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Abstract 

Background:  The EU chemicals regulation “Registration, Evaluation, Authorisation and Restriction of Chemicals” 
(REACH) aims to reduce the usage of substances of very high concern (SVHCs) by firms. Therefore, a consumer right-
to-know about SVHCs in articles is intended to create market-based incentives. However, awareness of the right-to-
know among EU citizens is low. Moreover, the response window of 45 days afforded to suppliers impedes immediate, 
informed decisions by consumers. Consequently, despite being in effect for more than 10 years, only few consumer 
send requests. Civil society actors have developed smartphone applications reducing information search costs, 
allowing users to send right-to-know requests upon scanning an article’s barcode. Answers are stored in a database 
and made available to the public immediately. This paper assesses to which extent smartphone tools contribute to 
an increased use of the right-to-know by undertaking a case study of the application “ToxFox” by the German non-
profit organisation Bund für Umwelt und Naturschutz Deutschland (BUND).

Results:  An analysis of the data from the BUND database for the period 2016 to 2018 reveals that about 20 thou-
sand users have sent almost 49 thousand requests. This has led to more than 9 thousand database entries, including 
189 articles which contain SVHCs above the legal threshold. The data also indicate that receiving information on 
requested articles encourages further use of the application. Many suppliers accept the application and pro-actively 
provide information on articles without SVHCs above the threshold. However, most consumers use the application 
only for a short time, and suppliers are struggling to reply to right-to-know requests.

Conclusion:  Evaluating the results, the study identifies options to enhance the application’s design in terms of user 
motivation and legal certainty, and to enhance the framework governing "barcode" assignments to articles with 
a view to better contributing to transparency. As for policy implications, a lack of consumer requests can in part 
be traced back to design flaws of the right-to-know and a lack of implementation and enforcement of REACH. In 
addition, suppliers have to increase their supply chain communication efforts to make sure they are in a position to 
properly answer consumer requests. We recommend several policy options addressing these and additional aspects, 
thus contributing to the legislative review of Art. 33 REACH.
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Introduction
International law and policies call for transparency and 
a high level of protection concerning consumer articles 
with problematic substances, i.e. chemicals with intrinsic 
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properties that may cause damage to human health and/
or the environment. For example, Art. 5(8) of the Aarhus 
Convention obliges party states to “develop mechanisms 
with a view to ensuring that sufficient article information 
is made available to the public in a manner which enables 
consumers to make informed environmental choices” [1]. 
A similar notion can be found in the 2015 UN Resolution 
“2030 Agenda for Sustainable Development”, Sustainable 
Development Goal 12 “Ensure sustainable consumption 
and production patterns”.

Transparency is not only considered a desirable objec-
tive in itself, but is also increasingly used as a regulatory 
instrument [2]. After direct regulation and economic 
instruments, transparency has been described as the 
“third wave” in toxic substance control, receiving political 
and scholarly attention in particular after considerable 
reductions of chemicals listed on the United States Toxic 
Release Inventory [3–7]. The premise of regulatory trans-
parency is that it corrects for informational asymmetries 
between firms and the public and creates market-based 
incentives for firms, through consumer or public pres-
sure, to change their behaviour according to a regulatory 
goal. These incentives result not only from actual changes 
of consumer demand, but also from firms’ expectations 
thereof or perceived reputational threats posed by con-
sumers or relevant advocacy groups [8–10]. However, as 
recent reviews of the literature show, information disclo-
sure policies are often ill-designed and therefore fail to 
elicit the intended behavioural responses of consumers 
and firms [2, 8]. For example, a prerequisite is that the 
disclosed information enables the public to easily dis-
criminate between firms and articles based on certain 
criteria—in this case, the use of problematic substances 
[5]. Moreover, consumers are more likely to use informa-
tion that they can easily access and take into account at 
the moment of decision-making [8, 11].

Although public disclosure is also an integral part of 
the European chemicals regulation REACH1, the provi-
sions do not meet the aforementioned conditions and 
are therefore unlikely to create market-based incentives 
for firms to substitute problematic substances. In accord-
ance with Recital 117 REACH, which states that “EU citi-
zens should have access to information about chemicals 
to which they may be exposed in order to allow them to 
make informed decisions about their use of chemicals” 
(see also Art. 118,  119 REACH), most information col-
lected under REACH is publicly available through the 
website of the European Chemicals Agency (ECHA). For 

example, the agency provides brief profiles of substances 
which contain information on hazard classification 
and labelling and how consumers and workers may be 
exposed.2 Profiles contain very high level information on 
the types of articles (e.g. plastic articles) substances are 
potentially used in, but no information about which firms 
actually use a substance in a specific product. Hence, 
consumers can at best use the information to decide 
whether to buy a certain type of article or not, but they 
cannot use the information to discriminate between dif-
ferent articles of the same type.

Although REACH does not disclose firm or article spe-
cific information, Art.  33(2) REACH gives consumers a 
right-to-know about so-called substances of very high 
concern (SVHCs) in certain articles upon request. More 
specifically, Art. 33(2) REACH stipulates that on request 
by a consumer, any supplier of an article containing a 
SVHC in a concentration above 0.1 wt% shall provide the 
consumer with sufficient information, to allow safe use of 
the article. This information must include, as a minimum, 
the name of the SVHC and must be provided, free of 
charge, within 45 days of receipt of the request.3 SVHCs 
are determined by competent REACH authorities in any 
EU Member State or by ECHA on behalf of the European 
Commission; the respective procedures are laid down in 
Art. 59(4) REACH. The first SVHCs were identified in 
late October 2008; until July 2020 209 SVHCs have been 
added to the list.4 In the words of the European Commis-
sion, the right-to-know was included so “[c]onsumers can 
play an active role in the process [i.e. encourage compa-
nies to look for safer alternatives] by taking an interest in 
the safety of the products they buy”5. However, in com-
parison to e.g. information on product labels, consumers 
have to invest a relatively large amount of time and effort 
in exercising Art.  33(2) REACH: they need to research 
article and contact data, send a request to the firm and 
wait up to 45 days for a response. Indeed, existing infor-
mation indicates that consumers have sparsely used their 
right-to-know. In the 2012 regulatory review of REACH, 
industry representatives reported that consumers made 
“limited use” [12] of the instrument.6

1  Regulation (EC) No 1907/2006 of the European Parliament and of the Coun-
cil, OJ 2006 L 396/1. REACH concerns the registration, evaluation, authori-
sation and restriction of chemicals and established the European Chemicals 
Agency.

