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ABSTRACT
In the last decades the interest in the problem of comparing and har-
monizing legislation has been steadily increasing. One reason is the
increasing legal convergence between governments in the European
Union, and the increasing traffic of people over borders of jurisdic-
tions. Another reason is the increasing globalization of companies;
Products and services are offered in many jurisdictions at the same
time, and the product or service has to meet the provisions of all
jurisdictions in which it is offered. In the E-POWER project rel-
evant tax legislation and business processes are modeled in UML
to improve the speed and efficiency with which the Dutch Tax and
Customs Administration can implement decision support systems
for internal use and for its clients. These conceptual models have
also proven their usefulness for efficient and effective analysis of
draft legislation. We are currently researching whether conceptual
modeling can also be used to compare ‘similar’ legislation from
different jurisdictions to improve the capacity of the Dutch Tax
and Customs Administration to react to future consequences of in-
creased movement of people, products, and money between EU
member states and increased harmonization between tax authori-
ties in Europe. In addition, addressing the problem of comparing
models is also expected to improve our methodology for model-
ing legislation. This paper discusses problems and requirements of
comparing legislation as we understand them now, and attempts to
relate them to relevant research.

1. INTRODUCTION
In the last decades the interest in the problem of comparing and
harmonizing legislation has been steadily increasing. There are
a number of reasons for this development. One reason is the in-
creasing legal convergence between governments in the European
Union, and the increasing traffic of people over borders of jurisdic-
tions. This leads to an increased need of administrations to know
and understand legislation of friendly governments to be able to as-
sist citizens and reduce negative consequences of movement. An-
other reason is the increasing globalization of companies; Products
and services are offered in many jurisdictions at the same time, and

the product or service has to meet the provisions of all jurisdictions
in which it is offered. Different regulations can also lead to differ-
ences in competitiveness for the product or service. For a financial
product, for instance, it is considered important to qualify for tax
deductions that make the product more attractive. For a medical
product it is important to know whether it can be sold over the
counter without a prescription.

The increase in comparing legal systems is evidenced by the num-
ber of consultancy firms that advertise their knowledge of multiple
legal systems to companies. In addition, there are a number of ini-
tiatives for constructing international legal ontologies that expose
the subsumption relations between legal vocabulary in multiple ju-
risdictions (e.g. [16]). It has also been suggested in recent literature
[11] that the problem of comparing legislation is, at least if it con-
cerns versions of a regulation in time in the same legal system, a
special case of the general problem of ontology integration [6]. In
this paper we attempt to show that that this is a promising approach,
but that the problem of ‘comparing’ legislation is broader than the
problem of ontology integration.

In the E-POWER project we model relevant tax legislation and
business processes in Unified Modeling Language (UML) to im-
prove the speed and efficiency with which the Dutch Tax and Cus-
toms Administration (DTCA) can implement decision support sys-
tems for internal use and for its clients. The ontologies have also
proven their usefullness for efficient and effective analysis of draft
legislation, allowing the DTCA to give immediate feedback to drafts
of the new income tax law of 2001 [20].

We are currently researching whether the available ontologies can
also be used to compare ‘similar’ legislation from different jurisdic-
tions. Employees in the DTCA are increasingly confronted with re-
quests that require them to understand European regulations and di-
rectives, and regulations of other EU member states. Better insight
in the process of modeling and comparing legislation from different
legislators is expected to improve the capacity of the DTCA to react
to future consequences of increased movement of people, products,
and money between EU member states and increased harmoniza-
tion between tax authorities in Europe. In addition, the discovery
of the requirements of comparing models is also expected to re-
sult in a more principled, more robust, and language-independent
methodology for modeling legislation, because it decouples the
model of legislation from the purpose for which it was modeled and
makes assumptions about the surrounding context, and knowledge
expected from users, explicit. Modeling one’s own regulations of-



ten fails to achieve this level of context-independence.

Comparing similar regulations from multiple jurisdictions is of course
not the same as comparing the legal systems to which the docu-
ments belong. Two countries may for instance contain almost a
copy of the same crime description in their respective penal codes,
but it is also important to know whether both are backed up by sim-
ilarly likely sanctions. Other important differences are the degree
of civil servant discretion, corruption, and different constitutional
arrangements influencing when and how regulations are applied. In
civil and common law systems, for instance, regulations are often
applied differently and are therefore written in completely differ-
ent styles. Different jurisdictions, cultures, and languages, and the
philosophical problems of comparing legal systems are the main
subject of of the field of Comparative Law. In this field of research,
directly comparing two regulations is a very uncommon approach
because everyone is acutely aware of the philosophical problems.
Although the E-POWER project limits itself strictly to comparing
legislation, and not legal systems, we are aware that the two cannot
be clearly separated. The concepts used in legislation reflect the
legal system that drafted and uses that legislation. To find similar-
ities and differences between concepts one needs to know to what
things the concepts refer, and to compare legislation one needs to
know its real effects.

