The survey instrument was
designed to evaluate the extent to which search supported or im-
peded participants’ ability to make informed purchasing decisions.
The survey asked participants to recall a recent purchase valued at
least 100$ and asked them about their reasons (not) to search*. We
also asked participants about their reasons for why they did not
search for information regarding the range of socially responsible
aspects mentioned above (e.g., labor and employment rights, fair
trade, environmental friendly, sustainability, social justice, ideology,
etc.). For full details of the survey, see [8].

In this work, we report our findings based on 601 participants to
provide a more representative sample of consumers (compared with
286 in [8]). The extended sample had a similar distribution for age
(mean: 33.55, std: 11.51), gender (370 male, 220 female, 11 unknown)
and geography (top-5: United Kingdom 198, Poland 83, South Africa
57, United States 56, and Portugal 33) as in [8]. The greater sample
size enables us to examine different consumer cohorts based their
Ethically Minded Consumer Behavior (EMCB) questionnaire scores.

3.1 From Ethically Minded to Ethically Agnostic

The EMCB is a validated questionnaire that measures participants’
intentions towards ethical consumption [87], including ecologi-
cal and social-ethical concerns and willingness to recycle and pay
more. Given the survey results, we applied factor analysis to iden-
tify different types of consumers. The elbow method was used to
determine the appropriate number of clusters. Figure 2 depicts the
three clusters found. Of our 601 participants, 29.09% were low on

#Ethics approval for the study was granted by the University of Strathclyde’s Department of Computer
and Information Sciences Ethics Committee (Application No. 2294)..

3856

Frans van der Sluis, Leif Azzopardi, and Florian Meier

EMCB clusters
® low
® moderate

®  high

PCA1

Figure 2: 2D Scatter plot of participants with K-Means
Clustering based on their EMCB answers. K-Means cluster
analysis was performed with 3 clusters and after scaling
answers to standardized scores (mean and std.). Plot axes are
derived from a Principal Component Analysis (PCA). The
figure indicates a clear distinction between clusters on the
major principal component (PCA1, R? = 64.44%), whilst
variability remained on the second component (PCA2,
R? =7.44%).

the EMCB scale (with a mean of 1.74) suggesting that they were
the least ethically minded and/or ethically agnostic showing little
intention or regard for purchasing ethical and socially responsible
products. 43.72% were moderately ethically minded (with a mean
of 2.98), expressing a mixture of ethically mindedness towards cer-
tain aspects of being socially responsible (but not all). For example,
they may have expressed concerns over environmental aspects
but not employment rights, or vice versa. The remaining 27.19%
were considered to be highly ethically consumers (with a mean of
4.13), showing much concern and demonstrated behaviours towards
shopping ethically and responsibly. For example, such participants
indicated that they switched to more environmentally friendly prod-
ucts, used recycled goods/containers, avoided products that caused
harm, avoided socially irresponsible companies, etc. This analysis
suggests considerable differences between groups of participants
in their intentions towards responsible consumption. The outcome
falls in line with previous works that found similar distributions of
ethically minded consumers [24, 45].

Figure 3 displays the extent to which intentions extended into
considerations and search activity. For product-related criteria,
which are primary to the purchase decision, the majority of partic-
ipants indicated that they considered and also searched for these
criteria. Chi-square analysis detailed in Figure 3 showed that their
chances of acting upon product criteria was slightly affected by their
EMCSB cluster, suggesting a general tendency towards more consid-
ered decision making. For aspects related to social-environmental
responsibility and ethics, a minority of participants considered or
searched. Chi-square analysis shows that the probability of con-
sidering these aspects depended significantly on EMCB cluster,
ranging from 6.04% for low EMCB, 21.52% for moderate EMCB, to
42.42% for high EMCB. When considered, the odds of searching
furthermore increased from 39.39%, 51.14%, to 62.95% with EMCB
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Figure 3: Influence of EMCB cluster on participants’ intention-search gap. The gap is expressed in terms of participants’
activities during their purchase decision; whether they considered and/or searched for an aspect. Aspects are grouped per
theme, where the themes of ’Environmental and Social Responsibility’, ’Ethical Procurement’, and ’Inclusion and Ideology’ are
combined under ’Secondary aspects’. Chi-square tests showed a small, significant influence of EMCB cluster for Product
Evaluation aspects (y? = 18.03, df = 6, p < .01). For secondary aspects, a large, significant influence of EMCB was confirmed
(x? = 218.87, df = 6, p < .001).