2  See https​://echa.europ​a.eu/infor​matio​n-on-chemi​cals/.
3  The definition of “article” is quite broad and basically applies to all arti-
cles other than substances or mixtures (Art.  3(3) REACH). The “supplier 
of an article” is any producer or importer of an article, distributor or other 
actor in the supply chain placing an article on the market (see Art.  3(33) 
REACH). Hence, consumers can e.g.  address a request to the brand that 
manufactures and sells the article as well as retailers who only sell the arti-
cle.
4  See https​://echa.europ​a.eu/de/candi​date-list-table​.
5  http://ec.europ​a.eu/envir​onmen​t/chemi​cals/reach​/right​_en.htm.
6  At the time of writing, there was no robust and comparative data or 
research on consumer use of Art. 33(2) REACH available.

https://echa.europa.eu/information-on-chemicals/
https://echa.europa.eu/de/candidate-list-table
http://ec.europa.eu/environment/chemicals/reach/right_en.htm
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To address some of the limitations of Art.  33(2) 
REACH within the existing regulatory framework, 
European NGOs and public authorities have developed 
smartphone applications that help consumers submit 
right-to-know requests and collect firms’ responses in 
a database to make them available to the public. Using 
the smartphone camera, the applications read an arti-
cle’s barcode (translating the Global Trade Item Number, 
GTIN) and allow users to access article information on 
SVHCs if available. Similar to product labels, users can 
easily access the information at the moment of decision-
making and discriminate between articles, based on a 
simple binary categorisation (article does or does not 
contain SVHCs above 0.1 wt%). Thereby, the applications 
essentially reduce waiting time from the legal time limit 
of 45 days to a few seconds. If the SVHC status of an arti-
cle is not known to the application, users can send auto-
matically generated Art. 33(2) REACH requests to firms. 
Information provided by firms in response is stored in a 
database and then immediately made available to other 
users. The applications thus lower information search 
costs for users, especially once the SVHC status of an 
article is known.

The main purpose of this paper is to provide a con-
ceptual and empirical assessment of the relevance of 
the applications for facilitating the “right to know” on 
SVHCs in articles and thus fostering market-based incen-
tives. In doing so, we focus on the smartphone applica-
tion “ToxFox” by the German NGO “Friends of the Earth 
Germany” (BUND), which is one of originally only three 
existing tools of this kind and which has the largest user 
base [13]. In the following section, we give an overview 
of the existing tools and shortly explain their main fea-
tures. We also discuss limitations of GTIN-based applica-
tions. Since the applications are based on Art. 33(2), all 
limitations associated with the legal provision also extend 
to the applications. We therefore explain the limitations 
of Art. 33(2) in its current implementation and related to 
its enforcement by authorities. In the  ’Methods’  section 
we shortly present the methods used in our empirical 
analysis. We analyse the application in its “initial stage” 
of database build-up. In the ’Results’ section, we descrip-
tively analyse data from BUND’s database to assess the 
impact of the application in terms of the quantity of 
Art. 33(2) requests compared to the time period, before 
the right-to-know was added to ToxFox. The analysis also 
includes a regression analysis of the BUND data to make 
initial inferences regarding factors driving user behav-
iour. In the last section, we summarise the identified 
motivational, legal and technical barriers to an increased 
relevance of the application for market-based incentives. 
We then conclude with recommendations addressing 
governance issues and smartphone applications in the 

context of Art.  33 REACH and suggest potential direc-
tions for future research.

Our paper contributes to the delayed legislative review 
of Art.  33(2) REACH7 which will gain momentum with 
the launch of the European Commission’s “Chemicals – 
strategy for sustainability (toxic-free EU environment)”8 
expected in the third quarter of 2020 as one result of the 
European Green Deal [14]. Besides, the paper is one of 
the first to consider market-based incentives to reduce 
SVHCs under REACH [15, 16] and the first to analyse the 
right-to-know in this context. Moreover, BUND’s data 
set provides us with the unique opportunity to observe 
and analyse individual consumer request behaviour over 
time.

Background
Overview of consumer tools and approaches
NGOs and public authorities have developed several 
tools to reduce the information search costs for consum-
ers making right-to-know requests. Two approaches have 
been adopted: (1) help consumers file a request and (2) 
collect suppliers’ responses in a database to make them 
available to other consumers and the public. As for the 
first approach, many actors offer(ed) sample letters in 
which consumers insert article details and personal 
contact data that can then be sent via mail or email.9 In 
2012, the German Environment Agency (UBA) and the 
NGO “Friends of the Earth Germany” (BUND) released 
an online inquiry tool. Here, consumers had to fill in only 
the name of the article as well as its GTIN. The tool auto-
matically sent the request to the owner of the GTIN.10 
The next development  step in this approach was intro-
duced in 2017, when UBA launched the smartphone 
application “Scan4Chem”.11 Consumers using this appli-
cation first generated their personal profile by providing 
contact data. Subsequently, they could send right-to-
know requests by scanning the barcode attached to an 
article. With this tool, sending requests from the point of 
sale became more convenient. However, the initial ver-
sion of Scan4Chem and the other online inquiry tools 
did not help overcome the central limitation of Art. 33(2) 
REACH, i.e. the response time frame of 45 days and lack 
of a public database with information on SVHCs in arti-
cles. Three other smartphone apps combine the approach 
of Scan4Chem with a database which stores suppliers’ 

