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Abstract— Following Sinek’s what-how-why model, this project is (what) about the 
creation of a dynamic regulatory instrument that co-evolves with robot-technology 
development, (how) using a robot impact assessment and evaluation settings 
(simulation and living labs) for empirical testing, (why) for three reasons: (1) to 
provide the robot users with a comprehensive protection (not only focused on 
technical matters); (2) to provide roboticists with a practical tool to know what 
regulations have to take into consideration into the life-cycle process of the robot; 
and (3) to fill the existing regulatory gaps caused by the fastness of the technological 
progress and avoid over-/under- regulated scenarios.  
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1. INTRODUCTION 

Great expectations and major concerns accompany the development and possible uses of robotics in many 
areas of life and in many forms, such as drones and care robots. Possible pros and cons require careful 
regulatory attention, both as regards technological aspects and with respect to societal/ethical appraisal1, 
especially when it comes to the transition from the in silico and in vitro phases, i.e. design, creation of the 
robot; to the in vivo testing and the actual implementation/commercialization of the robot.  
 
The latter is relevant in respect of preserving constitutional rights and principles such as to/on safety/life, 
privacy (i.e. data protection), dignity and autonomy. As currently there is still a lack of interdisciplinary 
analysis on and assessment of the impact of robotics’ technology on citizens/society, there is the need to 
develop not only responsible research initiatives2, but also regulatory instruments that can co-evolve with 
the (robot) technology development to provide both certainty to specific types/uses of (robot) technology, 
and inform new general (robotic) technology policies respectful to the afore constitutional principles and 
rights.  
 
These responsible research initiatives will gain more importance with new (robotic) technologies. In the 
light of unclear rules and grey areas of legal ambiguity on the development of such a technology due to 
the novelty of practices and impacts – there might be no immediately applicable legal rule or precedent to 
the case; the researchers and the creators will be interested in continue developing their products (in this 
case robots) in any case. Because of this, creators should be able to, on the one hand, go forward under a 
(substantively but also procedurally) precautionary and diligent normative methodology to provide not 
only relevant experimental feedbacks, reducing risk and supporting acceptance, but also to provide (some) 
protection against future sanctions and, if applicable, claims for compensation. This could soften the 

1 See 2015/2103(INL) (May, 2016) European Parliament Draft Report on Civil Law Rules on Robotics.  
2  DG For Research and Innovation Science in Society (2013) Options for Strengthening Responsible Research and Innovation. European 
Commission. See ec.europa.eu/research/science-society/document_library/pdf_06/options-for-strengthening_en.pdf  
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effects of the “try first and ask for forgiveness later” approach because it would imply the identification of 
the main normative aspects (basic rules and principles) that have been taken into consideration, as well as 
the formulation of a code for responsible experimentation to provide proof of due diligence (which could 
be later on used as a guideline for future similar projects). On the other hand, creators should be able to 
acquire permission to conduct such experiments, e.g. an experimentation license that could be, at the same 
time, integrated into a wider category of experiments to avoid multiple separate licenses to each 
experiment. This would entail an ex officio and an ex ante identification of the main normative aspects 
(basic rules and principles) to take into consideration in general for (robotic) technology development; the 
formulation of a code for responsible (robot) experimentation; and the creation of a clear procedure to ask 
for the permission (and further use) of the (robot) technology as other countries have3. 
 
The state of the art will reveal that there is no such an ex ante legal effort to foresee new specific rules for 
(yet unknown) new projects, as the law works, due to the principle of efficiency, on a more reactive than 
on a pro-active basis. This does not mean that there is a complete miscommunication between legislative 
and (robotic) technology development: while the first frames in general the rules of power and conduct of 
the society, i.e. establishing rights and obligations to the subjects within the system in a sort of horror 
vacui manner, and evolves as the society evolves; the second represent the progress in science and 
technology, which challenges in many ways the boundaries of the application of the first, bringing most of 
the times the winds of change on the interpretation and the development of the law. As a general fact, 
technology evolves faster than the law. Thus, although both evolve, legislative and (robotic) technology 
development do not always evolve at the same time nor in the same direction, i.e. it can happen that there 
is a new technology that although created then it is not legally or morally accepted 4 . This entails 
uncertainties on both developments, as in the light of a new (robotic) technology it will be unsure what is 
the applicable framework to it, either an existing one (Regulation to Technology, R2T) or a new one 
influenced by this technology (Technology to Regulation, R2T). 
 
Seen robotics market exponential growth5, this project focuses on the intertwinement between robotic 
technology and regulatory development. It aims at creating a dynamic regulatory instrument that can co-
evolve with the advancement on robotic technology (see Fig. 1). The idea is to establish a methodology, 
using a robot impact assessment (ROBIA) and evaluation settings (simulation and living labs) for 
empirical testing, to study the pros and cons of this technology both at the technical and legal level. The 
model incorporates an ex post Regulatory Impact Assessment (REGIA) to allow the incorporation of the 
findings into the legislative framework6. This is consistent with the Responsible Research and Innovation 
(RRI) initiative, which aims at promoting the communication and involvement of all the stakeholders in 
research and innovation at a very early stage to obtain a common understanding of the impacts and 
outcomes of their actions to successfully balance outcomes and options in terms of societal needs and 
moral values and use these considerations as functional requirements for design and development of new 
technologies7. This model will provide the robot users with a comprehensive legal protection that goes 
beyond the mere physical safety-related protection given by current technical standards. At the same time, 
this will provide roboticists with a practical tool that will help them identify which regulations they have 
to take into consideration into the life-cycle process of the robot (design, creation, implementation). And 

3 In Japan, there is a clear procedure for the use of robots on public roads. See Weng, Y. H., et al. (2015). Intersection of “Tokku” special zone, 
robots, and the law: a case study on legal impacts to humanoid robots. International Journal of Social Robotics, 7(5), pp. 841-857. 
4 As an example, this refers to the establishment of shared economy platforms, e.g. Uber, that have been prohibited in some countries – in Spain 
for instance. Other examples may include cloning. 
5  Although existing several reports, all of them forecast a double-digit growth for most segments of the robotic industry, as said in 
www.therobotreport.com/news/is-the-robotics-industry-over-studied-or-does-it-indicate-a-trend 
6 Regulatory impact assessments have been done until very recently as an ex ante tool to know the impacts that a policy could bring about. Using 
the REGIA as an ex post instrument is as new as September 2013 (www.europarl.europa.eu/the-secretary-
general/resource/static/files/Documents%20section/SPforEP/EP_own_ex-post_impact_assessment.pdf). See their latest document from September 
2016 http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/581415/EPRS_BRI(2016)581415_EN.pdf 
7 Options for Strengthening Responsible Research and Innovation op. cit. 
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last but not least, the iteration of the model will help fill the existing regulatory gaps caused by the 
fastness of the technological progress preventing, at the same time, over- or under- regulated scenarios.  
 
