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Abstract: Communication between legal experts and laypersons takes place in many contexts related to
law: contracts, for example. Visualization can support the communication and mitigate its
barriers. In the field of legal visualization different approaches have been discussed, but a
common language and standards are missing. This paper aims to identify the status quo of
existing approaches and determine directions for the future. It is based on a literature review
on IRIS proceedings (1998–2016) to identify the trajectory of the field and a Delphi study to
derive trends for research and practice.

1. Introduction
Conceptual models and visualizations aim to support the creation of a common ground for communication
[K/S 1986]. Law, in particular, needs a common ground because the meaning of law should be
accessible to those who use it or are impacted by it [C 2016]. Thus, the interest in visual elements
such as diagrams and icons has increased [B-W/B/H 2017]. Nowadays, visualiza-
tions can be found in places where they did not exist a few years ago, such as textbooks, deal documents
and legal education materials. However, sets of consistent diagram constructs (e.g. symbols) and guidelines
(e.g. how to use them) are still missing [C 2014]. The multidisciplinarity in the field of modeling and
visualizing law or contracts is challenging. It is affected by different disciplines such as information systems,
information design and, of course, law [C 2016]. This paper aims to identify (a) the status quo of
existing approaches as well as (b) further directions for this field. The findings can be used by researchers and
practitioners to, for example, position their research, derive new research questions and improve approaches.
Our paper is structured as follows: In section 2, we outline our research approach, which consists of a literature
review (status quo) and a Delphi study (future). In section 3, we review the IRIS proceedings (1998–2016)
to identify the status quo of modeling and visualization in law. In section 4, we cover questions which were
evaluated by up to 26 experts in a Delphi study with two rounds. In section 5, we conclude with our findings.

2. Research Method
Literature review. To identify and classify the status quo of modeling and visualization in law we conducted
a literature review. An important factor is the rigor of the search process. Therefore, researchers have to
document findings, the selection of keywords and the evaluation of the results. Due to the methodological
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rigor of literature reviews, we followed [ B/ . 2009]: definition of review scope (section 1),
conceptualization of topic (section 3.1), literature search, analysis and synthesis (section 4.1.).
Delphi study. A Delphi study is a survey-approach with experts to derive implications for future trends. It
aims to move the study participants towards a consensus or a saturation of new findings. A series of linked
questionnaires can be employed in successive rounds. A Delphi study is mostly applied in interdisciplinary
research fields if future predictions are difficult to derive (e.g. [D/V  V/G 1975]).

Figure 1: Research process and methods

3. Literature Review
3.1. Conceptualization
To classify the literature and provide evaluation criteria to assess the relevance of the articles, domain-specific
concepts are required. Based on [K/H/B 2014] we determined the following concepts:
Development of methods and tools (I). The first sector deals with the development of visualization/modeling
techniques and supporting software tools. For example, method engineering (1.1) to develop and extend mod-
eling methods to support the creation and application of law or contracts; meta modeling (1.2) to design and
adapt modeling techniques to support the creation and application of law or contracts;
Construction of models (II). Secondly, approaches that can support the construction. For example, multi-
perspective modeling (2.1) to design model variants of law or contracts and provide views for different stake-
holders; modeling software (2.2) to support the process of the design and creation of law or contracts.
Application ofmodels (III). Thirdly, the use of models. For example,model based reference modeling (3.1) to
provide guidelines (e.g. design pattern) and to reuse best practices for creating and designing law or contracts;
version control (3.2) to manage different versions (e.g. historical overview) of law and contracts as well as to
support the reconstruction of relevant versions; argumentation-based modeling (3.3) to support collaborative
creation and interpretation of law or contracts (integrating reasons for specific elements); transformation (3.4)
to create law and contracts based on models or create models based on law and contracts.
Evaluation of models (IV). Fourthly, evaluation (4) of existing or new approaches to indicate which are
practical and applicable. For example, identifying whether an efficient and effective construction of a model
is given (e.g. costs and time) or if it is «easy to read and understand» (e.g. comprehensive and traceable).