7  Refer to Art. 138 REACH for more details.
8  https​://bit.ly/39Ly2​4G
9  https​://goo.gl/HBmP8​b, https​://goo.gl/LRwWV​Y.
10  See https​://goo.gl/HTqxD​a. Owners of GTINS are listed in the database 
GEPIR (Global Electronic Party Information Registry) of GS1.
11  https​://goo.gl/7GDKE​d.

https://bit.ly/39Ly24G
https://goo.gl/HBmP8b
https://goo.gl/LRwWVY
https://goo.gl/HTqxDa
https://goo.gl/7GDKEd
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responses: (1)  The app “Tjek Kemien” was launched in 
2014 by the Danish Environmental Protection Agency 
and the NGO “Danish Consumer Council” (Forbruger-
rådet Tænk);12 (2)  The right-to-know was added to the 
scope of “ToxFox” in 2016 (see below), (3) UBA, BUND, 
the Danish Environmental Protection Agency and the 
Danish Consumer Council collaborated with additional 
agencies, NGOs and research organisations in the “LIFE 
AskREACH” project13 to develop an application simi-
lar to “Tjek Kemien” and “ToxFox”, which was launched 
in 2019 in several European countries14 under different 
names.15

The possibility to send Art.  33(2) requests via the 
BUND application ToxFox was first introduced on 20 
October 2016. However, ToxFox was officially launched 
in 2013. Until its update in October 2016, ToxFox users 
could only retrieve information on (potentially) endo-
crine disrupting chemicals (EDCs) contained in cosmetic 
products.16 Therefore, when interpreting the results of 
our empirical analysis, it should be taken into account 
that the application already had active users when the 
possibility to make SVHC requests was introduced. All 
previous functionalities for EDCs in cosmetic products 
are still available. Unfortunately, we have no data on the 
use of the EDC function for the time period covered by 
the data set used in our empirical analysis. Hence, we 
cannot compare the use of the EDC versus the SVHC 
function.

Regarding the SVHC function, after scanning the 
barcode of an article, the application shows its name 
and picture. If SVHC information for a requested arti-
cle is available, the application lists the name of the 
substance(s) or informs the user that the article does 
not include SVHCs (above the legal threshold) accord-
ing to the supplier. If the requested data is unavailable, 
users can send an automated request with a single click. 
Users can view their requests and monitor whether 
firms answer within the 45 day deadline set by REACH. 
Users who have not received an answer within the dead-
line can tick a “notify the supplier” box to resend the 
request. The section “Article search and history” lists 
previous articles looked at by the user in a certain period 

and allows the search of articles using a text entry box. 
Hence, users do not need physical access to an article 
at home or in retail to send requests.17 BUND not only 
provides the smartphone application for consumers, but 
also a browser-based front end for article suppliers.18 
Instead of responding to REACH requests via email, 
suppliers can answer pending requests via the front 
end. They can also pro-actively provide data for articles 
which have no pending requests. Entries may even refer 
to entire GTIN ranges.19 Moreover, registered suppliers 
receive email reminders every six months when the can-
didate list is updated. Once information on an article is 
entered, it is communicated automatically to users with 
pending requests. If suppliers do not use the front-end 
but respond directly to the email request, both BUND 
and the user will receive the email response and BUND 
will manually add adequate SVHC information to the 
database.

Adequacy of GTIN‑based applications as a communication 
tool for Art. 33(2)
GTINs are an imperfect tool for identifying individ-
ual articles. First, suppliers sometimes assign the same 
GTIN to whole groups of articles, e.g.  as in the case of 
fast changing collections [18]. Second and more impor-
tantly, specimens of the same article may originate from 
different production batches. For each batch, there can 
be different actors and process steps in the supply chain. 
This, in turn, may result in differing chemical composi-
tions of articles, which may or may not trigger the Art. 33 
REACH information obligations. However, the “GTIN 
Management Standard” states that only changes to the 
article formulation that affect the legally-required declar-
able information on the packaging of an article require a 
new GTIN.20 According to feedback from industry rep-
resentatives during a workshop on the application, it is 
therefore not common practice to assign an individual 
GTIN to each production batch.21 Linking communi-
cation via the application to additional article identifi-
ers (e.g. batch number) could thus constitute a possible 
solution.

Moreover, barcode owners, to whom requests are 
addressed, may be located outside the geographic 

17  This function coincides with the observation that the point of decision 
increasingly deviates from the point of sale [17]. In addition, users can access 
background information on SVHCs, REACH and the societal relevance of the 
right-to-know.
18  toxcheck.info
19  Most barcodes are linked to a GTIN, assigned by the organisation GS1. 
Assessing their GTIN, the ToxFox identifies articles.
20  https​://www.gs1.org/1/gtinr​ules/en/
21  https​://goo.gl/fktTq​V.

12  http://tjekk​emien​.dk.
13  Cf. on the implementation project “LIFE AskREACH”, funded within the 
framework of the LIFE Regulation (LIFE16 GIE/DE/000738) www.askre​ach.
eu.
14  https​://www.askre​ach.eu/app-launc​hes-acros​s-europ​e/
15  In Germany the application is called Scan4Chem and by its launch 
replaced the original Scan4Chem.
16  In comparison to SVHCs articles, informing consumers about EDC in 
cosmetic products has the distinct advantage that, according to Art. 19(1)
(g) Regulation (EC) 1223/2009, the packaging those products has to be 
labelled with a list of ingredients.

https://www.gs1.org/1/gtinrules/en/
https://goo.gl/fktTqV
http://tjekkemien.dk
http://www.askreach.eu
http://www.askreach.eu
https://www.askreach.eu/app-launches-across-europe/
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jurisdiction of REACH, i.e.  outside the European Eco-
nomic Area (EEA) and, hence, lack incentives to provide 
the requested data. Due to the high share of imported 
articles on the EU market, this is highly relevant. Accord-
ing to Eurostat, in 2015, about 56 % of articles sold within 
the EU market have been imported into the EU-28 from 
third countries. A high share of these articles are assumed 
“articles” in terms of REACH [19].22

Furthermore, there are some (alleged) legal uncertain-
ties with respect to the role of BUND in the communi-
cation between consumers and firms. First, the BUND 
sends requests on behalf of consumers. [20] argues that 
recipients of requests sent via the application are not 
provided with an actual “procuration” and, thus, could 
suspend the request until such a document is received. 
One simple solution would be to add a tick box to the 
tool, allowing consumers to explicitly declare that they 
confer a mandate to BUND. This procuration could be 
attached to requests automatically. Alternatively, BUND 
could link every request on behalf of a consumer with a 
“twin-request” in their own right. All sorts of end-users 
of articles, including legal persons such as NGOs, are, as 
shown by the legal arguments in the next section, entitled 
to send requests under Art. 33(2).