The following section II will provide a brief a summary of the dynamic regulatory model. Then the article 
will explain the different parts of this model: section III will expound the ROBIA, section IV will be about 
the regulatory and robotic development on their own (including the design, experiment and 
enforcement/application of the law/robot), and section V will concentrate on the communication between 
technology and regulation (R2T and T2R). Before the conclusions and the future step part, last section 
will explain the REGIA. 

2. A GLIMPSE OF THE MODEL 

A roboticist building a robot that interacts with humans may be clueless about what regulations apply to it, 
whether the robot behavior needs to be regulated by design8 or whether s/he is in charge of it. Sometimes, 
even the law is not prepared to accommodate new types of technology right away, e.g. driverless cars9. An 
instrument that could link robot development and legislation, therefore, could be of help to roboticists – a 
ROBIA) in Fig. 110, and ultimately to the users that could, as a result, enjoy safer technology. Some parts 
of the ROBIA, i.e. mainly the matching between the robot and the legislation that applies to it, could be 
automated as other initiatives have done for consumer products (see section III)11.  

 
 

 
 

Fig. 1. Dynamic Regulatory Model for Robotic Technologies 
 
 
Impact assessments in the legal domain are currently seen merely as an accountability tool, i.e. a way to 
show that (in this case) a roboticist is compliant with the legal framework12. This means that simply the 
fulfillment of the accountability requirement (through impact assessment) does not feed back the legal 
system per se and, therefore, the law is not (easily) updated with the new advancements in technology – it 
is currently a separate instrument. A mechanism that could extract relevant knowledge from these 
accountability tools and apply it to the regulatory development – arrow from technology box to regulatory 
box, could help building grounded legal frameworks that could later on be applied to new projects. 
Depending on the nature of the interests involved, and the context or scale of the development among 

8 Leenes, R., and Lucivero, F. (2014). Laws on robots, laws by robots, laws in robots: Regulating robot behaviour by design. Law, Innovation and 
Technology, 6(2), 193-220 
9 Weng, Y. H., et al. op. cit. 
10  Fosch-Villaronga, E. (2015). Creation of a Care Robot Impact Assessment. World Academy of Science, Engineering and Technology, 
International Journal of Social, Behavioral, Educational, Economic, Business and Industrial Engineering, 9(6), pp. 1867-1871 
11  See also the Regulatory Robot from the United States Consumer Product Safety Commission. Available at: www.cpsc.gov/Business--
Manufacturing/Regulatory-Robot/Safer-Products-Start-Here 
12 For more information about the accountability principle for data protection matters,  see the Article 29 Working Party Opinion 3/2010 on the 
principle of accountability available at: ec.europa.eu/justice/policies/privacy/docs/wpdocs/2010/wp173_en.pdf 
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other variables, the regulatory choice balancing opportunities and threats will vary from criminal/civil 
sanctions to insurance conditions including others (see section IV)13.  
 
After having fed back the regulation, ex-post legislative evaluations could help improve the system as 
long as the assessment is truly conducted and it has quality14 – REGIA in Fig. 1.  An example may ease 
the explanation. Tufts University is working with robotic therapy with non-neurotypical children15. In 
2015, the therapy focused on young children. In 2017, the therapy will focus on young teenagers and in 
the future they have plans to focus on teenagers and young adults. A legal assessment was provided in 
2015 because it was not clear what framework should be applied to them16. The researchers have the 
intention to provide it for 2017. Further research will extract knowledge from both legal assessments and 
use it as a framework for following experiments – with young adults. The novelties, newly arisen issues, 
and modifications found in different age subjects will be included in the framework. 
 
In order to both protect the user (a truly user-centered approach) and to extract empirical knowledge for 
regulatory purposes, some evaluation methods can be used in the robot development – simulations and 
living labs: 

 
a) The use of simulation for human-robot interaction (HRI) studies is very recent 17 . This type of 

simulators are much more cost-effective and personalized than the creation of a living lab, everything 
is recordable and reproducible, it offers concrete progress instead of abstract problems and it can 
predict the type of living lab needed for testing the physical prototype. 

b) Originated in Japan, the use of living lab dates from 200318. They are conceptual regions or districts 
for experimental testing for robotic technologies that include experimental regulations for socio-
economic revitalization and special regulatory measures, e.g. preferential treatment in taxation19.  

 
These connect with the regulatory system as this relates to various phases of robot (use in) development, 
for instance in the case of the living lab, to allow testing of the robot (use) in development and to see if 
experimental regulations have been successful, to next upscale to nationwide regulations. Within the 
regulatory system the choice of proper instruments requires navigation between prospective public law 
(e.g. permits), prospective private law (e.g. standards and insurance), retrospective public law (e.g. 
sanctions and regulatory recalls) and retrospective private law (e.g. liability)20. 

3. ROBIA - ROBOT IMPACT ASSESSMENT 

* to be developed 
 
ROBIA is based on the general risk management ISO 31000:2009 Risk Management – Principles and 
Guidelines. Accordingly, all activities of an organization involve risk21 and organizations manage risk by 