We believe it is realistic to compare regulations of very similar le-
gal systems in continental Europe, certainly in areas like taxation
where uniformity of approach has had a clear and obvious eco-
nomic value for a long time. In other cases the conceptual differ-
ences may be so huge that no clear correspondence between legis-
lation can be established, and the effort required for modeling the
surrounding legal systems outweighs the benefits of comparing leg-
islation in a formal way. This paper discusses the problems we are
aware of, and the requirements for comparing legislation we have
formulated. The next sections discuss integration of legal ontolo-
gies, the problem of establishing ‘similarity’ between regulations
and concepts, the concepts needed to describe and explain legis-
lation itself, and the specific problems related to comparing legal
ontologies of limited scope. Some remaining problems with our
proposed method for comparing ontologies of legislation will be
discussed in the last section.

1.1 Integration of Legal Ontologies
A number of international efforts to establish standards for legal
XML have recognized the problem of mapping legal vocabular-
ies to eachother and proposed standard ontologies of international
legal vocabulary. Because XML has become the de facto interna-
tional syntax standard for legal document exchange between or-
ganisations, and many organisations have plans for offering web
services to international customers, there is an increasing recog-
nition of the need for translation of legal jargon. The European
LEXML consortium1[16] has initiated the LEXML RDF Dictio-
nary project, and the OASIS LegalXML working group2 has a
committee for a very similar dictionary project. The difference be-
tween priorities set in the LegalXML approach, which is primarily
rooted in the common law jurisdiction of the U.S., and the LEXML
approach, rooted in the civil law jurisdictions of several continen-
tal northwestern European countries, illustrates the barrier between
civil law and common law in this field. The METALex consortium

1http://www.lexml.de
2http://www.legalxml.com

[5]3, also European and associated with LEXML, has a similar on-
tology subproject. The LEXML and LegalXML dictionaries are
intended to facilitate translation between existing legally relevant
XML data structures defined in a DTD or XML Schema describing
the structure of a particular kind of legal document, e.g. a verdict
or contract. The METALex initiative tries to set generic and sim-
ple jurisdiction-independent XML standards for legal documents,
and allows jurisdiction-specific extensions to its XML schemas that
can be translated to the generic vocabulary. The ontology is in-
tended for translation of jurisdiction-independent XML documents
to a normative common jurisdiction-independent vocabulary that
can be explained to all. The E-POWER modeling and annotation
tools write METALex Regulation XML.

These three projects all start from the assumption that a taxonomy
of legal concepts is the obvious way to explain the relations be-
tween concepts from multiple jurisdictions. The problem of com-
paring legal systems is thus reduced to an ontology integration
problem; Multiple jurisdiction-specific ontologies must be integrated
into one international ontology. Approaches and tools for integra-
tion of ontologies are listed and categorized in depth in [18]. The
LEXML philosophy assumes that it is possible to use a bottom-up
approach, where the structure of the international ontology is dis-
covered along the way. METALex starts from the assumption that
the integration problem requires a global ontology of top categories
that distinguishes concepts by formal criteria such as rigidity, exis-
tential dependence, etc. to provide a conceptual backbone guiding
the insertion of natural and underspecified concepts. The Frame-
work for Ontology Integration [6] exemplifies this approach that is
more common in the field of ontology integration.

This approach of integrating ontologies representing two regula-
tions has been tried recently [11] to model norm dynamics. In [11]
norms in a regulation are represented as standard concepts that de-
rive their meaning from other concepts in that same regulation. The
regulation is thus represented as a ‘local’ ontology containing con-
cept definitions and the problem of integrating two ‘local’ ontolo-
gies representing two different regulations is reduced to a problem
of ontology integration. They observe that integrating the ‘local’
ontologies representing two versions of a regulation in time is a
way to compare and find differences, and that ontology integration
is less complex if both ‘local’ ontologies to be integrated have been
built with reference to a shared ‘global ontology’. The problem
of listing the changes between the two versions is then reduced to
a question of discovering changed subsumption relationships be-
tween concepts. Generic comparison relationships based on sub-
sumption between concepts in a description classifier are special-
ized to comparison relationships between two norms, and the de-
scription classifier is used to decide whether norms are retained,
amended, derogated, or extended. In [11] the problem of compar-
ing legislation is reduced to a special case of the general problem
of ontology integration, inspired by other work [10] on the DOLCE
ontology, which is an example of a global ontology.

In [11] the scope of the problem is limited to norm dynamics, and
different jurisdictions are not taken into account. We agree with
the viewpoint on integration of norm systems in [11], and the na-
ture of norms. ‘Norm’ is a concept, and norms in a regulation are
instances of the concept ‘Norm’, but norms are at the same time
concepts themselves (e.g. murder, theft) even though they are very
often unnamed. [11] do not account for norm conflict resolution

3http://www.metalex.nl; The authors contribute to this consortium.



strategies for establishing the validity of norms. We sketch such a
component in this paper. In addition, we claim that the problem
of ‘comparing’ legislation as it occurs in practice is broader than
the problem of ontology integration. The ontology integration view
does not account for the purpose of the comparison in a satisfactory
way, and that explains why publications in the field of Comparative
Law do not seem to be related to ontology integration at all.