Limitations of Art. 33(2)
Design flaws in the REACH regulation and alleged legal 
uncertainties
The legal framework creates some uncertainties and 
obstacles to the optimal use of applications. These barri-
ers affect consumers either directly, or indirectly through 
firms.

The information right is not particularly consumer-
friendly. If firms take full advantage of the legal time limit 
of 45 days, consumers may be discouraged from send-
ing requests. Besides, according to Art.  33(2), firms are 
not obliged to answer if the requested article does not 
contain SVHCs above the legal threshold. This leads to 
uncertainties as to the conclusion that can be drawn from 
the absence of a response, as firms may or may not com-
ply with their information obligations.

There are also a number of alleged legal uncertainties 
for firms. First, for firms to be able to inform consumers, 
information on substances needs to be communicated in 
the article supply chains. In this respect, REACH comple-
ments the “right to know” with a similar obligation stipu-
lated by Art. 33(1): Within the professional supply chain, 

suppliers of articles that contain SVHCs above 0.1  wt% 
have to actively provide the recipient of the article “with 
sufficient information, available to the supplier, to allow 
safe use of the article including, as a minimum, the name 
of that substance”. In the REACH architecture, the pro-
cesses steered by Art.  33(1) shall thus build the knowl-
edge base necessary for a proper working of Art.  33(2). 
However, according to ECHA, “[t]here are clear indi-
cations that the information on substances is not ade-
quately communicated in the article supply chains” [21, 
22]. Hence, firms often do not know the SVHC contents 
of their articles [23]. The lack of supply chain commu-
nication affects brands’ and retailers’ ability to answer 
consumer requests. This raises the question of who is 
responsible if brands or retailers do not receive (any) 
SVHC information from their suppliers. Art. 33(1) does 
not oblige the recipients explicitly to actively request 
this information or to investigate this issue, in case no 
or only doubtful information was provided by their sup-
pliers. However, article recipients such as brands and 
retailers remain fully responsible for the legal conformity 
of the articles they place on the market. Art. 33 REACH 
thus strongly encourages suppliers of articles to build up 
organisational capacities which allow them to determine 
whether their articles or components thereof contain 
SVHCs above 0.1 wt%. In fact, keeping the legal principle 
of proportionality in mind, the European Court of Jus-
tice (CJEU) ruled that this requirement “which is mini-
mal in nature, cannot be regarded as being an excessive 
burden”.23 A strategy of relying on supplier compliance 
would thus put professional recipients at risk [24]. This 
interpretation is in line with the explicit duties laid down 
in Art. 36 REACH which does not only contain the “obli-
gation to keep information”, as indicated by the title of 
the provision; rather, as a logical first step each “distribu-
tor shall assemble [ . . . ] all the information he requires to 
carry out his duties under this Regulation”. The provision 
thus formulates the general “duty to organise” which is 
ultimately embedded in the principle of self-responsi-
bility of commercial actors as laid down in Sentence 1 of 
Art. 1(3) REACH. Thus, REACH actors have to actively 
organise the information, communication and coopera-
tion (IC&C) processes in the supply chain on which the 
functioning of the various REACH mechanisms is based 
upon.

Second, Art. 33 REACH does not specify whether the 
0.1 wt% value in case of articles that are complex objects 
(e.g. car, mobile phone, shoe) refers to the whole article 
or to each article it is composed of. Member states had 
enforced differing interpretations of the provision [25] 22  Another factor is related to the Global Electronic Party Information Regis-

try (GEPIR) of GS1. Firms usually add contact details of employees in charge 
of commerce or logistics to GEPIR. Therefore, requests may ultimately not 
be forwarded to employees that are familiar with consumer rights under 
REACH. 23  CJEU, Case 106/14, §80.
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until the CJEU decided in favour of the “once an arti-
cle always an article” approach:24 The 0.1  wt% thresh-
old applies to articles which were joined or assembled 
together to form a more complex object [26]. It also 
applies to the complex object itself if, e.g., this complex 
object is an assembly of two articles merged with adhe-
sives that contain SVHCs above the threshold [26]. In 
addition, the packaging used for transport and presen-
tation of an article is considered a separate article under 
REACH and is therefore separately subject to all article 
related provisions.

Third, as for the temporal scope of Art. 33(2), authori-
ties most likely will not enforce information requests 
addressed at articles that have been placed on the mar-
ket before REACH entered into force on 1st June 2007. 
For articles placed on the market thereafter, actors in the 
supply chains should have developed communication 
systems to ensure the flow of SVHC information. At least 
for articles placed on the market after 28th October 2008, 
when ECHA first published the candidate list, suppliers 
are obliged to communicate information on candidate list 
substances pursuant to Art. 33 REACH. More precisely, 
the communication duties are determined by the candi-
date list in effect at the time of request and not at market 
placement. Hence, as the list evolves, so do the commu-
nication duties of article suppliers. Contrary interpreta-
tions by authorities are not grounded in the legal text.

Fourth, Art.33(2) REACH does not give clear instruc-
tions on the kind of information that needs to be provided 
to a consumer upon a right-to-know request. However, 
for suppliers to ensure compliance, the response must, as 
a minimum (1) refer to the individual article in question, 
i.e.  taking into account the specific production batch, 
(2) refer to SVHCs according to REACH, (3) declare 
the names of all SVHCs above 0.1 wt% contained in the 
complex article or its components which remain articles 
(and/or in the packaging), and (4) refer to the candidate 
list status as of the date of the request.