13 Smith, B. W. (2016). Regulation and the Risk of Inaction. In Maurer, M., J. et al. (2016) Autonomous Driving (pp. 571-587). Springer Berlin 
Heidelberg 
14 Mastenbroek, E. et al. (2016) Closing the regulatory cycle? A meta evaluation of ex-post legislative evaluations by the European Commission. 
Journal of European Public Policy, 23:9, pp. 1329-1348 
15 Data Analysis and Collection through Robotic Companions and LEGO Engineering with Children on the Autism Spectrum project. CEEO, 
Tufts University, US. See roboautism.k12engineering.com/?page_id=2 
16 Fosch Villaronga, E., and Albo-Canals, J. (2015). Boundaries in Play-based Cloud-companion-mediated Robotic Therapies: From Deception to 
Privacy Concerns. In Conference Proceedings New Friends 2015 Vol. 164, No. 6, pp. 597-600 
17  See The Dome project at Nishida Lab, a 2015 project: www.ii.ist.i.kyoto-u.ac.jp/wordpress/wp-
content/uploads/2015/05/DomeDisplayDemoR3.pdf (in Japanese) 
18  Available information at the Ministry of Economy, Trade and Industry (METI) website: 
www.meti.go.jp/english/policy/mono_info_service/robot_industry/ 
19 Weng, Y.H. et al. (2015) op. cit. 
20 Smith, B. W. (2016) op. cit. 
21 Information and Privacy Commissioner, “Privacy Risk Management: Building a Privacy Protection into a Risk Management Framework to 
Ensure that Privacy Risks Are Managed, by Default”. Ontario, Canada, 2010 
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identifying it, analyzing it and then evaluating whether the risk should be modified by risk treatment in 
order to satisfy their risk criteria22. However, ISO 31000 is just a general risk framework that only gives 
some principles, establishes the main framework and provides a general overview of the risk management 
process. That is why other concrete specific aspects have been dealt with separately, in other bodies like 
Privacy Impact Assessment (PIA), Surveillance Impact Assessment (SIA), and the Environmental Impact 
Assessment (EIA). According to Cavoukian like other operational risks, those related to the protection of 
personal information benefit from the scrutiny of a formal risk management discipline’ and affirms that 
‘Personal Information is an asset, the value of which is protected and enhanced by a suite of security 
practices and business processes. Likewise, inserting a robot in the society poses multifaceted risks that 
could be mitigated by several actors using a specific accountability tool. 
 
To date, PIA and SIA are the only existing instruments that can deal with robotics: robots process a huge 
amount of data and they are capable of directly or indirectly surveil users. There is a great variety of 
methodologies in this regard though. Here, we will refer to the PIA process in art. 35 of the Regulation 
679/2016 on Data Protection, used already for the Smart Grid Task Force in 201423; we will make the 
comparisons following the studies of Wright et al. and the opinions of the Article 29 Working Party 
(A29WP) as well as the Commission Nationale de l’Informatique et des Libertés (CNIL).   
 
A. Similarities 
 
The structure of CRIA basically follows the risk management process established by ISO. The process is 
monitored and consulted all the time; the Impact Assessment will be based on: 
 
1) Establishing the context 
2) Risk Identification 
3) Risk Analysis 
4) Risk Evaluation 
5) Risk Treatment 
 
Wright and Raab add some steps in this procedure 24, and so does the Smart Grid Task Force; but 
determining whether the impact assessment is necessary, identifying the team that will deal with it, 
preparing a plan, determining the budget for it and identifying the stakeholders, seem to be part of the 
general establishment of the context or of the same undertaking/institution’s organization when deciding 
whether to carry out or not the impact assessment. 
 
B. Differences 
 
Specific-sector impact assessments differ in their scope, not in their structure. PIA for instance basically 
deals with the privacy impacts that a given technology will pose to the subjects25. According to the CNIL, 
in the area of privacy, the only risks to consider are those that processing of personal data pose to 
privacy26. On the other hand, SIA as a wider instrument is principally concerned with other impacts (not 
only privacy, but also economic, financial or psychological impacts), and focuses on groups and not 
individuals as PIA does27. 
 

22 ISO 31000:2009, Risk Management – Principles and Guidelines 
23 SGTF “Regulatory Recommendations for Privacy, Data Protection and Cyber-Security in the Smart Grid Environment. Data Protection Impact 
Assessment Template for Smart Grid and Smart Metering Systems”, Smart Grid Task Force 2012-14. Expert Group 2, 2014 
24 D. Wright and C. D. Raab, “Constructing a Surveillance Impact Assessment”, Computer Law and Security Review 28, 2012, pp. 613-626 
25 SGTF op. cit. 
26 CNIL, “Methodology for Privacy Risk Management. How to Implement the Data Protection Act”, Commission Nationale de l’Informatique et 
des Libertés, CNIL, 2012 
27 Wright and Raab, op. cit. 
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To this regard, ROBIA deals with all the impacts of any nature that a given robot can pose to the general 
public. We are not referring only to the huge amount of sensitive data that are being processed by the 
robot in cloud platforms (which could be addressed by PIA)28; or to the monitoring functions they might 
have (SIA); but also to the unanswered legal aspects concerning liability, safety, free will, dignity, or 
autonomy issues. The risk-based approach, in fact, goes beyond a narrow harm-based-approach that 
concentrates only on damage and takes into consideration every potential as well as actual adverse effect, 
assessed on a very wide scale ranging from an impact on the person concerned29.  
 
The Article 29 Working Party remembers, however, that these risk-based impact assessments are 
complements but not substitute the general legal compliance. Therefore, in the near future, we will start 
seeing not only more use of impact assessments linked to regulatory purposes, as will happen in privacy 
matters in 201830, in the near future with surveillance31 or with robotics32; but also the creation of a system 
that can link that general legal compliance with the specificity of the cases. 

 

4. REGULATORY AND ROBOTIC DEVELOPMENT 

4.1 Introduction  
 
The ‘box’ of Regulation represents normative statements about opportunities and constraints regarding 
activities (and their outcomes) of (legal) persons. They concern the liberty of such persons meaning to 
maintain or change existing factual states of affairs, or their ability to maintain or change existing 
normative states of affairs.  
 
Amongst the first category, of liberty, there may be social (including ethical), policy and legal norms; our 
focus lies with the legal norms, which may build upon social and policy norms, and may include 
references to these, but in a form that presents a prescriptive element of systemic obligation, within a 
given legal order, which obligations generally correlate to rights. Basically legal liberty space follows 
from the applicability of normative stances (prohibition, command, permission and dispensation), 
following rules of conduct, which translates into legal relations (about ‘first order rights’) concerning 
claims versus duties and privileges versus no-claims, which in turn yield (rights-)bearer-permissive and 
counterparty-obligative definitions of legal liberty space.33 
 
The second category, of ability, is relevant to the making, changing and termination of rules concerning 
liberty. When we focus on legal liberties, we need to also focus on legal abilities. Such abilities concern 
the legal power to perform valid legal acts, which have a legal effect either in terms of constituting a rule 
of power by which others can (within their legal ability space) perform legal acts, or constituting a rule of 
conduct whereby a legal liberty space is defined. Basically legal ability space follows from the 
applicability of normative stances (can legally perform a legal act), following a rule of power, which 
translates into legal relations (about ‘second order rights’) concerning power versus liability and immunity 
versus no-power, which in turn yield (rights-)bearer-ability and counterparty-disability definitions of legal 
ability space. 
 