2. COMPARING LEGISLATION
Similar regulations are compared for a number of different pur-
poses, and in most cases the comparison is not at all that complex
because the surrounding legal system remains the same. Regula-
tions are for instance compared for:

Policy Comparison Proposals for a regulation addressing the same
problem are compared to judge which one is better according
to preconceived norms of analysis.

Forecasting and ReconstructionTwo versions of the same regu-
lation in time are compared to determine the effects (costs
and benefits) of changes of legislation on behaviour, prod-
ucts, etc.

Migration Two regulations addressing ‘similar’ things in differ-
ent jurisdictions are compared to inform others about the ef-
fects (costs and benefits) of moving themselves, their prop-
erty, products, or services over the borders of a jurisdiction.

Harmonization efforts combine these tasks; It often aims to min-
imize the costs of migration, distinguishes the good from the bad
legislation to repair the latter, and forecasts the costs caused by
the changes it proposes in order to be able to minimize them. To
harmonize legislation one has to quantify and prioritize costs and
benefits for stakeholders with a variety of norms of analysis.

It is clear that comparing legislation is not the same as comparing
two ‘local’ ontologies of legislation because legislation is usually
compared with implicit norms in mind. Harmonization is the most
complex context for comparisons because the regulated worlds are
not the same, and the mapping of legal and commonsense concepts
over the borders of a jurisdiction is not as straightforward as the
ontology integration perspective applied to harmonization would
suggest.

2.1 Similarity of Legal Concepts
Obviously, when two different legal cultures and systems come into
contact, there is significant potential for misunderstanding. Trans-
lation of legal documents to a foreign language illustrates the nature
of the problem. If legal texts are for instance conceived and drafted
in Dutch, based on the concepts of Dutch law, and then translated
into English, the result is an English text from a structural and lin-
guistic point of view, but the text is semantically rooted in the Dutch
law and society. An explanatory document on Dutch law that was
directly drafted in English is also still rooted in Dutch legal con-
cepts. This problem is not unique for translation oflegal texts, but
it is especially acute in this context. In fact, the ‘translation’ prob-
lem between legal systems also exists for U.S., E.U., and British
legal English, and communication between laity and professional
in general. The translation must strike a balance between using the
concepts the audience already knows, and teaching the definitions
of unfamiliar legal concepts.

To translate from legal jargon to ‘commonsense’ vocabulary, or
Dutch to English, one needs to explain the concepts from one vo-
cabulary in terms of the other. Translators use three general strate-
gies to explain concepts and institutions bound to a particular legal
system:

Literal translation Take a dictionary, break a composite word into
its constituent parts if necessary, and translate word for word.
For instance, the Dutch term ‘bestuursorgaan’ becomes, ac-
cording to the dictionary, either ‘government organ’, ‘ad-
ministrative organ’, ‘government body’, or ‘administrative
body’.

Transfer to a similar concept The Dutch concept ‘bestuursorgaan’
comes from general administrative law (a literal translation),
which is applicable to all institutions labelled ‘bestuursor-
gaan’. It regulates i.a. procedural requirements for adminis-
trative decisionmaking, appeals against administrative deci-
sions, and delegation of decisionmaking competence4. The
concept ‘public body’ is used in a very similar sense in the
United Kingdom and the English vocabulary of the European
Union. A translator acquainted with these legal systems may
therefore substitute ‘public body’ for ‘bestuursorgaan’.

Periphrasis Explaining an unfamiliar concept by a defining gloss
using other concepts. Observing that translating ‘bestuur-
sorgaan’ with ‘public body’ fails to convey the limits of the
concept, a periphrasis (or circumlocution) may be more suit-
able: bestuursorgaan – an administrative body of a public
legal person, including natural persons exercising public au-
thority, bodies or colleges without legal personality, and bod-
ies of a private legal person exercising public authority inas-
far as they as they are making decisions based on a compe-
tence attributed by law, excluding the assembly of the States-
General, assembly of a house of the States-General, the Judi-
cial Organisation, the Council of State, the Court of Auditors,
the National Ombudsman, etc.

Indiscriminate application of periphrasis results more verbose text
that lacks a semantic grounding in the vocabulary of the target au-
dience. Indiscriminate use of transfer, on the other hand, results
in a text that is misleading from an information perspective. The
transfer may be more attractive to the target readers, but the readers
are not aware of omissions. The most obvious procedure is thus to
apply periphrasis until unambiguous transfer becomes possible.

Whether transfer is unambiguous depends on the knowledge at-
tributed to the intended reader and the problem at hand. If you
are thinking of preparing a complaint against a public body in the
Netherlands, an ontology that classifies ‘public body’ and ‘bestu-
ursorgaan’ as similar has little value.