Fifth, Art. 33(2) confers the right-to-know to consum-
ers. However, REACH does not provide an explicit defi-
nition of “consumer”. The question thus arises whether 
in addition to natural persons (i.e.  “private” consum-
ers), legal persons (e.g.  NGOs) are also entitled. In this 
respect, one may refer, on the one hand, to the com-
munication requirement under Art.  33(1) directed 
towards the “recipient of an article” which, according to 
Art.  3(35), refers to “an industrial or professional user, 
or a distributor, being supplied with an article but does 
not include consumers.” The definition, however, has to 

be understood in a way that it covers those actors who 
use the article in their professional domain similar to 
how a “downstream user” uses a substance or a mix-
ture, e.g. during a production process. This understand-
ing, on the other hand, does not mean that a company 
may not be in the position of a consumer in the sense of 
Art.  33(2), e.g.  for their office supplies. The same holds 
true for other organisations, such as public authorities, 
schools, universities as well as NGOs purchasing articles 
used similarly for non-commercial (private) use. Conse-
quently, all sorts of end-users of articles are entitled to 
file requests under Art. 33(2). Only industrial or profes-
sional actors using the article as an input stream within 
their production process as such or distributors in the 
supply chain are excluded, and so are persons who make 
a request without purchasing purpose, like scientists who 
want to make a study on SVHC requests [18].

Quantity and quality of suppliers’ answers
Findings from Art. 33(2) compliance projects run by law 
enforcement, indicate that many firms do not reply to 
requests even if requested articles contain SVHCs above 
the legal threshold. Moreover, these projects showed 
that firms falsely state that their articles do not contain 
SVHCs in relevant quantities, as confirmed by chemi-
cal testing. In a pilot project of 15 Member States on 
the harmonised enforcement of substances in articles, 
682 articles were inspected [23].25 Out of these, 55 arti-
cles contained SVHCs above 0.1 wt%. For these 55 arti-
cles, the information obligation was fulfilled in 24 cases 
and not fulfilled in 31 cases (56%). With regard to firms, 
43 firms were obliged to answer, of which 21 companies 
complied with this obligation and 22 companies (51%) 
did not. The lack of compliance indicates a lack of proper 
enforcement of the provision.

However, it is not possible to draw general conclusions 
on the situation of articles on the EU markets from these 
figures, as the pilot project focused on high risk articles 
or materials and targeted only a few SVHCs. Market 
surveillance for several reasons (including challenges of 
chemical analysis) usually focuses on a small fraction of 
SVHCs.

Methods
For our empirical analysis we use data from the propri-
etary database toxcheck.info of the BUND. Our main 
data set is built around the mail processor logs of the 
BUND database, where each entry refers to an email that 
was sent either by a user to a firm, i.e. a SVHC request, 

25  One goal of such projects is the  harmonisation of the varying inspection 
strategies in member states [27–31].

24  CJEU, Case 106/14 FCD and FMB v Ministre de l’Écologie, du Développe-
ment durable et de l’Énergie (2015), §50.
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a response by a firm to a user or an email by the admin-
istrator to a user (mostly final notification after a firm’s 
response). For each entry, our data set includes a times-
tamp and IDs for the SVHC request, user, article and firm 
as well as a variable for the state of the request (waiting, 
overdue, answered, unanswered, not applicable), the 
product category of the requested article (see Table  1) 
and a binary variable that indicates whether a product 
has been marked as containing SVHC above the thresh-
old or not. The first and last entry in our data set are on 
20th October 2016 and 31st October 2018.

We primarily use our data set to perform descriptive 
analysis. In addition, the panel structure of our data set 
allows us to draw statistical conclusions as to whether 
receiving information on requested articles encourages 
further use of the application. We model

where Requestsi,t is the number of requests sent by user i 
at week t. Entriesi,t is the number of entries into the data-
base at week t (of which the user was notified by BUND) 
for articles requested by user i in previous weeks.26 Cor-
respondingly, Entriesi,t−1 capture the effect of entries of 
the preceding week t − 1 on requests sent in week t. �t are 
binary (dummy) variables for time periods that capture 
time fixed effects. αi are dummy variables for users that 

(1)
Requestsi,t =a+ β0Entriesi,t + β1Entriesi,t−1

+ · · · + �t + αi + ǫi,t ,

capture user fixed effects. ǫi,t is the error term. For each 
user, time t = 1 represents the week in which she sent the 
first request. For each week, the number of requests and 
entries are counted.

Results
Requests by consumers and answers by firms
The database has recorded 49,000 requests sent by users 
until 31st October 2018, i.e.  66 per day on average. As 
Fig.1 shows, there is considerable variation over time. For 
example, from 14th to 20th November 2016, users have 
sent 3984 requests, i.e.  8 % of overall requests. Table  1 
shows the number of requests per product category. The 
information on the categories is provided by the users 

Fig. 1  Number of REACH Requests Sent Over Time. (Legend: First-day requests ; Second to n-th day request  )

Table 1  Requests by product category

Product category Number of requests % of requests

Construction material 11 0.02

Furniture 75 0.15

Electronics 460 0.94

Household goods 566 1.16

Toiletries 3218 6.58

Clothing 223 0.46

Cosmetics 14116 28.86

Food 8420 17.21

Toys 1311 2.68

Sporting goods 43 0.09

Other 9914 20.26

No category 10571 21.61
26  Because requests may lead to entries within a week, such entries need to be 
excluded to prevent reverse causality.
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and should therefore be interpreted with caution. As can 
be seen from Table 1, not all requested articles have been 
categorised at the time of data retrieval. Moreover, the 
fact that ToxFox was originally only applicable for EDCs 
in cosmetics could explain the comparatively high pro-
portion of requests targeting this product category.27

Users can send requests for a specific article as long as 
its SVHC status is unknown  to the application. Hence, 
multiple requests per article are possible. Users sent 
about 6 thousand requests as “reminders” to firms who 
did not answer within the legal time frame of 45 days. 
Furthermore, taking account of multiple requests across 
individuals, 15 thousand requests were sent for arti-
cles already requested by another user. Hence, requests 
for about 28 thousand different articles were sent. The 
requests were addressed to about 3,200 different firms, 
with an average of 15 requests per firm. Compared to the 
low number of requests indicated by industry representa-
tives in the 2012 review of REACH [12, 32], and reported 
in media,28 the application has contributed to a consid-
erable increase in the number of Art.  33(2) requests by 
consumers.