28 NIST, “Cloud Computing: A Review of Features, Benefits, and Risks, and Recommendations for Secure, Efficient Implementations”, 
National Institute of Standards and Technology, NIST, 2012 
29 See 14/En Wp 218 (2014) Statement On The Role Of Risk-Based Approach In Data Protection Legal Frameworks 
30 Wright, D., And De Hert, P. (2012). Introduction to privacy impact assessment. In Privacy Impact Assessment (pp. 3-32). Springer Netherlands 
31 Wright D. and Raab, C.D. (2012) Constructing a Surveillance Impact Assessment. Computer Law and Security Review vol. 28, pp. 613-626. 
See also See the manual of the Surveillance Impact Assessment: www.sapientproject.eu/SIA_Manual.pdf 
32 Fosch-Villaronga, E. (2015) op. cit. 
33 Lindahl; Heldeweg TPL 
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In all of this we focus on the regulatory box as one which holds (relevant sets of) existing, ‘positive law’, 
encompassing (all) written and unwritten law, ranging from constitutional and legislative acts, via 
customary law and legal principles, through to case law, concrete and/or individual legal acts - 
underpinned by validating sources of law of and existing within a given legal order. 
 
We separate (objective) law from (subjective) rights, and regard the latter category as one which follows 
upon fulfilment of legal conditions regarding the applicability of object law to a particular legal relation 
between two or more particular (legal) persons, identifiable at any given time identifiable by name, 
following applicable rules of (objective) law – so to be outside of the regulatory box. As implied, not only 
does the box hold existing law in terms of rules of conduct as they read today, but also rules of power as 
they read today (but with the capacity of facilitating change in the law)34.  
 
4.2. Change by Experimentation 
 
On both sides of the model there may be uncertainty about possible and desirable future technological or 
regulatory development (respectively). With a broad brush we picture that over time, consecutive steps are 
taken (in technology and regulation) that start with a concept or design of the desired type of innovative 
technological or regulatory artefact (e.g. type of robot, type of regulatory act) of which the making is 
considered, but of which the desired functionality or impact comes with uncertainties (will it work / how 
will it work?). Next, as a first step towards creation, a design may be put to the test, in a more or less 
experimental way, by variances in (technological or regulatory) functionalities and context, to allow 
comparison and decide on definitive form and function of the new artefact. Finally, the robot or regulatory 
artefact is being made in accordance with the design, and established (as law) or introduced (as robot(ic 
use). In other words: at both sides of our model there is conceptualization, ending in a design (combining 
basic form& function); experimenting & testing (temporary and in a more or less confined setting) and 
implementation followed by use (of technology) and enforcement (of regulation). 
 
A simple, if not naïve understanding is that developments at both end R2T and T2R operate 
simultaneously, in a cycle where information on conceptual stages is exchanged (in terms of ‘desired 
states of the world’, following technological and regulatory interventions (through development and use), 
followed by simultaneous experimentations (while exchanging experimentally acquired information R2T 
and T2R), followed by a final state of harmony (by uni- or bilateral accommodation) between regulation 
and technology when they finally match in a reciprocally stabile state.  
 
In practice a coordinated relation between developments in technology and in regulation is a less 
organized process, dependent on how strategies a-c and of d-f meet. This may result in disconnections 
between technology and regulation, when new technological concepts are pursued but either 
experimentation with designs and/or implementation and use are frustrated as they bounce-off against 
what is legally allowed. 
 
In the below we focus on Technology experimentation and Regulatory experimentation, experimentation 
being a tool to overcome uncertainties about technological and regulatory functionality and impacts. We 
define experimentation as:35 (1.) making something new and concrete, by (2.) trials or tests in a restricted 
environment in terms of time, space, scope and/or actors, and (3.) intended to provide proof of principle 
that subsequently has the potential of wider societal relevance through various up-scaling mechanisms. 
 

4.2.1 Intertwined experimentation 
 

34 Hart…. 
35 From a recent call of the Journal for Cleaner production… 
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As we focus on experimentation, we see that this is taken at both end of our model as a possible answer to 
uncertainty, technological or regulatory respectively. 
 

4.2.1.1 Technological experimentation 
 
Technological experimentation takes place in the course of developing a new type of robot use (as a new 
technological functionality). When uncertainty exists as regards whether the functionality will work and if 
so how, with a variance in options that may be compared, experimentation may bring more clarity. Often 
the actual experimental process comes with simultaneous testing and integration – as shown in the below 
image.36 

 
 
Simulation 
 

* to be developed 
 
 
Living Lab  
 

* to be developed 
 
From a precautionary perspective one can envisage that experimental settings amplify the need for proper 
balancing between vulnerable and favoured interests, probably with a focus on seriously compelling 
interests (as for the sake of experimentation that may yield societal benefit, the mildly compelling interests 
may perhaps be ignored). As this may present problematic trade-offs, as in high risk (as uncertain risk or 
ambiguity – to say nothing of ignorance), the scale and context of the experiment may well become quite 
important. 
 
When seriously compelling vulnerable interests (supported by the above principles and rights) are at a 
high(er) risk of harm, it becomes more important to secure that an experiment is well-confined in terms of 
scale (small geographical scale; short duration) and context (public rather than private control). In this 
respect the example of experimenting with drones may follow a trajectory which starts with experimenting 
in silico (on computers only), in vitro (in a lab-setting), to in vivo (‘outdoor’ performance of experiments 
which may be upscaled on the basis of consecutive positive evaluations; from an airbase, to a university 
campus or industrial zone, to a municipal district, a municipality, etc., until enough information and 
certainty exists to decide on whether or not to fully upscale.  
 
 
 
 
 
 

36 From Ulrich & Eppinger, 2012, p. 22; as presented in W. Mulder, Supporting developers in addressing maintenance aspects diss UT 2016 
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Low risk 
                                                                                                                regional 
                                                                                     municipal 
                                                                 district 
                                              local 
                     sublocal 
 
High risk 
                     Highly controlled                                                                            Lower 
control 
                     Small exposure                                                                               broad 
exposure 

 
Of course, curbing risks of experimentation does not do away with concerns about inequality, whether 
based upon being placed in an advantageous or a disadvantageous position. 
 
This aspect, together with other aspects concerning constitutional safeguards, need to be included in our 
model, together with a toolbox that expresses the type of standards that apply to different stages of 
experimentation, in keeping with how with reduction of uncertainty, perhaps through consecutive stages 
of experimentation, the nature of relevant standards can move from soft to hard or perhaps from principle-
based to rule-based (as discussed in the above).  
 