Intuitive ‘similarity’ is for purposes of Comparative Law classified
by [25] asextensional, immanent, andfunctional. Concepts are the
same in anextensionalsense if their definitions are logically equiv-
alent. Suppose that statements that harm someone’s honour or dig-
nity constitute insult, while untrue statements that harm someone’s
honour or dignity constitute defamation. Insult and defamation as
described here areimmanentconcepts, abstracted from particular
legal systems and the ‘extensional’ intersection (overlap or ‘com-
mon ground’) of specific definitions found there. In theextensional
4In E.U. English. Others may prefer ’power’



sense, the definition of ‘insult’ subsumes the definition of ‘defama-
tion’; All defamations are by definition insults, but not the other
way around.

Some western countries provide a civil remedy for defamation,
while other countries (including the Netherlands) may treat the very
same case as a criminal insult, arguing that establishing the truth
criterium often leads to extra harm for the victim and is usually
irrelevant because ‘acting in the public interest’ is a valid defense
for both. Although civil defamation and criminal insult are differ-
ent even with regard to the nature of the procedures to be followed
and the legal consequences, they arefunctionallysimilar because
they address a ‘similar’ problem in a society. In this sense concepts
can be functionally ‘similar’ from the point of view of Comparative
Law, even though the definitions are completely different.

2.2 Similar Norm Systems
Because functional similarity must be based on either the perceived
intentions of the legislator, or the perceived causal effect of the con-
cept on the ‘similar problem’ of different societies, this notion of
similarity is not very useful for automatic reasoning. For Knowl-
edge Engineering purposes, we want to separate extensional and
immanent views of concepts from values and effects. The problem
is, however, that comparative analyses made by scholars in Com-
parative Law that reveal ‘interesting’ differences between laws are
usually based on functional ‘similarity’. To create useful computer-
ized support, the implicit underlying values must be made explicit.

Two variations of functional similarity can be distinguished:

Effect on behaviour Two norm systems can be considered sim-
ilar if they cause similar behaviour of the group of agents
addressed by the respective norm systems.

Intended effect on behaviour Two norm systems can be consid-
ered similar if they are both intended by the legislator to
cause similar behaviour of the group of agents addressed by
the respective norm systems.

The distinction between both becomes blurry if you make assump-
tions about the effect of norm systems on behaviour without vali-
dating them (confusing intentions with effects). That the two are
different can be illustrated with a diesel fuel tax in two different
countries A and B. Country A has a diesel fuel consumption tax
of 50%, and country B has a diesel fuel consumption tax of 10%
and an environmental diesel fuel tax of 40%. The intentions of
the taxes are different. The consumption tax is intended to gener-
ate income, the environmental tax to encourage evasion behaviour
by consumers of diesel fuel and maybe as a bill for health problems
(assuming health is publicly funded) and pollution caused by diesel
fuel. Empirical research may support the hypothesis that both taxes
cause the exact same evasion behaviour and generate the same in-
come. From an economic viewpoint they are then ‘similar’. At the
same time they may be different because country B may have com-
mitted itself to spending the generated income in the environmental
regulation to specific policies.

Our thesis is that the similarity that we seek to establish between
regulations should be interpreted as being similarity in the changes
they cause, or are intended to cause, in behaviour.

3. THE ROLE OF LEGISLATION
To explain how regulations affect the real world, and why one reg-
ulation is better than the other, we need concepts that explain the
role that the text of the regulation plays in a jurisdiction. One ex-
ample of a generic ontology of the content of legal sources for the
design of legal expert systems is theFunctional Ontology of Law
of Valente (cf. [23, 22]). This ontology was also one of the first to
stress the importance of semantically grounding legal concepts in
shared commonsense concepts.

The key concept for understanding legislation is thenorm; If you
are describing two people playing what appears to be a chess game,
for instance, and one player moves a pawn backwards, you may in-
fer that it is not a chess game after all; The move contradicts the hy-
pothesis that it is a chess game. If you are the other player, however,
and you believe you are playing a chess game, then you will con-
sider the move illegal – a violation of a norm. In this case you view
the rules of chess as a prescription of what ought to happen during
the game. The norm prescribes what ought to happen. Norms only
regulate human behaviour; The eruption of a volcano may very well
be undesirable, but it makes no sense to try to prescribe how it
ought to behave. Norms are intended to change people’s prefer-
ences between choices, to interfere with basic economic behaviour
by changing ”the rules” of the game. Norms therefore presuppose
an understanding of what the norm entails and legal systems only
function if the norms are known.

Legal norms are therefore made explicit in a document (contract,
regulation, jurisprudence, etc). The document prescribes behaviour
to agents assigned a certain role, for instance the owner and user of
a road, or posits norms for the creation of artefacts – things made
by agents, for example ships, works of art, and tax forms. In other
cases it constrains or defines procedures for actions or transactions
by agents, for example a survey, hearing, or purchase. In each case,
the norm (indirectly) makes a statement about human choice, it im-
poses a preference. The situations constrained in the norms ex-
pressed in legislation are described in terms of a mixture of well-
understood ‘commonsense’ concepts and the legal concepts dis-
cussed in the previous section, that are eventually defined in terms
of ‘commonsense’ concepts. Norms can restrict the behaviour of
everyone; The application of codified norms by a judge to others,
and the imposition of sanctions5, is also regulated by norms.