scores. These results indicate that intentions partly explain subse-
quent considerations and search activity. Nevertheless, even for the
high EMCB cluster, a considerable gap remained with 73.30% either
not considering or not searching for these aspects.

3.2 Reasons Not to Search

To explore why participants did not seek information on the socially
responsible and ethical aspects (from here on: secondary aspects),
we asked them to indicate their reasons for not searching. Counts
for a pre-listed set of reasons are summarized in Figure 4.

The responses revealed a common theme within participants’
decision-making processes: The perceived value of acquiring infor-
mation related to responsible consumption aspects often fell short
to the associated costs of searching. Participants reported multifac-
eted challenges, spanning from the unavailability or complexity of
locating reliable information to the inadequacy of their prior knowl-
edge to effectively search for secondary aspects, making seeking
‘too time consuming’ and information ‘hard to find’. In addition,
participants questioned the relevance of secondary aspects during
decision making citing their unawareness of potential issues in
the supply chain, such that they had ‘not considered [it] before’
or assumed they ‘already knew needed info’. Some participants,
however, cited limited motivation (‘don’t care’, ‘wouldn’t impact
decision’) rather than unawareness. Effort-related barriers were
more common among participants with moderate to high inten-
tions, while value-related reasons were more often endorsed by
those with lower intentions (Figure 4).

Collectively, these obstacles limited participants’ capacity to
engage in searches and frequently lead to a priori neglect of sec-
ondary aspects during decision making. Secondary aspects were
often overlooked or undervalued, yet recognizing their importance
often requires the very search that feels too burdensome to begin
[96].

3.3 Information Seeking Challenges

Our survey results and literature review highlight several user-
side obstacles responsible consumers face when seeking product
information. Here, we complement the pre-listed reasons in Figure 4
with rich survey comments that capture additional perspectives,
as well as extend previous work by re-structuring the identified
challenges using the consumer buying process model (Figure 1).
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Problem Recognition. As previously mentioned, the problem recog-
nition phase is an important step in the buying process where the
consumer identifies their needs. For the responsible consumer (or at
least for a consumer considering to be responsible, ethical, etc.), ad-
ditional, secondary aspects regarding what is required and relevant
need to be considered. Here, our findings indicate that consumers
face challenges in: (1) realizing that secondary aspects are relevant
to their purchase decisions; (2) recognizing their relevance within
the product category; and, (3) acknowledging gaps in their own
knowledge, as illustrated by these quotes:

“I didn’t consider this as a priority, but I could be very well
convinced of the relevance of this information”.
(Country of Origin / Place of Manufacture - Participant 30)
“Not sure how it would be relevant when buying a camera”.
(Ethical Sourcing / Production - Participant 599)
“I just assumed every company is the same in this matter, so I didn’t
even consider it”.
(Political Stance / Ideology - Participant 30)

While some of these challenges may stem from consumer apathy
towards responsible consumption, these quotes overall align with
quantitative findings in Figure 4 on a lack of awareness of secondary
aspects and of knowledge gaps (reasons 1 and 7). They indicate that
an initial lack of problem recognition can prevent searching, but also
show an openness of participants to re-evaluate their considerations
and assumptions.