3.2. Analysis und Synthesis
Literature Search. Based on the conceptualization, we identified relevant articles which contribute to our
research purpose («Rechtsvisualisierung» in particular). If an article met one or more of the concepts, we
integrated it into our analysis. We analyzed the entire IRIS proceedings (1998–2016). Before the symposium
got titled IRIS it was named «Internationales Rechtsinformatik Kolloquium» (1998–1999) and «Salzburger
Rechtsinformatik Gespräche» (2000–2001). The track «Rechtsvisualisierung» exists since 2005 (2002–2004
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as «Visualisierung»; later also including «Multisensory Law»). We checked the literature systematically by
evaluating titles, keywords and abstracts as well as – afterwards – full texts. The analysis included articles of
the entire proceedings (all tracks).
Results. In total, we identified 180 relevant articles. After collecting the articles, we classified them according
to the conceptualization to represent the status quo (Table 1). We distinguished between: «motivation» (does
the article argue that this concept is important?), «development» (does the article develop this concept?) and
«application» (does the article apply this concept?). We included papers which (a) analyze how a model or
visualization can be created, (b) analyze how it should look like or (c) use schematic representations.

Table 1: Results of literature analysis

As Table 1 indicates, a number of the selected articles deal with modeling or visualizing law, legal documents
or contracts. About 42 of them focused on representing processes, for example, by using common nota-
tions such as Business Process Management Notation (e.g. [N/S 2016]) or Event Driven Process
Chains. This can be related to prior IRIS tracks which included topics such as process- and knowledge man-
agement. Further visualization techniques deal with comics (e.g. [W K 2013]) mind maps (e.g.
[S 2007]), decision diagrams (e.g. [K 2011]) or ontologies for semantic analysis or knowl-
edge representation (e.g. [I 2013]). A few software prototypes such as the «Contract Design Pattern Li-
brary» [H/H 2016] and reference modeling approaches (e.g. [B/D 2005]) were
present. Only a limited number of articles addressed aspects of meta modeling (e. g [F/H 2016]),
model transformation (e.g. [O/H/L 2006]) or evaluation of techniques, models or visualizations
(e.g. [B 2002] [H/K 2013]).

4. Delphi Study
4.1. Study Settings
Hypothesis development. First of all – based on the findings of the literature review –we derived implications
and hypotheses of topics which could be considered «in the future». The most suitable ones were selected.
Expert selection. Secondly, we determined different expert groups which, here, are related to the fields of
information design, contract design, conceptual modeling/information systems and (general) law.
Data collection (I). Thirdly, we conducted an online survey. The concepts (section 3.1) were introduced and
presented for ranking (1 not agree to 5 strong agree). Furthermore, we asked for chronological prioritization
of the concepts. We distinguished between «short-term» (<=1 years), «medium-term» (about 1–5 years) and
«long-term» (> 5 years) to determine which concepts should be considered first. The participants could assign
a total of 100 points (100 = important). (Figure 2). Finally, we asked: «What else could be helpful? What do
you suggest?» Afterwards, we invited experts from the determined fields to participate in the study.
Data collection (II). In round 2, we presented the results to the experts involved in round 1 to confirm them.
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Analysis. Finally, the answers were analyzed in a descriptive and quantitative manner (section 4.2).

Figure 2: Survey (questions and concepts)

4.2. Analysis and Results
Data collection (I). Our online-survey was available from October to November 2016. In total 31 experts
participated and 26 of them finished completely – incomplete ones were not analyzed. Overview of experts:

– Sector: Research and science (46.12%); Practice (38.46%); other (7.69%).
– Discipline: Information Systems (15.38%); Information Design (11.54%); Contract Design (15.38%);
Law (26.92%); Other (23.08%) (e.g. knowledge management or engineering).

– Work Experience: <=1 (7.69%); 1–3 (3.85%); 4–7 (11.54%); 8–10 (3.85%); >=11 (65.38%).

