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Abstract

Background: Reducing the number of animals used in experiments has become a priority for the governments of
many countries. For these reductions to occur, animal-free alternatives must be made more available and, crucially,
must be embraced by researchers.

Methods: We conducted an international online survey for academics in the field of animal science (N = 367) to
explore researchers’ attitudes towards the implementation of animal-free innovations. Through this survey, we
address three key questions. The first question is whether scientists who use animals in their research consider
governmental goals for animal-free innovations achievable and whether they would support such goals. Secondly,
responders were asked to rank the importance of ten roadblocks that could hamper the implementation of animal-
free innovations. Finally, responders were asked whether they would migrate (either themselves or their research) if
increased animal research regulations in their country of residence restricted their research.

Results: While nearly half (40%) of the responders support governmental goals, the majority (71%) of researchers did
not consider such goals achievable in their field within the near future. In terms of roadblocks for implementation of
animal-free methods, ~ 80% of the responders considered ‘reliability’ as important, making it the most highly ranked
roadblock. However, all other roadblocks were reported by most responders as somewhat important, suggesting that
they must also be considered when addressing animal-free innovations. Importantly, a majority reported that they
would consider migration to another country in response to a restrictive animal research policy. Thus, governments
must consider the risk of researchers migrating to other institutes, states or countries, leading to a ‘brain-drain’ if
policies are too strict or suitable animal-free alternatives are not available.

Conclusion: Our findings suggest that development and implementation of animal-free innovations are hampered by
multiple factors. We outline three pillars concerning education, governmental influence and data sharing, the
implementation of which may help to overcome these roadblocks to animal-free innovations.
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Introduction
Animal research has played a critical role in many scien-
tific and medical achievements of the past century. Ani-
mal models are used across many fields, including
fundamental, biomedical, toxicological, behavioural,
military and agricultural research [1]. Around the world,
quality of life has been greatly improved by the research,
medicines, treatments and safer environments that have
been developed as a consequence of animal-based re-
search in these fields. However, the ethical issues associ-
ated with using animals and increased concern regarding
animal wellbeing, [2] together with concerns regarding
the translatability of animal models [3] and practical dif-
ficulties of using animals, [4] are gaining importance [5].
The public also has a strong opinion on these topics,

with for example the European Citizens’ ‘Stop Vivisec-
tion’ initiative [6]. The European Citizens’ Initiative
(ECI) is an instrument of the EU which enables citizens
to participate directly in the development of EU policies,
[7] requiring the support of at least one million citizens
with an EU nationality, belonging to at least a quarter of
the EU member states. The “Stop Vivisection” initiative
challenged the directive 2010/63/EU, calling upon the
European Commission to replace the existing directive.
The new proposal does away with animal experimenta-
tions, and instead makes compulsory the use of human
data with regards to studies of human diseases and drug
response [8]. Although by achieving the required one
million signatures, the European Commission ultimately
rejected the proposal. The discussions as a result of the
Stop Vivisection initiative are, however, still ongoing.
Initiatives like CAMARADES (Collaborative Approach
to Meta-Analysis and Review of Animal Data from
Experimental Studies) have also gained attention lately
to provide a supporting framework for groups involved
in systematic reviews and meta-analysis of data from
animal studies [9]. Another critical discussion still re-
mains on the role of lay press, non-governmental organi-
zations (NGOs) and science. Many different opinions
are present and all voices want to be heard. Therefore, it
is difficult to establish a settlement that satisfies all.
It seems that a dilemma will always remain present be-

tween scientific freedom, regulation by authorities and
public opinion. In line with this, the principles of 3R
(replacement, reduction and refinement) described by
Russell and Burch [10] have been embedded in national
and international legislation and regulations on the use
of animals [11–13]. An example of such international le-
gislation is the European Union (EU) directive 2010/63/
EU, which concerns European-wide implementation of
the 3R policy [14]. However, the exact success rates of
these 3R-related policies towards animal-free innova-
tions are difficult to measure. Evidence from the field
suggests that the transition towards animal-free research