Information Search. After the recognition of an (information)
need, the search for information itself may pose a challenge to
responsible decision making. Our findings indicate that consumers
specifically face challenges related to: (1) the availability and exis-
tence of information regarding the different aspects; and, (2) the
accessibility of such information and the cost to obtain and find
said information. This was highlighted by the following quotes by
participants:

“The information isn’t readily available”.
(Slave/Child Labour / Employment Rights - Participant 512)
“If the information was on the product description, I would consider
it, but otherwise, it was a topic that I did not check”.
(Ethical Sourcing / Production - Participant 277)
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Figure 4: Participants’ selections of pre-listed reasons for not

searching on aspects related to Environmental and Social

Responsibility, Inclusion and Ideology, and Ethical Procurement. Frequencies of selections are relative to the total number of
times participants were asked about an aspect. Reasons displayed may be shortened from their original descriptions.

These challenges are echoed in reason 5 “too time consuming” and 6
“hard to find” in Figure 4. They show that, for information associated
with secondary aspects to be retrieved, it must first exist, and then
be accessible without being prohibitively costly to the searcher.

Information Evaluation. Once consumers have found a number
of product alternatives and information related to those products,
they need to evaluate the alternatives — based on the information
they have found. Assuming the consumer can find relevant infor-
mation about the secondary aspects of concern, they face two more
challenges: (1) understandability of the information and how to
make sense of the labeling, regulations, statistics, etc.; and, (2) reli-
ability of the information and whether it can be trusted and used,
as illustrated by the following quotes:

“The biggest challenges when shopping and comparing products online
are sifting through information overload, verifying the authenticity of
reviews, and dealing with incomplete or inconsistent product details.”
(Participant 176)
“Due to the nature of components used(rare earth metals, and metal in
general) I did not conduct further research into it as this information
is difficult to validate.”
(Ethical Sourcing / Production - Participant 314)

These challenges were not covered by the pre-listed reasons in Fig-
ure 4, but were nonetheless raised by participants. They underscore
the cognitive burden imposed by complex, incomplete and some-
times obscured information sources about manufacturing practices
and ethical standards.

Purchase Decision. Making a purchasing decisions is complex,
involving a multitude of primary aspects such as product features,
quality, and price considerations. Responsible purchasing decisions
introduce several additional layers of complexity, encompassing
the secondary aspects associated with ethical, environmental, and
social considerations. Here, our findings indicate that consumers
face challenges in: (1) dealing with overload of information and
alternatives; (2) dealing with the incompleteness and uncertainty
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associated with the information found (and not found); and, (3) mak-
ing trade-offs between alternatives on both primary and secondary
aspects.

“I should have looked further but became very overwhelmed with
making this decision”

(Participant 473)
“Sometimes there is too much choice which can confuses matters and
takes up more time to determine the best option.”

(Participant 115)

These comments highlight how the broader range of aspects and cri-
teria considered, the challenge of making well-calibrated decisions
becomes even more intricate, time-consuming, time-pressured and
difficult.

Conclusion. The array of challenges that users face are not ex-
perienced in isolation, but rather in junction with each other as
consumers progress through the stages of the consumer search
process. The challenge begins with considering secondary aspects,
recognizing their general importance, and their specific relevance to
the product category. Once considered, consumers need awareness
of knowledge gaps and translating those into search queries. When
available, information found can be unreliable, biased, or difficult
to understand. And finally, even with complete information, con-
sumers face the challenge of weighing primary aspects (e.g., price,
features, quality) against secondary aspects (e.g., environmental,
social, ethical considerations), leading to difficult trade-offs [23, 40].
This complexity can deter consumers, as the perceived value of
responsible consumption information often does not justify the
search effort. Conversely, awareness of this complexity can un-
dermine confidence in their search and decision-making abilities,
potentially leading to an a priori neglect of responsible aspects [3].
Taken together, these search challenges underscore the multifaceted
and likely prohibitive nature of the seeking and decision-making
tasks involved in responsible consumption.
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4 Perspectives

In this section, we consider how the different information seeking
challenges interact while providing a number of perspectives that
highlight the importance of IR along with ongoing efforts on how
to address said challenges.