Hence, we had a base of experts with a lot of work experience and a fair balance between different disciplines.
Data collection (II). Our second survey which aimed to confirm the results from round 1 was online during
December 2016. 21 experts (round one) provided their email addresses. In total, 14 experts took part in round
2.
Rankings. In Figure 3, the results from round 1 (R1) and round 2 (R2) are presented. We distinguished: (I)
discipline – Information Systems (IS) (n=5), Contract Design (CD) (n=4), Information Design (ID) (n=3) and
Law/Jurisprudence (n=8); (II) sector – (P) (n=12) and research (R) (n=13); (III) total.
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Figure 3: Rankings (M=Mean; SD=Standard deviation)

Best ranked concepts. Evaluation (4) was – in both rounds – ranked first (mean=4.46; 4.54). Method engi-
neering (1.1) was ranked second and modeling software (2.2) third. In R1, reference modeling (3.1) was third
(mean=3.96), but using modeling software increased from 3.48 to 4.15 in R2.
Major differences between round 1 and 2. Modeling software (2.2) had the biggest difference – increased from
3.48 to 4.15 (+0.67). Version control (3.2) had differences from -0.29 and method engineering (2.1) +0.23.
Overall, each concept was rated with a mean between 3.31 and 4.54 and a median between 3 and 5. Hence,
some concepts – especially evaluation (4) – were rated higher, but none of them seemed completely insignifi-
cant.
Prioritizations. Secondly, we asked for a chronological prioritization. The participants could assign a total
of 100 points (100=important) to each concept and each time-category (Figure 4).

Figure 4: Prioritizations (M=Mean; SD=Standard deviation)
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Best ranked concepts (short-term). The best ranked concept by far, in both rounds, was method engineering
(1.1) (mean=32.36; 30). After that, modeling software (2.2), evaluation (4) and meta modeling (1.2) were
approximately the same. Evaluation and modeling software were reduced in round 2.
Best ranked concepts (medium-term). Again, method engineering (1.2) took the first place, but it decreased by
5. Modeling software (2.2) was ranked second and evaluation (4) third; but, evaluation had lower SD-values
than modeling software or method engineering, so the variation of answers was smaller.
Best ranked concepts (long-term). The long-term ratings were more balanced. The best ranked concepts
were modeling software (2.2) evaluation (4), method engineering (1.1) and meta modeling (1.2), followed by
reference modeling (3.1) (R2=11.83) and argumentation-based modeling (3.3) (R2=10.27).
Standard deviation (SD). Although meta modeling (1.2) and evaluation (4) had higher means, they also had
low SDs which indicates that the answers were more consolidated.
Major differences between round 1 and 2. The SD of method engineering (1.1) was reduced by 15.13 in
the medium-term and by 13.06 in the long-term with constant means. Meta modeling’s (1.2) long-term SD
changed by -12.26 and version control’s (3.2) mean by +6.31. Overall, R2 helps to consolidate the ratings.
Qualitative data. The expert statements («further concepts») were categorized. We identified different topics:

– Visualization: «[…] contract element and various visual tools»; «define interfaces – (…) techniques
with the aid of legal modeling language»; using «multimedia»

– Evaluation: «How do we make sure that explanatory pictures, text (human readable) and computer
code (machine readable) all say the same thing?»; «integrate visual into computer code»; «a computer
program (…) be able to interpret themodelled rules? (…) interpretability of the same (…) formachines.»

– Tools: «[…] to create a visualization should have more tools available.»; «[…] devices used for the
generation and visualization […] (e.g. Google Glasses)»

– User Centred Design: «[…] developing them together with the users (…) studying how the users feel.»
– Standards vs. No-Standards: «[…] visualization of contracts is most important – establish a standard
and then the rest can be implemented subsequently»; «Standard clauses and symbols»; «Conceptualizing
contracts as data.»; «The use of open, not standardized visualization like sketching.»

– Role-specific understanding: «[…] specifically cultural differences in understanding.»
– Modeling techniques: «Mindmaps […]»; «Interactive Flowcharts may create more accurate depictions»
– Design literacy: «Visual is not intrinsically better than text. So it is important that the creators of tools
as well as the users (…) still know what they are doing.»