 

4.2.1.2 Regulatory experimentation 
 
Regulatory experimentation takes place in the course of developing new regulation, if there is uncertainty 
about whether the envisaged type of regulation will have the desired impacts and no undesired impacts  – 
which may be specified in terms of effectiveness, efficiency and legitimacy. Similar to experimentation in 
the technology domain, experimentation amounts to gathering information on the basis of comparison 
between designs. In the legal context this can take various forms. The most important are: 
 
- experimenting by derogation, or learning by exceptional variance – an experimental setting is created 

by allowing derogation, for regulating an exceptional set of cases, from existing rules. For example, 
allow a temporary and localized exception to constraints regarding collecting and processing personal 
data. 

- experimenting by devolution, or learning by parallel variance – an experimental setting is created by 
devolution of powers, for regulating one or more specified sets of cases, each case simultaneously 
presenting a different regulatory solution to the same policy problem (if only one; then compared to 
existing rules) 

- experimenting by iteration, or learning by longitudinal variance – an experimental setting is created by 
open structuring of prescribed conduct (e.g. principle- rather than rule-based), for allowing 
consecutive activities under and rulings on the interpretation of that rule, so learning happens by 
comparing punctated instances of rule application.37 

 
Intertwining 
 

37 The latter may be less easily put within the concept of experimentation, if not taken as temporary – to have a point in time where evaluation 
takes place to see what we can learn from the sequence of iterating/punctuated interpretations over time (e.g. if this is sufficiently responsive to 
technological change, providing sufficient legal certainty, etc. A sunset clause could provide such horizon for evaluation.  
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It is important to see that in all of these types of regulatory experimentation the object may be to improve 
regulation, but also a non-regulatory policy object behind the regulation, such as rules about the use or 
development (including experimentation) of certain technologies, such as robotics. The below scheme 
may explain. 
 
 

 
 
 
The arrows represent the following R2T relationships: 
- arrow 1: represents a permanent type of existing regulation, regulating some (newly) existing type of 

technology use (e.g. on required certification of care-robots);  
- arrow 2: represents a permanent type of existing regulation, regulating some (newly) existing type of 

technology development (e.g. on subsidies for robotics R&D); 
- arrow 3: represents a permanent type of existing regulation, regulating some (existing or new) type of 

technology experimentation (e.g. allowing a regulator to create derogations); 
- arrow 4: represents an experimental type of regulation, trying out a new type of regulation regarding 

some (existing or new) type of technology experimentation (e.g. temporarily allowing a regulator to 
create derogations); 

- arrow 5: : represents an experimental type of regulation, regulating some (newly) existing type of 
technology development (e.g. trying out a new subsidy arrangement for robotics R&D); 

- arrow 6: represents an experimental type of existing regulation, regulating some (newly) existing type 
of technology use (e.g. trying out a metaregulatory scheme for private certification of care-robots). 

 
4.2.2 Experimentation as collective action 

 
As our focus lies with regulation responding to technology experimentation, we may neglect the relations 
between regulation and technology represented by arrows 1 and 2, and may group the others into: 
 
- permanent types of existing regulation, regulating some (existing or new) type of technology 

experimentation (e.g. allowing a regulator to create derogations) (arrow 3); 
- experimental types of regulation, trying out a new type of regulation regarding: some (existing or 

new) type of technology experimentation, or some (newly) existing type of technology development 
or use (arrows 4-6).  
 

As regards the latter, of course the incidence of experimental regulation about technological 
experimentation (i.e. arrow 4) presents the greatest challenge as it concerns a multiplication of regulatory 
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and technological uncertainties. A co-regulatory approach may be called for in the design of the regulatory 
experiment and the technological experiment respectively. 
 
Also as regards the latter, we need to understand that in terms of the process of collective action behind 
regulatory development (see in the above: concept/design-creation/experimentation-
implementation/enforcement) regulatory experimentation (in all of three forms) may be a key mechanism. 
If at any point in time, for example in response to developer strategies b. or c., as one of regulatory 
strategies d-f., there is a push for adapting regulation to new and desirable technological innovations, this 
may require adaptation of legal rules of power established at constitutional level, or of rules of conduct, 
established at collective choice level. Following the above, these new rules may be concerned with 
addressing a new type of technology use (as such), or with addressing a type of experimentation towards a 
new technology (use). A regulatory experiment may provide information about the usefulness of 
conceptualized new/changed rules of power and/or of rules of conduct, to provide an ‘evidence-based’ 
underpinning to the choice for a new, permanent regulatory regime, to overcome the existing regulatory 
disconnect (as regards the desired new technology use or technological experimentation towards this 
technology). 
 
Merely as an example, the below graph presents a situation where (at stage 1) the promise of a new 
technology ‘X’, as experienced at operational level (of desired technology roll-out or experimentation), 
does not agree with existing rules of power (‘RP’) at constitutional level, which should facilitate the 
making of fitting rules of conduct ‘RC’, regarding such roll-out or experimentation at collective choice 
level. Hence, at stage 2. the rules of power are changed to facilitate arranging for experiments (trough 
RPEX to) so that at collective choice level, at stage 3, an experimental setting is established by experimental 
rules of conduct RCEX, for experimenting with X, at stage 4, whereupon reporting, evaluation and possible 
change of rules can follow in stages 4-6, so that upon new rules of power (RPN) and new rules of conduct 
(RCN) a proper R2T-fit/connection is in place at stage 7. The example is not specific to whether it merely 
addresses regulatory experimentation, or also technological experimentation, on new technology X. 
 
 

Level Existing 
situation [1]   Experimenting for change   New 

situation 
Operational 

level 
Promise 

of X 
 
 

 
↱  

Perform 
experiment 

X 

 
 

 
 

Perform 
X in RX 

Collective 
choice 
level 

↓ 
Misfit 
X2RC 
↑ 

 
 

Establish 
experimental 
setting RCEX 

for X 

 
 

Report on 
the X 

experiment 

 
 

↓ 
Fit 

X2RCN 
↑ 

 
Constitutional 

level 

 
Standard 
rules RP 
→ 

Create basis 
RPEX for 

experimental 
settings X 

 
 

 
 

 
↳  

Evaluate 
X; 

change 
Standard 
rules  RP? 