4.1 An Information Extraction Problem

When shopping online, consumers face many information asym-
metries — situations where sellers or producers withhold or fail
to disclose important details about their products, leaving con-
sumers without the full information needed to make informed
decisions [2, 49]. This disparity also arises from selective disclosure
and green-washing tactics employed by companies, creating an
illusion of responsibility while obscuring negative aspects [33, 84].
Additionally, complex global supply chains make it difficult for
consumers to track a product’s ethical journey. Inconsistencies in
data quality and verification further obscure transparency [103],
whilst consumers may struggle to comprehend technical terms
and presentations [103]. These asymmetries can distort consumers’
perceptions of products and brands, leading to misinformed evalua-
tions and undermining their ability to make ethically sound choices.
Such tactics not only limit access to reliable information (Section
3.3, Information Search), but also overwhelm it with noise, shifting
the burden of verification onto consumers — if they can find any
accurate information at all (Section 3.3, Information Evaluation).

The challenges related to the availability, accessibility and qual-
ity of information on secondary aspects are partly rooted in existing
economic arrangements. Information contributing to product sales
is readily available, but information scrutinizing those products is
not. Non-profit organizations, particularly NGOs, have been instru-
mental in addressing this imbalance. They provide branding and
labeling schemes, such as Fair Trade and Energy Efficiency labels,
aimed at improving information availability [5, 101, 109]. Addi-
tionally, they provide fact-checking services that aim at improving
information reliability [17]. However, these endeavors often require
extensive efforts, primarily led by specialized organizations, lead-
ing to a fragmented information landscape that consumers need
to understand and navigate. We propose that IR can significantly
contribute to these efforts by:

Product information on secondary aspects Providing the tech-
nology to generate, extract and synthesize information on
secondary aspects of products from various often disparate
sources. The research challenge lies in effectively integrating
these sources at scale, while ensuring the quality required for
ranking, presentation, and augmentation of product-specific
metadata.

Collective knowledge Establishing connections with community
initiatives aimed at uncovering and organizing metadata.
While technology aggregates diverse sources, collaborative
mechanisms [94] can balance and weave together differing
viewpoints and extract hidden information from nontradi-
tional sources.

Although sustainability and other secondary information exist,
they are often not available at the needed scale or in accessible
formats. Product-level sustainability ratings, such as those from
GoodOnYou (used by Cossatin et al. [29]), are typically proprietary,
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while initiatives like EPREL, Blue Angel, and Higg Sustainability
Profiles remain small, product-specific, and often not openly acces-
sible or machine-readable [54]. As a result, researchers often collect
their own data and compute impact scores [30, 88], though scaling
these efforts remains difficult. Alternative approaches are emerging.
GreenDB, for instance, uses a web-scraping pipeline to provide a
large-scale, continuously updated, machine-readable resource for
clothing sustainability [54], while large language models have been
applied to extract sustainability ratings from unstructured data
[4, 62]. Crowdsourcing platforms also show promise. OpenFood-
Facts (used in Chazelas et al. [25]) exemplifies how community-
driven efforts can aggregate and curate sustainability metadata.
However, comparable platforms for non-food products currently re-
main absent, despite active sustainability discussions on platforms
like Reddit (e.g., r/sustainability). Together, these approaches point
to promising directions for information extraction on secondary
aspects, though significant challenges remain in achieving the scale
and granularity required.

By framing responsible consumption as an information extrac-
tion problem, studies consider both diverse sources and the methods
used to extract data. Although a substantial amount of information
is available, and more is being generated through initiatives like
the EU Corporate Sustainability Reporting Directive (CSRD), much
of it is not machine-readable or easily understood by humans. The
field of IR can take a leading role by providing the technology and
space for different sources to converge [94]. Large language models
(LLMs) hold particular promise in this effort, as they can parse,
integrate, and rewrite disparate sources on secondary aspects into
accessible formats. Moreover, as some critical information remains
hidden, socio-technical solutions may be needed to extract those
from nontraditional sources. Such solutions offer a democratic and
inclusive approach to integrating information, ensuring diverse
organizations and voices are represented [97]. Empowering com-
munity efforts has the potential to counterbalance more readily
available marketing and sales-driven narratives.