Norms occur in three main variants in natural language: obliga-
tions, permissions, and prohibitions. The use of verbs is not in-
dicative of whether something is a norm or not. Both the legislator
and the sociologist can utter, for example, the adeontic sentence
”Tanks adjacent to the hull are not used to store fuel oil”, and in
neither case the sentence would be semantically ambiguous. In the
first case, the legislator constitutes a rule, assuming as thesis a tank
adjacent to the hull, prescribing how it should be used. In the sec-
ond case, the sociologist verifies a regularity, analizes the relation
between the norm and the social reality describing a situation.

Deontic verbs are usually treated as separate modalities in deontic
logics, but another way of formalizing them treats them as expres-
sions of preferences of the legislator imposing a partial ordering
with just two values – allowed and disallowed – on situations (see
for instance [24]). If one models the norm as a preference relation
imposing a partial ordering, one discovers that norms are modelled
everywhere outside the field of Artificial Intelligence and Law: In

5Nulla poena sine lege, after all



planning and design systems they usually occur as requirements
(that must be met) and constraints (that must not be violated).

We have studied pragmatic automated normative reasoning in de-
tail in earlier projects (generally [22, 4, 26]). We treat norms as
logical sentences describing a situation and assigning a value of
‘allowed’ or ‘disallowed’ to it. We (cf. [26]) simply replace obli-
gations with the equivalent prohibition (using the standard obser-
vation thatO(A → B) is the same asF (A ∧ ¬B)) and the weak
permissionP (A ∧ B). This allows us to treat obligations as value
assignments useful for assessment of situations.

In the context of case-based reasoning (e.g. [1]) it is commonly
acknowledged that many deontic norms that distinguish between
only two valuations can be considered indicative of the existence
of a more fundamental preference of the legislator underlying it. If
the legislator for instance orders civil servants to always buy the
cheapest of some good, that statement is indicative of a more gen-
eral preference for cheaper goods over more expensive goods. In
court it is often possible to argue successfully that this underlying
scale represents the actual intent of the legislator and can be taken
into account (see [1] for some wellknown examples).

If this is the case, one wonders why the legislator is not more direct
in the expression of his preferences. The best explanation is that
continuous scales are complex to handle in case of a conflict be-
tween several competing values, but we have already noted that this
is what will happen in practice in court rooms. Another possible
explanation is the attractiveness of clearcut good-bad distinctions
instead of better-worse scales. A third option is that the legislator
assumes a general lack of mathematical skills among the users of
legislation6.

3.1 Norm Systems and Conflict Resolution
Norms establish a preference ordering on situations to determine
what one ought to do given a choice between two situations, but
they do not intend define a generic recipe for establishing a total
preference ordering on situations that for instance requires one to
plan a legally perfect life for oneself, or that allows the DTCA to
forecast the exact effect of legislation on taxpayer’s choices. The
legislator limits itself to surgically changing existing preference re-
lations with norms that assign a value to an incomplete description
of a situation, assuming that the rest of the situation is irrelevant to
its value.

Competing valuations of the same situation, or conflicting norms,
require a valuation of the conflicting norms, and a choice between
them or a weighing procedure that takes the relative value of the in-
volved norms into account. The ordering on norms does not imply
an ordering on (ideal) worlds; No decision-theoretic assumptions
like preferential independence between situations can be made. Vi-
olating two norms is for instance not necessarily less ideal than vi-
olating one norm. A legislator for instance issues conflicting norms
if it orders its civil servants to always accept the cheapest bid for a
construction contract, and to see to it that always the most durable
materials are used. Because in both norms an implicit general pref-
erence is apparent, this conflict can be solved with a weighing pro-
cedure. A reasonable choice respecting the intentions of the legis-
lator will likely violate both norms. These norms conflict, but the
6Also evidenced by the consistent use of tables instead of formulae
in tax legislation. One wonders why these users are expected to
understand extremely complex sentences while nonlinear functions
are considered too complex.

competing preference scales are compatible.

In most cases, however, conflicting norms are incompatible and a
choice is necessary. A fictional example:

1. Tanks adjacent to the hull are not used to store fuel oil.

2. If the ship is fitted with a double hull, tanks adjacent to the
hull can be used to store fuel oil.

In regulations these exceptions are often used for compactness; A
so-called qualification model (a full, monotonic paraphrase, cf. [7])
of regulations is often much harder to understand and use. If ex-
plicit and intended, the exception relation is often marked in the
text in some way. Usually the more specific regulation is superior,
unless it is of lower order or of equal order but issued earlier (both
properties of the containing regulation). These principles of choice
impose a priority ordering on norms (not situations) and go by the
namesLex Specialis, Lex Superior, andLex Posteriorrespectively
in legal theory.