New 
standard 
rules RPN 

Time → 1 2 3 4 5 6 7 
 
 
Scale scope 
 

4.2.3 Constitutional law concerns 
 
Regardless of whether technological experimentation is regulated through permanent or experimental 
regulation, in all cases the aspect of uncertainty combined with creating an experimental setting 
(particularly derogation and devolution), that may lead to some persons (the developers, their competitors, 

 11 



(Work very much in progress; do not cite without prior author approval) 

experimenters, third parties) be placed in a relatively advantageous or disadvantaged position. Concerns in 
terms of vulnerable interests would generally lie with protection of life, safety, health, security, equality, 
certainty, privacy and integrity. In experimenting with robotics all could apply, while the type of robot 
would bring different emphases: e.g. safety more with drones; privacy and integrity with care robots (???)  
 
Clearly, aside epistemic values relevant to proper experimentation, legal values need to be secured within 
an experimental legal regime, to avoid infringement of the above constitutional/fundament rights & 
principles.38 
 
 

5. COMMUNICATION BETWEEN DEVELOPMENTS: R2T AND T2R 

As was explained in the above, our model in Fig. 1 allows for a two-way conversation, which may be 
explained in terms of two particular questions, one concerning the ‘Regulation-to-Technology’ (R2T) 
process, which is about regulatory development (while considering, inter alia, existing technology and 
technological development), the other concerns the ‘Technology-to-Regulation’ (T2R) process, which is 
about technology development (while considering, inter alia, regulation/regulatory development. 39 In-
between both is the regulatory impact assessment (REGIA) relevant to assessing regulatory impacts on 
(inter alia) technology development and use (whether in keeping with regulatory ambitions, or to adjust) 
but also used as an evaluation of the legislative cycle40; and the robotic impact assessment (ROBIA) 
relevant to assessing technology impacts on (inter alia) existing regulation (whether in keeping, as in 
compliant, with existing rules or requiring adjustment, either in technology or in regulation) and on users. 
In the below we will discuss the relevant key T2R and R2T questions. 
 
5.1 Technology-to-Regulation (T2R) 
 
The ‘Technology-to-Regulation’ (T2R) question reads: What legal opportunities or constraints exist for 
undertaking the development of a new type of robot or new type of robot use?  
 
On the basis of (at least) a basic design idea about the new robot (use), an assessment is made on impacts 
thereof, which may be held against existing regulation to ascertain if this new robot (use) remains within 
the existing legal liberty space (following from this regulation). When there are no limitations, the 
developer can push ahead according to the original plan. In as much as there are prohibitive limitations the 
developer can basically follow three strategies:  
 
a. adjust his plans to these limitations so the new robot (use) will be compliant with existing law; 

(problem: no specific law, no understanding of the law) 
b. go ahead with the existing design but meanwhile negotiate with the regulator(s) about possibilities for 

changing the law (perhaps initially on an experimental basis), so that the new robot (use) will be 
developed according to the intended design and in accordance with new regulation 

c. go ahead with the existing design and not engage in negotiations, thus taking a risk at non-compliance, 
perhaps already while testing/experimenting, but certainly when the new robot (use) is implemented – 
the ‘try first and ask for forgiveness later’ approach. 

38 Terminology of epistemic and legal values: Heldeweg 2016 (Cleaner production) 
39  R2T is about regulation ‘speaking’, with a prescriptive message, to technology developers & users (about normative constraints and 
opportunities); T2R is about technology ‘speaking’,  with a descriptive message, to regulators (about factual contraints and possibilities and how 
regulation should ‘respond’).  THIS IS THE ‘SPEAKING’ OR DYNAMIC APPROACH – THERE’S ALSO A STATIC APROACH OF 
‘KNOWING’ …. 
40 European Parliament (2016) Evaluation and Ex-Post Impact Assessment at the EU Level. Better Law-Making in Action. See also Mastenbroek, 
E. et al. (2016) Closing the regulatory cycle? A meta evaluation of ex-post legislative evaluations by the European Commission, Journal of 
European Public Policy, 23:9, 1329-1348, DOI: 10.1080/13501763.2015.1076874 
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All of these strategies are relevant to our analysis. All depend on getting a useful answer on the Design-to-
Impact-to-Regulation analysis. Ideally the design and the impacts and the regulations are clear enough to 
have the analysis yield a clear answer on the available liberty space; i.e. on the legal boundaries. The 
alternative, one or more of design and impacts and regulations are less clear and so some boundaries are 
clear while others are vague and will depend on interpretation, either ex ante (when permission is 
required) or ex post (once the robot is introduced and being used).41  At such a point the developer will 
have to weigh his options again, as a ‘second design-impact-regulation loop’, in keeping with a-b-c.: a. 
make adjustments enhancing the chance of compliance; b. negotiating change or clarification; c. go ahead 
and ‘face the music’.  
 
While in the face of legal constraints, by default a developer could apply strategy a. and decide to make 
technical adjustments, there is the option of moving to strategies b or c. The relevance of b. (whether 
initially pursued or in response to lack of clarity) appeals to the process that will be described as the 
Regulation-to-Technology strategy, discussed in the immediately below (2.2). The strategy under c. (again 
whether initially pursued or in response to lack of clarity) can be quite relevant to our analysis as, aside 
from a raw, ‘negligent stance’ a developer could take a ‘responsible stance’, whereby he self-regulates his 
behaviour in such a way as to come as close as possible to the core values behind the existing rules, taking 
these as expressions of underlying principles and basic legal interests – perhaps doing so interactively, in 
dialogue with relevant stakeholders, perhaps even co-regulating (which brings this strategy closer to b.). 
Such a course of action may at the very least be relevant to avoid more than necessary harm or damage 
and enhance changes of forgiveness and even of reinterpretation of existing law, and indeed may trigger 
changes in law (other than by negotiation, as in b. – clearly strategies can be mixed).  
 
Strategies b. and c. are also most relevant when getting a useful answer on the Design-to-Impact-to-
Regulation analysis, is asking too much – at least within a reasonable time-frame or with proper 
authority.42. Strategy b. would amount to negotiating about better regulation, so as to get greater clarity, 
preferably with a permissive scope. Still, lack of clarity may enhance legal risk-taking, in accordance with 
strategy c.; there is, after all, the chance that once clarity is ensured, there seem to be no relevant 
constraints, and furthermore, even if there are constraints, their lack of clarity may provide a legal defence 
against claims – either on the lex certa principle or, when applied as explained in the above, on the basis 
of a ‘responsible stance’. Note that if no limits exist, strategy b. may still be relevant to ensure explicit 
liberty space, instead of mere silence by lack of constraints; constraints may still rise upon introduction of 
a new robot (use), and negotiations may help to avoid this. Further, a permissive regulation may help to 
assure, not only (lasting) tolerance (with the regulator and third parties), but may also function as a basis 
for assuring third party assistance.43 Finally, as said in the above; in case of uncertainty strategy a. could 
be applied by making the technical adjustments that create a (broader) safety margin to avoid harm. 
 