is moving slowly. For example, funding for studies that
use alternative methods is relatively low compared to
animal studies, although gradually more funding oppor-
tunities are presented [15–17]. Another current problem
presents itself with the note that journals that focus on
animal-based experiments are generally of higher impact
than those that focus on alternative models [18]. Also,
the directive 2010/63/EU provides room for flexibility
for the implementation [19]. Therefore, different mem-
ber states within the EU may have various implementa-
tions of the directive, leading to unconformities between
countries. However, the EU-countries still committed
themselves to harmonize animal welfare legislation and
promote alternative methods.
Low update of animal-free innovations is partly due to

a lack of insight by policy-makers into the preferences
and needs of researchers. Additionally, researchers tend
to use well-known, widely available methods in their ex-
periments. Furthermore, domestic legislation can be
bypassed with collaborations abroad, since the research
community is a mobile group that often works across in-
stitutions, states or countries with varying policies re-
garding animal research. These and other factors that
hamper successful implementation will in this study be
referred to as ‘roadblocks’. Given these roadblocks, it is
important to investigate the attitude of scientists towards
the implementation of animal-free innovations. This is a
relatively unexplored terrain in the success of 3R pol-
icies. As long as the implementation of animal-free inno-
vations remains limited and researchers remain unaware
of alternatives, such methods will not gain traction
within scientific disciplines. Therefore, attempts to im-
prove the implementation have been made.
A recent example of a governmental policy advocating

the implementation of animal-free innovations is a goal
set by the Dutch government, which aims to become the
world-leading country in animal-free innovations by 2025
[20]. This will be addressed as the ‘2025-goal’ in the re-
mainder of this article. Questions that arise from such a
goal include whether researchers would be supportive and
whether they think this goal would be practical and
achievable. In addition, to promote the communication
between governmental instances and academia, we tried
to gain insight into the most important roadblocks of the
implementation of animal-free innovations. In order to
achieve the 2025-goal, the Dutch government did also
gradually provide extra stimuli like additional funding for
animal-free innovations and studies [16].
In this study, researchers from both the Netherlands

and other countries were asked to comment on these
questions. A future consequence of restricted legisla-
tion concerning animal research may be the migration
of researchers to other areas with less strict regula-
tions, reducing the country’s competitiveness in
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research [21, 22]. By investigating the probability of re-
searchers migrating to other institutes, states or countries
because of stricter legislations, the consequences of such
governmental measures can be estimated.
Given the global increase in concern for animal wel-

fare, it is likely that other governments will set similar
goals regarding the use of animal-free innovations in re-
search. Mapping the attitudes of both Dutch and foreign
researchers towards the Dutch 2025-goal provided in-
sights from those who are subject to the goal, as well as
outside perspectives. In this matter, we can map the atti-
tude of the Dutch researchers and also that of others
who might experience similar goals in their own coun-
try. Furthermore, the hypothesis that a proportion of re-
searchers may move to another location in response to
more strict regulations was addressed. Evidence of stag-
nation in knowledge-development because of forced
restricting in legislation will be presented and dis-
cussed. Gaining insights into the above will allow for
exploration of the success of governmental policies
and the attitude of researchers towards the implemen-
tation of animal-free innovations.

Methods
An international online survey asked participants about
the 2025-goal, a list of potential roadblocks, and their will-
ingness to migrate as result of governmental influences on
the implementation of animal-free innovations. Data
management, security and integrity of the survey was
approved by the Social Sciences Ethics Committee at
Radboud University in Nijmegen, the Netherlands
(registration number: ECSW2017–3001-466), and was
endorsed by rector Prof. Han van Krieken, license
holder for animal research at Radboud University and
Radboudumc. The survey itself has been included in
the Additional file 1: S3.