4.2 A Complex Search Task

Searching and shopping responsibly involves considering a wider
range of criteria during the decision making process. These cri-
teria include the typically product evaluation (primary) aspects
along with a variety of ethical (secondary) aspects (Section 3.3,
Purchase Decision). Similar to primary aspects, such secondary as-
pects demand domain-specific knowledge related to supply chains,
materials, production locations, and domain-specific certifications
to formulate appropriate search strategies and make responsible
choices. For instance, to check if clothing is sustainably made re-
quires different knowledge compared to assessing fair employment
conditions for household goods. Moreover, these aspects are even
product-specific, meaning that for each product specific searches
need to be carried out. This will often require highly effortful and
cognitively taxing searches [78, 110] which necessitate navigating
and browsing through a large variety of websites. This challenge is
compounded by the potential absence [2, 49, 93, 103] or difficulty
to find or access [10, 61] information due to information asymme-
tries, which can be particularly frustrating and may preclude search
all together [20] (Section 3.3, Information Search). The extent of
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the challenges involved in incorporating secondary aspects into
the decision space suggests that responsible consumerism neces-
sitates solving a complex search task. Such tasks are multifaceted,
involving multiple information needs addressed by diverse sources,
often spanning a number of search sessions. Moreover, they of-
ten demand in-depth domain knowledge to explore the different
facets, requiring searchers to adopt new search strategies to find
relevant and reliable information [27, 63, 104]. The complexities are
compounded when searchers lack the necessary task and domain
knowledge to determine the next steps in their search [6]. In sum,
performing such complex search tasks means searchers need to
synthesize an array of disparate, and potentially conflicting, infor-
mation, leading to longer search durations, increased cognitive load,
in order to make sense and make a purchasing decision (or not).
While mitigation strategies like Fair Trade and Better Cotton Initia-
tive labeling can reduce some of the burden, many products lack
such labels, and consumers may distrust or not fully understand
the certification standards [20, 59].

Given the information-seeking and decision-making challenges
faced by responsible consumers, we propose to address responsible
consumerism as a complex search task. With this framing, the
primary research focus for the IR community should be directed
towards reducing the complexity and making the task easier for
consumers:

Ranking signals & retrieval performance Due to information
asymmetries, retrieval on secondary aspects is principally
challenging. Effective IR techniques can uncover hidden,
obscured, or covered up information so that fair ranking
systems [73] can deliver a balanced and diversified repre-
sentation. Ultimately, this calls for evaluating the precision,
recall, and biases of IR systems on secondary aspects.

Search user interfaces (SUIs) can limit the cognitive load users
experience during this complex search task. Effective SUIS,
including conversational search assistants [85], can support
consumers searching and navigating the decision space [99],
and allow for information integration techniques that offer
a comprehensive overview of the available options [26, 31].

Search systems already play an important role in purchase deci-
sions. IR systems support assessment of primary product aspects
through features such as faceted navigation, advanced filtering,
sorting, and product comparisons [46]. An example of this within
responsible consumption is Ecosia’s Green Consumption Assis-
tant, which integrates eco-scores and sustainability tags in product
comparisons [13, 14]. Substantial efforts have furthermore been
underway towards sense-making support (search-as-learning, SAL;
[56]), retrieval fairness, and sustainability-aware recommendations
[69]. Sense-making can be supported by balancing textual complex-
ity near a ‘sweet spot’ of interest [98]. Fairness in IR ensures a wide
range of perspectives rather than a market-driven dominance [38].
While these algorithms demonstrate potential in retrieving under-
standable information about underrepresented aspects, traditional
search engines often fall short in incorporating secondary details
about products, resulting in commercially-biased SERPs [44] and
unmet needs for socially responsible consumers. Most interven-
tions occur at the interface level, and retrieval experiments using
secondary aspects as ranking signals remain scarce.
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When considering responsible consumption as a complex search
task, the goal becomes to support and enhance sense-making and
decision-making. On the retrieval side, this includes enhancing
the retrieval effectiveness of information on secondary aspects.
Large-scale retrieval experiments (e.g., TREC challenges) can assess
whether algorithms overcome biases to fairly represent hard-to-
retrieve and otherwise unbalanced information on products. On the
user side, this includes supporting users’ sense-making of various
secondary aspects for each product considered and achieving an
overview of these aspects across products for decision making. Here,
cognitive and economic models [7, 71] can guide interface designs,
while eye-tracking, behavioral traces, and subjective feedback can
reveal users’ actual explorations and their sense of ease [21, 28, 47].
By considering both retrieval performance and user effectiveness,
integrated solutions can be developed to make considering sec-
ondary aspects an easier task.