To ‘solve’ the valuation of a situation description, the situation de-
scription must be completely available: all relevant facts must be
there. If you move a case for which you already know the qualifi-
cation from one jurisdiction to another, it cannot be assumed that
all necessary facts are supplied at the right level of detail, because
you cannot determine in advance what the relevant facts are. The
case description is focused on matching a specific legal vocabu-
lary, and which facts are supplied is based on the presuppositions
made about what is relevant to the normative qualification of the
presented case. It is therefore in principle impossible to rejudge a
case in another jurisdiction based on a written verdict.

4. HARMONIZATION
With a theory of how legislation supposedly influences human be-
haviour, we can explain what harmonization in the EU usually aims
at [15]:

Legal Convergenceaims for similar legal responses to the same
situations.

A ‘similar’ legal response can mean a lot of things: If a fine for a
certain traffic violation in the Netherlands is higher than a fine in
a similar situation in Portugal, they may still be qualitatively the
same. It depends on the characteristics of legal responses that are
we interested in. For the civil law jurist it is often enough to estab-
lish that both countries give a fine for the same behaviour. For the
economist it is the amount of the fine that determines how much it
affects behaviour. It depends on the norms of analysis used. Taxes
are usually analysed as an ‘interference’ in normal economic be-
haviour, abstracting away completely from the way they are col-
lected and why they are collected that way. This ‘economic’ view
fails to distinguish between the cost of a fine and the cost of taxes,
even though it is commonly accepted in legal economics that the
reputation cost of violating the law to a person or organization can
be empirically established by quantifying the costs a person or or-
ganization is willing to make to avoid the violation or hide the vi-
olation from others. Reasonable candidates for legal responses in-
clude deontic qualifications, public acts, reparations ([15]; in our
view rather specific for acts that have an apparent victim), fines,
prison sentences, etc.



Figure 1: The harmonization process

4.1 Legislative Strategies for Harmonization
There are two general strategies for achieving legal convergence.
The first isunification, or replacing ‘similar’ but different norms
with one norm. The other one isstandardization, or issuing gen-
eral norms of analysis prescribing what effects national legislation
should achieve. Unification can also be achieved without multi-
lateral agreement through coercive imposition or reception [15]. In
the European Union the following classification of legal documents
is common:

Regulation Adoption of a regulation (classification CEN EN) makes
a regulation directly applicable horizontally and vertically. It
impose an obligation of form on everyone.

Directive Adoption of a directive (or harmonization document; clas-
sification CEN HD) is binding with respect to common aims,
but leaves implementation to the adopting legislators. It im-
poses an obligation of result on the legislator. In some cases,
directives or treaty provisions are consideredself-executing
in some jurisdictions because of their form; Rights can be
(vertically at least – horizontal is matter of debate) implied by
obligations imposed on legislators if the directives are clear
and unconditional (wrt. a case).

Decision A decision only binds the parties addressed.

Figure 1 shows a inference structure that relates the input regula-
tions, differences detected, norms of analysis, and unified legis-
lation. We propose that a European regulation (CEN EN) corre-
sponds in Figure 1 with unified legislation, while a European di-
rective, or harmonization document (CEN HD), posits norms of
analysis for the box on the right hand side. Adding an input arrow
from the input legislation to the legislate task describes the situation
where existing legislation is amended to comply with a directive.

4.2 Norms about Norms
Norms intended for legislators also exist; European ‘directives’ im-
pose a duty on legislators to change their legislation to achieve cer-
tain aims. Whether a legislator violates a directive usually appeals
to the perceived intentions of the legislator, or the perceived causal
effect of the norms on the aims to be achieved – which is difficult
to establish.

Norms of analysis are the norms used to distinguish good from bad
norms (cf. generally [13, 12] in taxation context), and represent the
values the legislator is committed to. We have noted that courts also
appeal to ‘values’ or ‘intentions’ to judge the propriety of applying
a norm ([1]). These values can take the form of a continuous or dis-
crete metric. To distinguish good from bad legislation, one has to
deal with the additional problem of aggregation of norms in regu-
lations, and the aggregation of the results of application of multiple
norms of analysis. Tax neutrality is such a norm of analysis that
postulates that taxation should not create avoidance behaviour. Tax
neutrality is also a norm for distinguishing good and bad combi-
nations of legislation in the context of migration; In this form it
postulates that two jurisdictions that allow free movement between
jurisdictions should try to minimize differences in tax pressure. The
respective tax laws of both jurisdictions are ‘tax neutral’ towards
eachother if they give no incentives or rewards for tax avoidance
by movement between jurisdictions. The alternative is tax com-
petition. Most general political values (like Pareto-efficiency, soli-
darity, deregulation, subsidiarity, the ’free market’) can serve as a
norm of analysis for distinguishing a good from a bad law.