Sample selection
Scientists at academic centres in the regions of
Nijmegen, Rotterdam, Utrecht, Amsterdam, Maastricht
and Groningen, as well as large academic centres located
in the USA and in countries surrounding the
Netherlands were invited via email to participate in the
survey. The same process was used for companies in the
Netherlands that perform animal-based research. All po-
tential participants were currently working in or had
worked in any field related to animal experimentation,
alternatives or policy. The informed consent that was
sent along with the survey included a request for partici-
pants to share the survey with others who might be in-
terested. Therefore, the non-participation rate for this
study is unknown. In total, 457 participants responded
to the survey, but only responders working in the aca-
demic sector (N = 384) were selected for analysis as they

form a uniform and comparable group (Fig. 1). The re-
sponders working in industry (N = 73) were excluded
from data analysis as the total number of responders
in this field was considered to not be representative.
Additionally, students working in an academic setting
(N = 17) were excluded because they are still relatively
new in this field. This resulted in a study population of
367 researchers. The demographics of the study popu-
lation can be found in the Additional file 1: S1.

Survey procedure and measures
The survey was available from March 18 to March
27, 2017. To obtain an overview of the opinions and
thoughts about the 2025-goal, responders were briefly
introduced to the 2025-goal. Hereafter, the following
questions were asked: ‘What is your opinion about
the number of animals currently used in experimenta-
tion in the field you are working in?’ ‘Should research
be animal-free?’ ‘Is the 2025-goal achievable?’ and
‘Would you support the 2025-goal?’ After this, re-
sponders were asked to rate the potential importance
of a set of ten potential roadblocks. These roadblocks
were identified from previous studies conducted in
the Netherlands that addressed possible issues regard-
ing the implementation of alternatives for biomedical
sciences [23]. The resulting list was narrowed down
to ten roadblocks that were used to establish a rank-
ing based on the outcome of the survey. After each
question, responders had the opportunity to elaborate
on their answers in free text boxes. After this, demo-
graphic information was gathered, including informa-
tion about educational background, nationality and
whether the participant was currently working with
animals. Based on their answer to the latter question,
responders were directed to specific questions regard-
ing animal models and alternatives, and were asked
for their personal opinion about different statements,
including the question whether researchers would
consider moving to another country due to changes
in regulation regarding animal experimentation.

Statistical analysis
Age was expressed as mean with standard deviation
(± SD). Categorical variables were expressed as abso-
lute numbers and percentages. Comparisons between
subgroups were carried out using chi-squared tests in
SPSS statistics 21. The answers provided via the free
text boxes were analysed manually and summarized
to obtain an overview of the perspectives shared by
scientists working in academia.

Results
The population investigated in this survey included sci-
entists working at universities or research centres and
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employees of companies in any field related to animal
experimentation, alternatives or policy-making within
the field of animal research. A total of 457 responses
were obtained, of which 367 researchers in an academic
setting were selected. Academic researchers were in our
opinion the best choice to select our date on because they
form the biggest and most influential group of people in-
volved in the execution of animal experimentation.
Overall, the mean age was 38 (± 11) and roughly equal

numbers of men and women responded, 56% and 44%,
respectively. Regarding the level of education attained,
the distribution of the responders was as follows: 38%
PhD and/or MSc, 25% principal investigator, 16%
post-doc, and 21% other, (Additional file 1: Table S1). Of
all responders, 74% were directly involved in animal re-
search at the time of the survey. More detailed informa-
tion on the general demographics can be found in
Table 1, and Additional file 1: Tables S1A–S1D.