5.2 Regulation-to-Technology (R2R) 
 
The ‘Regulation-to-Technology’ (R2T) question reads: What technological developments warrant 
regulatory response and which response is needed or desirable?  
 
On the basis of at least elementary understanding of technological innovation, regulators could decide to 
act either to promote new opportunities or to constrain new threats – and it is not unlikely that both are on 
the table at the same time, possibly causing the need for trade-offs. The dedicated key question is what 

41 Bryant Walker Smith 
42 It may be that the only way to find out is to ask a formal permission, but that this entails an elaborate procedure, with providing materials and 
studies that do not exist or come with high costs in their making….  
43 Heldeweg, TPL – think assitance by medical personnel in implementation…. 
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possible new basic design ideas about new robot developments and/or uses exist, if there is some 
assessment on impacts thereof, so that this can be held against existing regulation to ascertain if this new 
robot development and/or use is feasible within the existing legal liberty space (following from this 
regulation). Aside from existing regulation being in tune with the regulators concerns, it could, broadly 
speaking, be either too limited (vis-à-vis opportunities) or too broad (vis-a-vis threats). Such an 
assessment need not only concern the legal liberty space of the new robot as developed and used as such, 
but also at contextual opportunities and constraints, as regards resources regarding R&D, including 
experimentation, and possibilities for proper technology valorization (e.g. commercialization), to ensure 
either constraining or enhancing incentives (e.g. taxing or subsidizing) towards valorization. 
 
The process leading-up to a possible introduction of new, or a change or termination of existing regulation 
may have various points of departure: 
 
d. responding to strategy b. (as explained in the above), when the regulator finds that it makes sense to 

discuss with one or more developers to reconsider existing (absence of) regulation. 
e. ex officio reconsideration upon strategy c. (as explained in the above), when the regulator finds that, 

other than as a matter of enforcement (as developers are clearly non-compliant), regulatory action may 
be required to provide greater regulatory clarity, effectiveness, efficiency and/or legitimacy. 

f. ex officio reconsideration upon a regulators’ policy agenda, as shaped by hierarchical instruction 
(higher regulators ordering reconsideration), by political pressure (as through a democratic mandate or 
public opinion), by expert opinion (as through advisory boards), and/or following an existing policy-
agenda. 
 

Once reconsideration of (absence or) existing regulation is actively engaged in, there is a strong likelihood 
that major stakeholders will become engaged, either upon invitation, of out of their own initiative, 
possibly through various channels (ranging from formal procedures, as in ‘regneg’, public 
participation/consultation, to the informal channels of sending-in unsolicited advice or starting/joining a 
public opinion discourse). Discussions can involve al aspects of the Regulation-to-Impact-to-
Design/development/use analysis. 
 
Ideally, future technological development is clear as regards form and impact. When clear, threats can be 
responded to in terms of prevention, and opportunities in terms of facilitation. In practice, however, 
certainty about form and impacts of new technological developments and use are often less clear. Thus 
regulators may find themselves to address certainty of a stochastic kind, as calculable risk, or indeed with 
uncertain risks at, ambiguity of impacts and ignorance about both chances and effects of impacts. The 
precautionary principle will apply to the regulatory methodology to answer to these uncertainties, 
navigating between under- and overregulation, choosing the proper procedure of impact assessment and 
regulation. Stirling44 has analysed this variety in types of (un)certainty, and matching responses to them, 
primarily in terms of preparatory work towards properly addressing uncertainties (see picture). 
 
 

44 See Stirling… 
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Fig. Correlation between Probabilities and Outcomes 
 
The choice of regulatory strategy is contingent upon many variables, amongst which uncertainty. As a rule 
of thumb, Brownsword & Somsen have suggested that alongside the process from emerging to mature 
technologies, regulation will proceed from soft law, through co-regulation, delegation to hard law (see 
Fig. XXX).  

 

 
Fig. XXX Progressive Regulation of New Technologies45 

 
At early stages of technology development hard law regulation makes no sense as impacts or unclear and 
the risk of overregulation abounds; a precautionary step by step dialogue on emerging guidelines between 
stakeholders, while sharing information and discussing merits and threats, makes more far more sense. In 
the mature stage of technology development, merely applying guidelines may amount to underregulation, 
unnecessarily allowing leeway for (perverse) self-interest while sufficient knowledge exists about risks, 
opinions about responsible development and use have meanwhile crystallized, and legal certainty has its 
place (also as regards technology valorization/commercialization; having certainty about returns on 
investment). 
 

45 Inspired by Heldeweg, M.A. (2015) Experimental Legislation Concerning Technological & Governance Innovation – An Analytical Approach. 
The Theory and Practice of Legislation, Vol. 3, No. 2, pp. 169-193 
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Still, other variables will also be relevant to the choice of regulatory strategy. Two variables worth 
mentioning here are: 
 
- the nature of interests involved, both as a matter of arguments pro or against the new robot 

development and use. Again there is a spectrum from more to less compelling interest arguments pro 
(i.e. favoured interests; e.g. from life saving, through socio-economic to recreational) and against (i.e. 
vulnerable interests; e.g. from life/safety, through privacy to entertainment), often incommensurable, 
requiring a trade-off and more or less complex regulatory tailoring.  

 

 
 

Fig. XXX Nature of the Interests Involved Relevant to the Choice of Regulatory Strategy 
 
- the context or scale of development and use. Both the process of development (from concept, design, 

through experimentation/testing to implementation/roll-out) and the actual use (once developed and 
rolled-out) will happen within a context (of a type of control over activities being public/erga omnes 
or private/inter partes) and have impacts upon a particular ‘space-time’ (of exposure on a small 
scale/with short duration or on a large scale/with lengthy duration). 

 

 
Fig. XXX Context/Scale of Development Relevant to the Choice of Regulatory Strategy 
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The mix of interests, pro and con, and context/scale, small/private and large/public, will, together with 
other variables, such as the nature of regulatees (as individuals and as group or class) and the institutional 
setting (of valorization transactions, such as market sales of robots/robot services and public service 
allocation), lead to a strategic regulatory choice balancing opportunities and threats. The model of Bryant 
Walker Smith provides a useful general categorization of basic regulatory strategies combining the axis of 
timing of regulatory intervention (prospective/retrospective) and of type of regulatory intervention (public 
law/private law).  