Firms replied to two-thirds of the requests. Because 
Art.  33(2) does not oblige firms to reply to requests if 
an article contains SVHCs under the legal threshold, 

an absent reply does not necessarily imply non-com-
pliance. As discussed in the ’Background’  section, the 
low response rate may also be explained by (1) a lack of 
incentives for non-EU GTIN owners, (2) alleged legal 
uncertainties for firms regarding Art.  33 as well as (3) 
a lack of compliance with the provision. Over time, the 
percentage of firms that answered within the legal time 
frame of 45 days has risen. About 33 %, 42 % and 70 % 
of requests sent in 2016, 2017 and 2018 were answered 
within 45 days, respectively (see Fig.  2 for the percent-
age of requests answered in a timely manner per week of 
the year). Increased awareness of the REACH obligation 
together with an increased acceptance of the application’s 
approach may explain this development.

Database building
For only 20 % of requests, information on the SVHC 
status of the article is eventually added to the database. 
There are several explanations for the low ratio of data 
records to requests: First, the app itself is not able to 
detect whether a scanned article falls under Art. 33(2). 
Indeed, 57 % of requests were sent for products not cov-
ered by Art. 33(2). To reduce the number of “not appli-
cable” requests, BUND updated the application in March 
2017 and introduced an additional step before users 
can send a request. In this step, users need to specify 
the product’s category. Only if the user selects a cat-
egory which is covered by Art.  33(2), a request is sent. 
Second, the BUND does not interpret the absence of 
a firm answer as meaning that an article does not con-
tain SVHCs above the legal limit. Such a conservative 

Fig. 2  Percentage of REACH Requests Answered Within 45 Days Over Time. (Legend:  Current observation;  Moving average with a 
maximum of seven lagged and forward terms each, current observation is included)

27  The packing of cosmetic products falls under the REACH term of articles, 
while the right-to-know does not apply to the cosmetics as such.
28  For instance, two major Danish retailers, Coop and Bestseller, reported 
that until the beginning of 2014 they received eight consumer requests 
(Coop) or “around one a month” (Bestseller) [13].
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approach seems reasonable given the lack of compliance 
by firms discussed in the previous chapter. Third, even if 
firms provide answers to applicable requests, they may 
lack relevant information (e.g. clear reference to  a spe-
cific article or to a  SVHC) and can thus not be trans-
ferred to the database. One of BUND’s central tasks is to 
assess whether responses by firms fulfil the information 
requirements of Art. 33(2) and can thus be transferred to 
the database.

Although BUND has only accepted 9.4 thousand 
answers, the BUND database contains SVHC-informa-
tion for about 150,000 articles. This is because a few firms 
have used the supplier front end to provide data pro-
actively. None of the articles for which firms provided 
information pro-actively apparently contain SVHCs trig-
gering the right-to-know. At the time of writing, there are 
189 articles with SVHCs in the database, i.e. about 2 per-
cent of accepted requests. This implies that many firms 
also answer to requests, even if they are not obliged by 
Art.  33(2). However, since ECHA only places “relevant” 
[33] SVHCs on the list, i.e.  mostly substances that are 
presumably used by industry in the production of arti-
cles, it is at least questionable whether the information 
provided by firms is correct; not least considering the 
experiences made by Art.  33(2) compliance projects by 
national REACH law enforcement (as discussed in Quan-
tity and quality of suppliers’ answers).

Frequency of use by individual users
Overall 20,634 users have sent requests. About 60 % of 
these users have only sent a single request; 19 % have sent 
two requests. Relatively few users have sent ten or more 
requests (542; see Table 2). However, even users who have 
sent multiple requests, may not use the application on a 
regular basis. For example, a user who has sent 10 requests 
may have done so in a single day. Indeed, 71 % of users have 
sent all their requests in a single day and first-day requests 

account for almost two-thirds of overall requests (see Fig-
ure 1 for the number of first-day requests over time).

Without further information on user behaviour and 
motivation, it is difficult to draw clear conclusions about 
why most users do not send requests on a regular basis. 
The BUND dataset allows only a limited analysis in this 
respect. One potential reason for the high user attrition is 
that for only 20 % of requests information on the SVHC 
status of the article is eventually added to the database. 
Not receiving information may discourage further use of 
the application and vice versa.

Table 3 shows the results of ordinary least squares esti-
mations for different specifications of Eq.  (1). In column 
(1) only the number of entries of the “current” week is 
included as the main explanatory variable. In columns (2) 
and (3), “lagged” values of the entry variable are added. 
As can be seen from Table  3, receiving information for 
previous requests has a positive and statistically signifi-
cant effect on the number of requests sent thereafter. As 
expected, the effect size is largest for information received 
in the same week. There is also a positive and significant 
effect for information that was received one or two weeks 
ago. Hence, the effect size diminishes over time.29 

Table 2  Frequency of users per number of requests sent

Number of requests Number of users % of users

1 12421 60.17

2 3921 18.99

3 1565 7.58

4 883 4.28

5 481 2.33

6 331 1.60

7 206 1.00

8 174 0.84

9 119 0.58

≥10 542 2.63

Table 3  Estimates of  the  effect of  receiving information 
on articles on subsequent request behaviour

*p < 0.1, **p< 0.05, ***p < 0.01. Models are estimated using ordinary least 
squares. Unit of observation is a user. Dependent variable: Number of requests 
sent per week. Standard errors in parentheses

Independent variables Models

(1) (2) (3)