Achievability and support towards the 2025-goal
As the 2025-goal is a recent example of governmental
influence on the use of animals and the stimulation
of animal-free innovations, this setting was used to
map the attitude of researchers towards such a goal
and, according to their perspective, rank the import-
ance of the selected roadblocks. Furthermore, the in-
fluence of such a goal on migration of researchers or
their research was investigated.
By studying the preferences and needs of researchers

regarding the achievability of the 2025-goal and their
support towards this goal, a more successful implemen-
tation of animal-free innovations could be achieved.
Amongst researchers, animal studies and its regulations

are a delicate but lively topic. Eighty-five percent of the
responders expressed themselves by using one or mul-
tiple free text boxes to substantiate their opinion about
this topic. Of these responders, 43% made use of every
free text box, indicating the close involvement of re-
searchers with this topic.
The majority of the researchers (71%) shared the

opinion that the implementation of the 2025-goal is
not achievable in their field of research. However,
40% of the responders indicated that they would sup-
port such a goal (Fig. 2a). Many believed that, at this
moment, knowledge on alternative methods is not
sufficient to abandon the use of animals completely.
Nevertheless, researchers expressed that if the govern-
ment would invest heavily in alternatives for animal
models, the goal should be possible eventually. How-
ever, they did not expect significant change on such a
short timescale as 2025.
Because of the quite prevalent difference between how

researchers responded to the question towards the achiev-
ability of the goal and to the question whether they would
support the 2025-goal, we further split up the analysis by
comparing several groups. The opinions of researchers
working with animals versus those who do not were com-
pared (Fig. 2b and c). Seventy-eight percent of the re-
searchers working with animals share the opinion that the
2025-goal is not achievable, compared to 53% of the re-
searchers who do not work with animals (p ≤ 0.001). In
addition, 36% of the former group would support the
2025-goal, comparing to 54% of the latter group (p ≤ 0.01)
(Fig. 2d and e). Comparing researchers working in the
Netherlands versus those who do not show no statistical
differences in both achievability and supportiveness to the
2025-goal that was used as an example.

Ranking the roadblocks
To indicate the flaws in communication between gov-
ernmental instances and researchers, we gained insight
into the most important roadblocks of the implementa-
tion of a goal like the 2025-goal, as seen by researchers.

Fig. 1 Selection of study population concluding a group of 367 researchers working in an academic setting

Table 1 General demographics of survey respondents (N = 367)

Question Yes (%) No (%) Total N

Was any education given on animal research? 84 16 365

Currently working with animals? 74 26 367

Currently working in the Netherlands? 75 25 361
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Ten roadblocks were pre-selected based on previous lit-
erature (Table 2). Definitions of the selected roadblocks
can be found in Additional file 1: S2.
In total, 64% of the responders ranked the roadblock

‘reliability’ as ‘very important’ (Fig. 3). To put that score
into perspective, the roadblock with the second highest
percentage of the category ‘very important’ is ‘time/effort
to develop alternatives’. This roadblock was ranked as
‘very important’ by 29% of the responders. When we
combine the scores of ‘very important’ and ‘important’,
only the aforementioned roadblocks have a majority of
responders giving these scores. Even though differences
exist between the ranking of ‘reliability’ and ‘differences
in regulations’ or ‘ethical issues’, all roadblocks were
ranked as (very) important to some extent.

Migration of researchers
A potential and rather serious impact of regulations such
as the 2025-goal could be that researchers feel forced to
leave institutes, states or countries in order to keep their
research going. To further investigate the possibility of
scientists leaving and their opinion on migration due to
regulations, responders working with animals were di-
rected to further in-depth questions concerning animal
research. Responders were asked whether they would
consider moving to another place if their animal re-
search were no longer allowed where they were cur-
rently working. Of the responders, 46% would consider

moving themselves or their research, 23% answered
maybe, and 31% would not (Fig. 4a). However, the re-
sponders who would not or would maybe consider mov-
ing frequently gave as additional motivation that they
would collaborate with research institutes abroad, rather
than moving themselves. This means that (a part) of
their research will be moved abroad after all. Overall,
more than half of the responders would consider moving
either themselves or their research.
To determine a possible relation between the age of