We do not subscribe to the view thatO(OA) → OA (the deontic
axiom that if it ought to be that it ought to be that B then it ought
to be that A) when a norm about a normO(OA) is a directive
from another legislator. As Stephen Brown J. remarked in Farrall
vs. Department of Transport [1983] RTR 279 (at 291), where Mr.
Farrall contended it is allowed to drive a motor car on British roads
without a licence as required by section 85 of the Road Traffic Act
1972 :

”It is a misunderstanding that any statute can be regarded as null
and void because of the EEC Treaty. What is required is that the
member state shall introduce regulations or legislation which shall
give effect to decisions which are binding because of the Treaty.
That of course has now been done.”

In a dualist jurisdiction, where international law is not explicitly
automatically part of national law, the international law must be
explicitly incorporated in order to have any legal effect. An inter-
national law may be phrased in such a way that it suggests direct
effect (e.g. the Treaty of Rome) but it in effect imposes duties on
legislators. Monist jurisdictions (like the Netherlands, constitution-
alized in art. 93, 94 Gw and HR 3 maart 1919, NJ 1919, 371, Gren-
straktaat Aken) that directly accept provisions with direct effect are
rare. In a monist jurisdiction it is more or less true that if it ought to
be that it ought to be that A then it ought to be that A for provisions
that can have direct effect, but the provision that allows for this is
explicitly stated in legal sources. In such a case, directives or treaty
provisions are considered self-executing because of their form.

We have distinguished three categories of norms about norms with
different strength:

Norm of analysis A continuous or discrete metric that imposes an
ordering on descriptions of norm systems that represents the
degree of desirability of the world covered by the description.

Directive A norm of analysis to which a legislator has committed
itself. The legislator legislates in accordance with the direc-
tive and accepts the ordering on ideal worlds implied by it.

Self-executing Directive A two-value deontic directive for which
the axiomO(OA) → OA is accepted. Direct effect is lim-



ited to deontic norms, because for more complex metrics it
is not clear how it should translate to behaviour.

More interesting than the relatively simple ‘deontic’ norms about
norms are more general norms that refer to different scales to order
worlds in degrees of ideality. To operationalize these norms one
often has to make sweeping generalizations of the effect of deontic
norms on behaviour. In the harmonization context these norms are
often explicit in the directives, in other contexts of comparison they
exist but usually remain implicit. The ‘commonsense’ perspective
on income tax systems, for instance, treats it as a black box where
your income in the input and the part of your money you may keep
for yourselves is the output. What happens here is that the analyst
who compares these black boxes makes a normality assumption
about behaviour: all civil servants do what they ought to do and
you have honestly submitted all relevant information.O(A → B)
no longer translates toF (A ∧ ¬B) but toA → B for all norms ir-
relevant to the analysis. The analist relying on this ’commonsense’
perspective behaves like the sociologist in section 3 anddescribes
the actions of a tax administration as if the relevant tax legislation
is a specification of its behaviour (cf. generally [2]). A simple
comparison of black boxes is then sufficient to rank tax systems
according to for instance marginal tax pressure.

5. REPRESENTING NORM SYSTEMS AS
ONTOLOGIES

To make the integration of norm systems fit the paradigm of ontol-
ogy integration [6] we have to treat the norm system as an ontology,
and we have to restrict our interface to our norm system so that it
is the same as that of a description classifier. In the past (cf. [23,
22]) we tested the violation of norms by querying the interface of
the description classifier for instances of the situation description
described in the norm. If we represent norms as concepts it is clear
that the valuation attached to the norm is not monotonic – because
of the exceptions – and a higher order property that applies to the
norm as object, not a property of the ‘instances’ of the norm. Con-
ceptually we can say that there are two subtypes of the ‘concept’
concept: the prohibition and the permission. Each prohibited or
permitted generic case is an instance of these concepts. Valuation
scales with more than two values can be treated in the same way.

UML, the modeling language used in the E-POWER project, is –
despite its aspirations to being an international standard for models
– not suitable for ontology integration. It lacks a description classi-
fier and suffers from some other limitations that make it unsuitable
for expressing norms in such a way that they can be classified. In-
stead we use the W3C’s Web Ontology Language (OWL)7, the suc-
cessor to DAML+OIL and the proposed representation language
for the W3C’s ’Semantic Web’. OWL is the standard ontology ex-
tension to be used with RDF8 and can be embedded in METALex
XML documents.