Entriest 0.083*** 0.096*** 0.113***

(0.003) (0.002) (0.002)

Entriest−1 — 0.030*** 0.032***

— (0.002) (0.001)

Entriest−2 — — 0.015***

— — (0.001)

Week dummies Yes Yes Yes

User dummies Yes Yes Yes

Constant Yes Yes Yes

R
2 adjusted 0.422 0.052 0.059

F-statistic 5198.955 95.249 96.164

Number of observations 587788 580306 572824

Number of groups 7482 7482 7482

29  From column (1) to (2), the variation of the data that is explained by the 
model decreases from 42 % to 5 %. This is due to the inclusion of the lagged 
variable, for which data on the first week is missing. As mentioned above, 
most interaction with the application happens in the first week of use. 
The first week, therefore, has a lot of explanatory power as captured by the 
dummy variables for weeks included in the model.
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Conclusion and recommendations
Public disclosure of information is considered to be the 
“third wave” in toxic substance control policies [4]. It 
corrects for informational asymmetries between firms 
and the public and can create market-based incentives 
for firms to reduce their use of problematic substances. 
Moreover, public disclosure is subject to international 
law and policies.

Public access to information is also an important objec-
tive of REACH and the regulation gives consumers a 
right-to-know about SVHCs in articles. As the right-to-
know provides the public with firm and article specific 
information, it has the potential to create market-based 
incentives for firms to reduce SVHCs. In the words of the 
European Commission, the right-to-know was included 
so “[c]onsumers can play an active role [...] by taking an 
interest in the safety of the articles they buy”30. However, 
the provision’s operationalisation, most notably the arti-
cle suppliers’ response window of 45 days, does not assist 
consumers to make immediate informed decisions—at 
the point of sale in particular. Accordingly, several years 
after the information right entered into force, only a lim-
ited number of consumers have  sent requests. At the 
same time, the European Commission states that compa-
nies “struggle” to respond to (the few) consumer requests 
received [34]. This lack in compliance with information 
obligations has also been observed for the registration 
programme of REACH [21, 22]. If firms have to fear 
stricter regulation or bad reputation, their incentives to 
truthfully self-report information are inherently per-
verted [35]. Apparently, the existing level of enforcement 
under REACH does not counter-balance these incen-
tives sufficiently [15, 36]. In fact, industry organisations 
are lobbying to weaken or even abolish Art. 33 REACH 
[37]. Hence, for both suppliers and consumers, gaps in 
knowledge and comprehension apparently endure when 
it comes to chemicals in articles—a situation described as 
early as 1997 as “toxic ignorance” [38].

In an attempt to provide consumers and the pub-
lic with information on SVHCs in articles more easily, 
European NGOs have developed smartphone applica-
tions that allow users to send requests and that store 
supplier responses in a database. Thereby, the applica-
tions make information about SVHCs in articles public 
and immediately available. Focusing on the smartphone 
application by the German NGO BUND, initial experi-
ences indicate huge potentials. However, some challenges 
remain, causing the tool to perform below its alleged pos-
sibilities. First, only few firms pro-actively provide SVHC 
information about their articles to the database. This is 

somewhat surprising as firms that do not use SVHCs in 
their articles in relevant quantities have an incentive to 
voluntarily disclose this information to consumers—a 
process called “unraveling” in the disclosure literature 
[2]. The application thus far mainly depends on consum-
ers to send requests to build up the database. Second, 
the data on users’ interaction with ToxFox shows a high 
attrition over time. As shown in our analysis, this can in 
part be explained by users not receiving information on 
their requested articles. Overall, for only one-fifth of the 
requests, information was eventually added to the data-
base. Hence, certain weaknesses in the design of this pro-
vision and its implementation should be considered. We 
therefore recommend the following options that address 
issues on three different levels: (1) governance (includ-
ing enforcement and implementation), (2) smartphone 
applications for Art. 33(2) REACH, and (3) open research 
questions.

Governance

(1)	 In the first years of implementing REACH, there 
have been legal uncertainties as to the reference 
point of the 0.1 wt% threshold stipulated by Art. 33 
REACH. For this reason, apparently, article sup-
pliers were granted a “period of grace” by national 
enforcement agencies, whose overall market sur-
veillance has not been very strict. However, the 
CJEU’s judgement clarifying the “once an article 
always an article” interpretation is four years old 
as of September 2020. Hence, it is just and reason-
able for enforcement to start making sure that firms 
comply with their information obligations regard-
ing SVHCs. This is particularly important as mar-
ket-based incentives can only advance the intended 
policy objective if the disclosed information is cor-
rect. Accordingly, the substances in articles enforce-
ment pilot project report recommends to perform 
a proper enforcement project scaling up the pilot 
experiences [23].

(2)	 Companies are struggling with right-to-know 
requests because they have not ensured a steady 
flow of SVHC information in their supply chains, 
and are thus not in compliance with Art.  33(1) 
REACH. However, suppliers of articles are respon-
sible for establishing structures that allow the 
necessary   transfer  of information. According to 
ECHA, companies who run systems ensuring trace-
ability of supplied raw materials and article compo-
sitions have less difficulty in complying with these 
obligations [26]. The International Material Data 
System (IMDS), for example, allows the automo-
tive industry to share information on the full com-30  http://ec.europ​a.eu/envir​onmen​t/chemi​cals/reach​/right​_en.htm.

http://ec.europa.eu/environment/chemicals/reach/right_en.htm
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position of articles used in vehicles.31 Such systems 
go well beyond chemical declaration requirements 
but make recycling quotas manageable and lay the 
foundation for sustainable production and con-
sumption [39]. The European Commission should 
thus support companies to set up reliable commu-
nication systems [40]. To that end, related political 
commitments in the 2020 Circular Economy Action 
Plan [41] certainly show a way forward. The Com-
mission should also take into account the Chemi-
cals in Products Programme of the United Nations 
Environment Programme [42] as well as the “Proac-
tive Alliance”32 initiated in 2018, as communication 
systems must allow for supply chain communica-
tion based on full material declaration [43]. Trace-
ability of substances in articles is a precondition not 
only for compliance with Art. 33, but also for sub-
stance substitution.