responders and their willingness to migrate when their
research was no longer allowed, answers were compared
between different age groups (Fig. 4b). Responders with
an age between 30 and 39 had the highest percentage of
researchers who would consider to migrate. The highest
number of responders, who were uncertain, were people
of age 20–29. Responders with an age between 50 and
59 had the highest percentage of responders who would
not consider moving.
To determine whether responders who are already work-

ing abroad would consider migration more easily than re-
searchers who are working in their native country, the
answers of these two groups were compared with each
other (Fig. 4c). Of the researchers working abroad, 67%
would consider moving, compared to 41% of the re-
sponders working in their native country. The percentage
of researchers who were uncertain was similar in both
groups. A slightly bigger percentage of researchers working

Fig. 2 Overview of opinions towards the 2025-goal according to researchers participating in the current study: a Response for the questions whether the
responders thought the 2025-goal is achievable and whether they would support it (N= 367). b Achievability of the 2025-goal divided into researchers
working with animals (N= 271) and researchers working without animals (N= 96), together with the division of researchers working inside the Netherlands
(N= 280) or outside of the Netherlands (N= 87). c Supportiveness of the 2025-goal divided into researchers working with animals (N= 271) and researchers
working without animals (N= 96), together with the division of researchers working inside the Netherlands (N= 280) or outside of the Netherlands (N= 87)

Table 2 Ten most frequently listed roadblocks for implementation and development of alternatives

I Alternatives are not animal-free VI Pressure to conform

II Awareness is lacking VII Publishing in high-impact journals

III Costs of implementation VIII Reliability

IV Differences in regulation IX Research funding

V Ethical issues X Time/effort to develop alternatives
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in their native country answered that they would not con-
sider moving (24%), compared to responders working
abroad (20%).

Discussion
In this paper, we elucidated the thoughts and opinions
of researchers concerning support and achievability of
governmental goals to stimulate innovations in
animal-free research. We were able to determine the
most important roadblocks in the implementation of
animal-free methods, as seen by researchers. Finally, the
paper demonstrated that researchers are more willing to
migrate because of stricter legislation.

Implementation of governmental goals
Whereas approximately half of the responders would sup-
port governmental regulations concerning implementation
of animal-free innovations, 71% of the researchers share the

opinion that implementation of the 2025-goal is not yet
achievable in their field of science. Implementation of inno-
vations that focus specifically on reducing and/or replacing
animal models is not simple given the complexity of animal
research and its purposes [14]. Therefore, investment of
governmental agencies across the world in the refinement
of necessary animal experiments might result in minimizing
stress and discomfort amongst animals used for experimen-
tation. Furthermore, readily available innovations could be
used more efficiently and researchers should be made
(more) aware of them. Besides that, cross-sectoral and
multidisciplinary cooperation could be stimulated to im-
prove innovative developments towards alternative
methods for animal research [14]. With this cooperation,
new developments can be shared across scientific or na-
tional borders. With regards to the 2025-goal, the Dutch
government had not made any comments on consequences
in case the goal will not be achieved. If a government was

Fig. 3 Overview of roadblocks ranked according to their importance as stated by the researchers: The importance of the different roadblocks was
scored using six categories: ‘very important’, ‘important’, ‘slightly important’, ‘not important’, ‘I don’t know’, and ‘not applicable’

Fig. 4 Willingness to migrate due to governmental legislation: a General opinion on the question whether the responders would consider
migrating due to stricter governmental legislation (N = 271). b Willingness to migrate divided by age groups of 20–29 (N = 58), 30–39 (N = 81),
40–49 (N = 47), 50–59 (N = 47) and 60+ (N = 12)-years old. c Willingness to migrate comparing researchers working in their native country (N =
193) and working abroad (N = 49)
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to include a consequence for such a goal, this could stimu-
late the implementation of animal-free innovations in a
higher degree.