 
 

Fig. 2 Quadrants of Regulation from B. W. Smith (2016) 
 
Some cases of new technology development and use, such as of those that involve serious vulnerable 
interests and large scale/public context, may require prospective/public regulation to secure ex ante facto 
(of development and/or use) ‘legal control’ through an erga omnes authoritative decision on go/no-go. 
Other cases, such as of minor vulnerable interests and small scale/private context may be adequately 
regulated by retrospective/private regulation to secure ex post facto (of development and/or use) ‘legal 
remedies’ through inter partes enforcement (setting limits, requiring compensation).  
 
Aside of the choice of regulatory strategy, the choice of regulatory form will matter hugely. We cannot 
elaborate on this point, but want to mention that form may differ, firstly, on basic normative stances46:  
 

- prohibition (unless – i.e. perhaps with exceptional permissions, possibly with reservations); 
- command (unless – i.e. perhaps with exceptional dispensations, possibly with reservations); 
- permission (unless – i.e. perhaps with exceptional prohibitions, possibly with facilitation); 
- dispensation (unless – i.e. perhaps with exceptional commands, possibly with facilitation). 

These normative positions are elaborations of basic ethical-normative stances regarding particular new 
technology developments and uses. Brownsword distinguishes three: utilitarian (emphasizing favoured 
interests and directed at addressing the need to pursue and apply a new technology; hence leaning towards 
‘command (unless)’); duty-based (emphasizing vulnerable interests and directed at addressing the need to 
have concern for the position of those consumers, citizens and others that may experience harm; hence 
leaning towards ‘prohibition (unless)’); rights-based (emphasizing the need to allow citizens (consumers 

46 Heldeweg & Ruiter, Forthcoming 
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etc.) to make their own choices as regards uptake of a new technology; hence leaning towards both 
permission and dispensation (unless)’).47 
 
The normative positions and ethic stances make for a regulatory perspective that informs the developers 
and (future) users about specific legal boundaries and conditions regarding legal liberty space regarding 
development and use), as well as the ‘regulatory tilt’ which tells the developer that where regulation is 
ambiguous, which seems the more likely outcomes of requests for ex ante permissions or decisions for ex 
post remedies.48 
 
Secondly, there is the issue of regulatory form as regards the measure of detail in addressing the ‘object-
action-impact’ description within relevant rules of conduct as (conditional) legal fact. Without going into 
detail, broadly speaking we may distinguish more detailed, rule-based regulation (leaving little scope for 
interpretation or discretion for the regulatee (and/or executive or judiciary; providing legal certainty while 
being more likely to constrain technological innovation) and principle-based regulation (leaving 
considerable scope for interpretation or discretion for the regulatee and/or executive or judiciary; 
providing less legal certainty while being more likely to be adjustable to technological innovation). Again 
the choice of type may strongly influence strategic and operational choices developers and users of a new 
technology (both in development and use), much in keeping with the above a-c. In the light of the 
uncertainty, independently of the chosen regulatory form, it is important to provide roboticists with 
guidance on what are the principles involved in robot compliance, as well as the meaning of them49. 
 
If and when indeed a R2T change in legal liberty space is needed or desired, to enlarge upon opportunity 
or reduce upon threats (or any other altered specification), will require either legal ability (i.e. legal 
competence) and possibly seeing a change in legal ability by a regulator with the legal ability to do so; 
changing ability space to alter liberty space (i.e. delegation…). 
 
The basic model of regulatory development may now be pictures following the levels of collective action 
situations according to the Institutional Analysis and Development (IAD) framework50: 
 
- at a meta-constitutional level, within society informal shared beliefs are formed, such as on the need 

for government regulation of (Robot) Technology; 
- at a constitutional level, formal rules are established that provide legal powers for making rules of 

conduct for, inter alia, robot development and use; 
- at collective choice level, rules of power (originating at constitutional level) are applied towards 

making rules of conduct for robot development and use: defining the available legal liberty space; 
- at operational level, robots are developed and used in accordance with the rules of conduct developed 

at collective choice level. 
 

What we should take from this is, firstly, that there is indeed a logical sequence between rules of power 
(about legal ability) and rules of conduct (about rules of conduct), that the former rest upon general and 
informal support for rule-making (in the particular field) and that the latter (rules of conduct) shape the 
liberty space that guide the practice of factual activity (the making and use of robots).  Secondly, in view 
of the conversation R2T and T2R, we should realize the making, changing and termination of rules can 
happen at different levels. Governments may feel that regulators are underequipped in their abilities to 
regulate robotics (e.g. with safety standards). At constitutional level new rules of power may be 

47 Bilateral permission  
48 Brownsword PM 
49 Fosch-Villaronga, E. (2015) Principles Involved in Care Robotics Legal Compliance. In Heerink, M. and Jong, M. de (2015) Conference 
Proceedings, NewFriends 2015, The 1st International Conference on Social Robots in Therapy and Education, 22-23 Oct 2015, pp. 76-77. 
50 Ostrom, 2005. We use this model as we find that law-making usually amounts to a collective action effort. This may not apply to the lowest 
(operational) level (of development and use), but we consider this less relevant to the applicability of IAD.  
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established so that regulators may, at collective choice level, introduce such standards, to be applied at 
operational level. Within given powers regulators may, at collective choice level, decide to change 
existing standards on the basis of co-regulation with stakeholders in the robot development sector to, 
again, influence practices at operational level. A push for allowing previously forbidden uses of robots 
may, perhaps by applying strategies b. or c. (in conjunction with d. and e.), lead to changes at collective 
choice level, perhaps preceded with changes at constitutional level. 

6. REGIA – REGULATORY IMPACT ASSESSMENT 

* to be developed 
 
(example) Accountability for regulator impact51 

 

CONCLUSIONS 

* to be developed 
 

The need for overarching legal design analysis of the dynamics of regulation on robotics and the options 
for enhancing an open structured regulatory approach becomes evident in the light of the exponential 
growth of service robot technology that interact with humans. 
 
Because of that, a dynamic regulatory model has been introduced in order to avoid over- and under- 
regulation that could frustrate both robotic development and user protection, and in order to secure 
stakeholder-involvement in collective legal action toward effective, efficient and legitimate closure of 
possible future regulatory gaps. 
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