4.3 A Knowledge Calibration Process

In consumer decision-making, individuals often rely on incomplete
information when evaluating products and services. Consumers
tend to disregard missing information as well as form strong judg-
ments based on the limited data available [57]. This makes con-
sumers often overconfident of their knowledge, thinking they know
more than they actually do [3]. This phenomenon is more pro-
nounced in the context of responsible consumer decision-making.
Individuals commonly make assumptions about various ethical, en-
vironmental, and social dimensions in the supply chain of products.
These assumptions that consumers make may not always be justi-
fied, especially considering the often intricate and extensive supply
chains associated with the production of goods. Despite various
campaigns drawing attention to different aspects such as tagging
products with sustainability and environmental impact labels, it is
easy to forget or neglect certain aspects, assume their irrelevance
to the product category under consideration, and assume one’s
knowledge is sufficient (Section 3.3, Problem Recognition).

The challenges highlighted, including a lack of awareness re-
garding secondary aspects, their relevance, and potential knowl-
edge gaps, point to a potential deficiency in knowledge calibration.
Knowledge calibration describes the alignment of (un)certainty
with the accuracy and completeness of our knowledge [3]. Ideally,
we are certain when our knowledge is accurate and complete, and
uncertain when it is inaccurate or incomplete [89]. Uncertainty
frequently drives information search activities aimed at restoring
certainty [12, 95], while certainty about the accuracy of one’s knowl-
edge may deter further information acquisition [19]. Conversely,
a sense of certainty regarding the completeness of one’s knowl-
edge can result in unawareness or overlooking aspects (e.g., over-
confidence bias characteristic of the Dunning-Kruger effect [35]).
Search systems play an important role in this calibration process by
shaping the judgmental context through the ranking and presenta-
tion of product information. They provide knowledge context [83]
that can either offer a sense of certainty via product rankings and
metadata, like price and review scores, or highlight missing infor-
mation, thereby increasing the salience of overlooked aspects [57].
Search results on secondary aspects, by drawing attention to other
decision variables [76] and highlighting potential issues, can raise
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uncertainty regarding the consumer’s knowledge. In fact, the search
process can substantially shape purchase considerations even for
consumers with low initial (EMCB) intentions [96], underlining
the potential influence of search systems in supporting knowledge
calibration.

We propose a shift in perspective by re-imagining search as a
process of knowledge calibration. This shift directs our focus away
from evaluating relevance or learning outcomes in interactive IR
studies and towards evaluating users’ awareness of knowledge gaps
and their subsequent seeking motivation and activity:

Aspects awareness Evaluating product searches on the range of
aspects considered and searched for. By making secondary
aspects a key metric of interactive evaluations, information
systems are evaluated on their ability to contribute to aware-
ness during product (information) searches [76].

Knowledge context Expanding users’ awareness and calibrating
their knowledge of responsible aspects [76]. Appropriate
knowledge context can highlight overlooked or missing in-
formation, elucidate complexities when necessary, and sup-
port users in making more informed decisions [83].