The roadblocks in perspective
All the roadblocks for the implementation of animal-free
innovations included in the survey were ranked at least
‘slightly important’, and the total of responses stating
‘important’ were more than the total of ‘not important’,
‘not applicable’ or ‘I do not know’. This implicates that
all roadblocks could be considered to be at least of some
importance. Therefore, a multidisciplinary approach is
advisable as a solution. Given the partial similarities of
solutions to separate roadblocks, we consolidated these
solutions in three main pillars: education, government
and data sharing. In Table 3, a full list is presented of all
roadblocks and what pillars may form the solution to
tackle these roadblocks, as indicated by a checked
(black) or unchecked (white) box.
The education-pillar includes universities, which could

provide their students and employees with better train-
ing and access to knowledge regarding alternatives and
their development. Institutions could offer courses on
the development and implementation of alternative
methods in order to educate their employees. This
makes students and employees more aware of the op-
portunities of animal-free experimentation and may pro-
mote the choice to consider alternatives in the future.
The second pillar is the government, which can influence

the implementation of animal-free innovations in multiple
ways. First, funding is required since large amounts of
money will be required in order to stimulate the develop-
ment and implementation of new animal-free innovations.
Documentation of the available animal-free methods
should also be centralized in a reliable open access data-
base to increase awareness and usage of the existing alter-
natives. Finally, for a smooth transition of legislations or

goals like the 2025-goal, it is required that all stakeholders
are aware of their responsibilities and the expectations of
others. Hence, a proper communication between the gov-
ernment and the public has to be established.
The pillar on data sharing includes accessibility of

‘work-in-progress-data’ that allows researchers to obtain
more insights in what is going on in their field. Re-
searchers tend to not share research data prior to publi-
cation. However, when these data are not shared, other
researchers remain unaware that someone is already
working on a certain topic. This might result in un-
necessary duplication of experiments. In addition, pub-
lishing negative data is not incentivized, often being
rejected outright from journals or only accepted in
low-impact journals. This makes it of low priority for re-
searchers. This however leads to duplication of findings
since other researchers remain unaware of these negative
results and may therefore perform the same experiments
just to conclude the same negative results. Unnecessary
repetition of experiments must thus be prevented and
can be solved by an increase in data sharing. This will
result in a lower number of sacrificed animals and will
prevent waste of valuable time and resources.

Policy driven migration of researchers
Van Noorden reviewed the global migration of scientists
and the factors that play a role in this process [12]. As
cited from the article, the goal was to “identify underlying
trends in scientists’ movements, investigate what is driving
them and explore how they may change” [12]. The major-
ity of our responders would consider moving to another
institute, state or country when their research was no lon-
ger allowed in the country where they were currently
working. Similar to our results, Van Noorden presented
that an ‘authoritarian political system and restricted free-
dom’ were seen as barriers for emigration to that country
by 93% of the responders [12]. Factors that were seen as

Table 3 Relation of the roadblocks towards the three pillars. Checked boxes (■) indicate that the given pillar would suit the needs
to tackle the given roadblock. Unchecked boxes (□) indicate the given pillar does not directly suit the needs to tackle the given
roadblock

Roadblock Education Government Data sharing

Alternatives are not animal-free □ □ ■

Awareness is lacking ■ ■ ■

Costs of implementation □ □ ■

Differences in regulation ■ ■ ■

Ethical issues ■ ■ □

Pressure to conform ■ □ □

Publishing in high-impact journals □ □ ■

Reliability ■ ■ ■

Research funding □ ■ □

Time/effort to develop alternatives ■ ■ ■
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incentives by the majority of his responders included ‘im-
proved quality of life’ (88%), ‘more research funding’ (84%)
and ‘better salary’ (77%) [12]. Governmental influence is,
therefore, not the only factor, but it does affect consider-
ations of researchers regarding migration or collaboration
with other institutes.
A higher percentage of responders willing to mi-