(3)	 The Commission should use the review process to 
improve Art. 33(2) REACH, in accordance with the 
normative objective of REACH that “EU citizens 
should have access to information about chemicals 
to which they may be exposed, in order to allow 
them to make informed decisions about their use 
of chemicals” (Recital 117 REACH). The Comission 
should also be mindful of the more recent testimo-
nies of political will in the European Green Deal 
[14] “[t]o ensure a toxic-free environment” and that 
“[c]onsumer policy will help to empower consum-
ers to make informed choices and play an active role 
in the ecological transition”. Notably, to overcome 
uncertainties related to the consumer right-to-
know, an answer to the consumer should be obliga-
tory also in cases, where an article does not contain 
SVHCs above 0.1  wt%. As shown in our analysis, 
not getting an answer to a request discourages 
consumers from further using their right-to-know. 
Moreover, to increase the provision’s practicability, 
the time limit for the reply should be reduced to a 
more reasonable period, with the aim of an imme-
diate electronic reply. Other potential revisions of 
Art. 33(2) concern the depth of the information to 
be provided (see also recommendations for future 
research) and data protection of consumers. In its 
current form, a consumer is forced to disclose her 
name and e-mail or postal address.

(4)	 Using implementing legislation according to 
Art.  132 REACH, the Commission should also 
increase legal certainty in the implementation of 

Art. 33(1) REACH by stipulating the duty to organ-
ise with regard to supply chain communication on 
SVHCs.33

(5)	 A sample letter for suppliers to answer consumer 
requests [18] distributed by ECHA e.g.  as part of 
the Guidance on substances in articles, may help 
increase the quality of answers.

Smartphone applications

(1)	 Since few firms pro-actively provide SVHC infor-
mation to the database, ToxFox depends on con-
sumers to send requests. Therefore, gamification 
may be used to increase ToxFox users’ intrinsic 
motivation to send requests. Gamification is the use 
of game-design elements and game principles, such 
as points, badges and leaderboards in non-game 
contexts [45, 46]. Gamification has been success-
fully applied to increase user motivation in a num-
ber of different crowdsourcing and collaborative 
crowdscience projects [47, 48] and Q&A Sites [49].

(2)	 Additionally, modifications on the consumer front 
end could strengthen the BUND’s legal mandate to 
act on behalf of the users and thus increase suppli-
ers’ willingness to cooperate. One simple solution 
would be to add a tick box to the tool, allowing con-
sumers to expressly declare that they confer a man-
date to BUND, which is valid both for sending the 
request as well as for the receipt of the response. An 
alternative tool design, which only facilitates com-
munication between consumer and supplier (as is 
the case with with the application(s) developed by 
the “LIFE AskREACH” project), rather than taking 
responsibility for this communication, would be 
another solution.

(3)	 Options as to how the quality of the data sources 
maintained by GS1 can be enhanced should be 
assessed. Thus far, the GTIN Management Stand-
ard does not require suppliers to assign a new 
GTIN when an article gets affected by a Candi-
date List update. These rules should be modified to 
the extent that a new GTIN must also be assigned 
when changes to the article formulation affect the 
information legally required on request by a con-
sumer or other actor in the supply chain. Accord-
ingly, variations of quality of the different produc-
tion batches of the same articles must be taken into 
account. To be prepared for future right-to-know 

31  www.mdsys​tem.com.
32  www.proac​tive-allia​nce.info.

33  The authors develop a series of additional regulatory options in the research 
project “Advancing REACH” [44].

http://www.mdsystem.com
http://www.proactive-alliance.info
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requests, every batch should be assigned an individ-
ual GTIN as is already common practice for some 
companies.

(4)	 Because REACH can only be enforced inside the 
EEA, GTIN owners outside the EEA lack incentives 
to respond to Art. 33(2) requests. For such articles, 
ToxFox could ask users to indicate the retailer as 
supply chain actor situated in the EEA. Retailers 
are suppliers too, and thus obliged under Art. 33(2) 
REACH. At the same time, retailers can use their 
contractual relationships to obtain SVHC infor-
mation as legal enforcement of Art. 33(1) REACH 
against non-EEA GTIN owners. The application(s) 
developed by the “LIFE AskREACH” project make 
use of this possibility.

Research

(1)	 The design of applications assessed in this study 
is particularly customised to interact with article 
bar codes. However, more and more purchases are 
made online, where the GTIN, if existent, is usually 
not visible to the consumer. Besides, some com-
panies, big brands with their own retail stores in 
particular, have established their own proprietary 
bar code systems. Research should therefore assess 
alternative article identifier schemes, capable of 
integrating existing systems, thereby allowing for 
unequivocal identification of unique articles.

(2)	 More research that evaluates the impact of dis-
closure of information on SVHC and tools such 
as ToxFox, taking into account user awareness 
and motivation is needed. An important question 
relates to the type and depth of information pro-
vided to consumers. Ideally, the information would 
enable consumers to make a proper risk assess-
ment. This requires information on both the toxic-
ity of and the exposure to the chemical [15]. On the 
other hand, behavioural research from other areas 
like nutritional information shows that information 
that allows consumers to apply fast heuristics (like a 
traffic light rating system), outperforms more com-
plex information when it comes to making quick 
decisions [50]. Which kind of information is best 
suited in the context of toxic chemicals is a promis-
ing avenue for future research. Initial evidence from 
survey research suggests that simple binary infor-
mation signals (contains SVHCs above threshold 
or not) lead, as expected, to extreme behavioural 
intentions [51]. Depending on the results of future 
research, a revised version of Art. 33(2) may oblige 
firms to provide more complex information, thus 

allowing a more nuanced risk assessment. Another 
open research question regards consumer prefer-
ences for information retrieval and how smart-
phone tools compare to more traditional transpar-
ency instruments such as product labelling. The 
“LIFE AskREACH” project will contribute to the 
research questions raised.
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