Interactive IR studies have explored calibrating user knowledge
through labels and prompts that highlight inaccuracies and incom-
pleteness of search results [75, 94]. These interface elements can
reduce search time [106] and guide query behavior [107]. In ad-
dition, elements that highlight ethical, social, and environmental
aspects hold promise for raising awareness of knowledge gaps [95]
and of missing dimensions in decision making [57]. Effects may be
moderated by factors like ranking position [43, 92], suggesting that
interleaving results with secondary information (i.e., alongside pri-
mary product information) can enhance exposure. Although most
studies have not targeted responsible consumption directly, similar
nudging strategies in web shops - using tags, prompts, product
swap suggestions, and default options [30, 48, 90] — demonstrate
the potential of interface elements to raise awareness and persuade
consumers. Further research is needed to investigate how such
interventions can shape product (information) searches.

Studies adopting a knowledge calibration perspective evaluate
the cognitive effects [52] of various interventions in search inter-
faces and results rankings. In consumer psychology, these cogni-
tive effects are measured as omission neglect [70] and knowledge
confidence [89]. Users’ awareness can be evaluated by having par-
ticipants list considered aspects, rate their feelings of knowing,
and tracking search activity related to these aspects [76, 95]. The
application of these methodologies becomes feasible in the domain
of responsible consumerism, where normative expectations pertain
to the extent and accuracy with which responsible aspects should
ideally be considered. Nevertheless, there may be no single “ob-
Jjectively optimal” decision outcome for this complex search task
given the intricacies and trade-offs inherent in the decision-making
process. Ideally, studies evaluate whether they can raise awareness
and highlight knowledge gaps - rather than change decision out-
comes directly — in order to help users develop and explore their
preferences more actively [60].
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5 Conclusion

In this paper, we have outlined the information seeking challenges
consumers face when trying to find, assess and decide among prod-
ucts when ethical, environmental and social aspects are of concern.
Our survey results indicated that roughly two-thirds of partici-
pants were aware of these aspects, while another third cared about
them. However, this awareness and desire to be more responsi-
ble when shopping often failed to translate into practice. To over-
come this intention-behavior gap we have argued that responsible
consumerism requires responsible search — where the systems and
platforms that consumers use not only help to educate and raise
awareness, but also enable consumers in finding and factoring in
such information when making their purchasing decisions. Ideally,
search systems would empower consumers to articulate their val-
ues, explore a more diverse range of options, reflect more deeply
on the trade-offs, and ultimately make informed, context-sensitive,
and hopefully more responsible decisions [60, 69].

However, the challenges that responsible consumers face are
unlikely to be met by just one (technical) system but rather by
system(s) and human collaborative efforts (socio and technical)
coming together: providing the legislation, regulation, education
and information needed to facilitate more informed and responsi-
ble purchasing decisions. This will require building partnerships
between retailers, NGOs, governments, and technology providers
to create a comprehensive responsible shopping ecosystem that
promotes awareness and facilitates access to information.

In this paper, we have argued that IR has a crucial role to play in
this transformation — by developing tools, interfaces, and systems
that empower consumers through responsible search. In order to
achieve this transformation, we need to (1) reframe responsible
consumption as an information extraction problem to reduce in-
formation asymmetries; (2) redefine product search as a complex
task requiring interfaces to lower the cost and burden of respon-
sible search; and (3) reimagine search as a process of knowledge
calibration to help consumers bridge gaps in their awareness and
understanding when making purchasing decisions. This will require
addressing a variety of research challenges ranging from improving
access and retrieval of secondary aspects to supporting sense mak-
ing and decision making. By embracing these challenges, the IR
community can drive meaningful progress, shaping search systems
that are not only technologically advanced but also socially respon-
sible. This sets a path forward for interdisciplinary collaboration
aimed at fostering responsible consumerism through responsible
search.

6 Our Perspective

This paper is written by a multi-disciplinary team of academics from
computer science and humanities. We aim to provide a consumer-
focused perspective, rather than the commercial perspective that
has typically focused on engagement, conversions and sales.
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