grate was expected to be found in the younger age
groups, considering Van Noorden’s results [12], as
younger people might be more flexible and therefore
less tied down to a specific location. Additionally,
work-related migration was studied more in depth as
people who migrated before might easier migrate a
second time than those who are still working in their
native country. Both hypotheses were supported by
our results, indicating that researchers form a mobile
community were willing to migrate or move their re-
search if necessary.
Researchers did express their concerns about the pos-

ition of the Netherlands and its developments in
animal-free innovations compared to other countries.
These concerns include that stricter regulations could
lead to a drainage of animal research to other countries,
which eventually could harm the research climate in the
Netherlands. To prevent this, researchers that responded
to the survey proposed internationalization of a goal like
the 2025-goal. When more countries promote the devel-
opment of alternative models towards animal research,
the risk of negative effects on individual scientific posi-
tions could be reduced [14].

Limitations
Data collection
Our data on the ranking of roadblocks is obtained
using a 4-point Likert scale. Known drawbacks of this
method are the limited freedom of choice—which
cause less refined choices—and the lack of a neutral
option—which forces people in an agree/disagree
stand. This may be prevented by using another Likert
Scale or using another research format. An example
would be by giving each respondent 100 points which
they can distribute across the ten roadblocks. How-
ever, a drawback of distributing points is the difficulty
for respondents to interpret the value of the points,
as opposed to the 4-point Likert scale which is easy
to interpret. In our study, we chose for clarity above
greater freedom of choice. Further research should
point out if there are any significant differences in
using another research method for ranking the im-
portance of roadblocks.
It should also be noted that the informed consent,

which was sent along with the survey, included a request
for participants to share the survey with others who

might be interested. Therefore, the non-participation
and drop-out rates for this study are unknown.

Sample
Dutch respondents are overrepresented in our sample.
Probable underlying causes of the overrepresentation are
the scope of the study (Dutch policy) and a greater ac-
cess to Dutch universities and research institutes com-
pared to foreign ones. Future research should aim to get
a more international sample size in order to capture the
diversity of opinions on this subject. Given the more
than 350 responses that were gathered in a mere 2
weeks, the authors think that a more internationally fo-
cused study on this topic is certainly feasible.

Background of respondents
It is unclear how well-informed the responders were
about the 2025-goal of the Dutch government initial to
the survey. To ensure that at least a basic background
was available, the responders were introduced to the
subject by giving an introduction at the start of the sur-
vey (Additional file 1: S3). However, explanation of the
individual roadblocks was lacking in the survey. There-
fore, interpretations of the stated roadblocks might have
differed amongst participants.

Open text boxes
At last, the authors perceived difficulties in presenting
all the data obtained via the open text boxes. A great
deal of the participants took the time and effort to write
(extensive) answers in the open text boxes, of which a
rather small amount is currently reported. It should be
noted that within the scope of this project, the open text
boxes were mainly used to verify that all major import-
ant roadblocks were included in the survey and in
addition, they contained numerous tips for further re-
search. In fact, as none of the responders mentioned
novel roadblocks next to the pre-selected ones, it can be
concluded that at least the most important roadblocks
were included in the survey.

Conclusions
The 3R principle is becoming increasingly more promin-
ent in legislation concerning animal research. As a result,
greater stress is placed on the use and development of
animal-free innovations, as is reflected in the 2025-goal of
the Dutch government that served as an example in this
paper. However, less was known about the attitude of re-
searchers concerning animal-free innovations. This paper
demonstrated that researchers take legislation concerning
animal research into account and would consider to mi-
grate when they could not perform their research due to
stricter legislation. Hence, if one aims to make a system-
atic impact in animal research, animal regulation should
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be coordinated at an international level. If not, research
will simply be transferred to less-regulated countries. In
addition, researchers clearly expressed their preference
that animal-free research should be at least as reliable as
the rival animal model. Education, governmental influence
and data sharing are tools to optimize the implementation
of alternative methods. Ultimately, a structural solution is
only possible if animal-free research becomes more ap-
pealing to researchers, and not by forcing the community.
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