5. Conclusion
5.1. Research Agenda
Different implications can be derived from our literature review and Delphi study, for example:
Evaluating approaches. Evaluation aims at demonstrating the utility, quality and efficacy of an artefact
[H  . 2004]. In general, evaluation frameworks distinguish between a development (build) and
an interpretation (read) perspective on both the process and the product (e.g. [S 2013]). Although
evaluation is the most important concept for the future (expert survey, median: 5), only very few articles in
IRIS proceedings evaluate their artefacts (see 3.2). Thus, we recommend to conduct more evaluation-studies
to investigate which visualization types or genres (e.g. comics) are suited for which audiences.
Developing modeling techniques. A number of experts – especially designers and IS-researchers – argued
that the development or extension of modeling techniques for the representation of law or contracts is impor-
tant for the future. According to the results (e.g. «standard clauses and symbols» [E 15] vs. «open, not
standardized» [E 26]) two different types of visualizations are discussed: (I) not-standardized images
and representations (e.g. comics) and (II) standardized techniques with a predefined set of symbols and shapes
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(e.g. processmodeling techniques such as BPMN); but, are they totally different? Further development of tech-
niques could try to link both worlds and investigate which potential this link might have. Thereby, techniques
should consider, for example, deontic logic or time dependencies. IS-research provides method engineering
approaches which could structure the development process [K/H/B 2014].
Connecting disciplines. Due to the fact that visualizing law or contracts is an interdisciplinary field, a com-
mon ground for the disciplines involved should be provided. However, the implementation and the analysis
of our study indicate some issues which need further research, for example, (a) inconsistent understandings of
concepts, (b) partly inconsistent wording of concepts (e.g. diagram vs. conceptual model) and (c) heteroge-
neous assessments of relevance, especially by legal experts (Figure 3). So, joint projects would be helpful.
Transferring knowledge between practice and research. In addition, a proper mix of researchers and prac-
titioners is required because of result variance, for example, meta modeling (practice: 3.1; research 4.15) or
model transformation (practice: 2.8; research 3.8) (Figure 3). This might indicate that some of these concepts
were not commonly known and need further transfer to practice or research. For example, meta modeling
supports describing building blocks of a modeling technique including (a) fundamental linguistic constructs
and their relations and (b) the process of creating a certain model. This contributes to the experts who argued
that «standard clauses and symbols» are required [E 15, R1]. Moreover, it can be used to (c) develop
new tools which support creation. This adds to the need of tools «to create a visualization.’[E 4, R1].
Considering users. To create suitable approaches, experts argued that we should develop «[…] them together
with the users, experimenting and studying how the users feel about them» [E 14, R1]. Furthermore,
«[…] cultural differences in understanding» [E 13, R1] should be considered. Although the concept got
poor rankings, these issues can be supported by multiperspective modeling which aims to design and manage
model variants for different stakeholders or purposes. In addition, it might suppport experts who suggested
to «understand more with different views for types of contracts» [E 13, R17]. Besides, argumentation-
based modeling can be applied to visualize the chain of reasoning of differences (e.g., cultural adaptions).
So, what next? First of all (short-term), new modeling and visualization techniques (1.1) can be developed or
extended for the field of law or contracts. Moreover, software tools (2.2) should be provided which supports the
creation and management of models and visualizations. Therefore, meta modeling (1.2) can be considered to
describe notations in a formal way. Along with design patterns, they can support the development of modeling
and visualization tools as well as their applicability. After developing new methods and tools (medium-term),
they have to be evaluated (4) in order to be able to investigate which ones are efficient and effective. These
findings, in return, can be used to redesign existing approaches. In the long-term, further approaches such as
reference modeling (3.1) to specify reusable building blocks (e.g. contract blocks with accompanying icons
or visualizations) or transformation (3.4) to enable transforming specific diagram types into other types can
be addressed. Their generation can be supported by new tools, and evaluation of both remains important.

5.2. Limitations
TheDelphi study assumes that experts are able to provide knowledge for future trends. The selection of experts
and the derived trends are based on interpretations, decisions and methods which have limitations. Moreover,
some experts participated only in the first round which impacts the analysis. The literature review is limited
to IRIS proceedings. The selection of keywords and evaluation criteria is based onown decisions. We initially
focused on the identified concepts (see 3.1) – other aspects could be analyzed too, for example,model analysis
to prevent defective law design or to ensure legal compliance (e.g. [D  . 2009]).
Acknowledgements. We would like to thank the experts who supported the study and its implementation.
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