5.1 Norm systems
For a more precise notion of what we consider a norm system, let
R be the set of modelled regulations,C the resulting set of cases,
setQ = {allowed, disallowed, silent}, and the relationN ⊂
R × C × Q the set of norms. Cases are expressed as closed first-
order formulas, built inductively using monadic or dyadic predi-
catesP1, P2, . . . , Pn, variable lettersx, y, z, . . ., and logical con-
7http://www.w3.org/2001/SW
8The Resource Description Framework; http://www.w3.org/RDF/

nectives¬ and∧. All variables are existentially quantified and dis-
tinct variable letters are assumed disjoint within one formula. A
predicate letter denotes a term from the domain ontology. Normal-
ized to a cube (conjunction) of literals a caseϕ ∈ C is written as:

ϕ = [P1x1, P2x2, . . . , Pnx3]

A caseϕ entails another caseς iff any interpretation using the do-
main ontology that makesϕ true also makesς true. If the user
supplies a caseς for valuation, there is a norm(r, ϕ, ρ) ∈ N , and
ς |= ϕ, then obviously(r, ς, ρ) ∈ N . If, for example user caseϕ =
[ship(x), doubleHull(y), fuelOilTank(z), fittedWith(x, y),
fittedWith(x, z), adjacent(y, z)] and the previous example reg-
ulations in section 3.1 are identified asr1 andr2 then it is possible
to infer (r1, ϕ, disallowed) and (r2, ϕ, allowed) if the domain
ontology is sufficiently complete. A norm may be anexceptionto
another norm if it strictly disaffirms the other norm as defined here:

DEFINITION 1. (Strict Disaffirmation) A norm (r1, ϕ, ρ1) ∈
N strictly disaffirms a norm(r2, ς, ρ2) ∈ N iff. ϕ |= ς andς 6|= ϕ
andρ1 6= ρ2.

This relation between norms can be computed offline and stored in
an noncircular partial orderingE = {N2,≺}. The example norms
are thus resolved to(r1, ϕ, disallowed) ≺ (r2, ϕ, allowed) and
ϕ is allowed ifr1 is not of higher order or issued later and of equal
order. The resulting exception graph is input to a bigger noncir-
cular partial orderingP = {N2,≺} which is the overall prior-
ity ordering on norms used to establish whether a case is allowed
or disallowed byP, or whetherP is silent about the case. The
other ordering principles do not depend on subsumption relations
between situations.

We have in the past described a simple strategy for expert systems
of continually trying to apply norms that change the verdict from
allowed to disallowed, or vice versa (cf. generally [26, 3]) to ob-
tain all relevant information from a lay user. The order in which
norms are tried is based on the exception graph. The presentation
of potential exceptions can be fine-tuned further by determining
the prime implicant of the conjunction of all missing facts (to re-
move logical redundancy in the line of questioning; cf. [21, 17])
and making smart ‘frame’ assumptions (like the assumption that
others than yourself always behave in accordance with the relevant
regulations).

5.2 Representing Norms in OWL
OWL is an extension toRDFSchema for ontologies that imposes
a much stronger interpretation on RDF graphs – in OWL one can
define fairly precisely what graph structures are valid. OWL is
based on anALC Tbox (terminology box), a set of assertions about
concepts of the formC1 v C2 (andC1

.
= C2 as shorthand for

equivalence) whereC1 andC2 are concept definitions conforming
to the syntaxC ::= N | > | ⊥ | ¬N | C1 u C2 | C1 t C2 |
∀R.C | ∃R.C whereN is a concept name with the usual interpre-
tation. Roles can be defined with primitive role definitionsN < R
whereR is a role comforming to the syntaxN | R1uR2 andN is a
role name with the usual interpretation (including frame identifiers
for transitivity, inversions, and functions).

To map norm cases to OWL we have to solve the problem of the



missing existential variables for queries. There is a folding proce-
dure for existential variables in conjunctive queries (cf. [14]). A
lot of the reasoning effort can be moved to the OWL description
classifier and we know that the only errors remaining will be false
positives. The general idea is fairly simple. LetCase v (Ship u
∃FW : ME1 u ∃FW : (FP u ∃DB : ME1) u ∃FW : FP ) be
a case ofa ship fitted with a main engine and two fire pumps, one
driven by that main engine, ME1 v MEng an instance of a main
engine, andN1

.
= (Shipu ∃FW : ME u ∃FW : (FP u ∃DB :

MEng)) andN2
.
= (Ship u ∃FW : FP1 u ∃FW : FP2) be

norms, whereFP1
.
= FP and FP2

.
= FP are variables that

can be matched with an instance of a fire pump. As expected,
Case v (N1 uN2).

The problem is that(N1 v N2) is also true (becauseFP1
.
=

FP2
.
= FP ): We can enforce co-reference, but we cannot force

FP1 andFP2 to match different instances of firepumps. Adding
to the Tbox that(FP1

.
= (¬FP2)) merely makes the Tbox incon-

sistent The problem can be solved with an algorithm that obtains
the set of generic cases that subsume the case, and for each generic
case obtains the facts subsumed by each variable in the generic
case, and finds a mapping from all variables to distinct instances
in the case. A slight disadvantage is that it requires all instances
(even in different cases) to have auniqueidentifier, but that is also
a RDF requirement for resources. This is why RDF toolkits usu-
ally include a unique URN generator. The exception graph defined
in the previous section and [26, 3] now corresponds with the sub-
sumption graph in the description classifier, except for the category
of the norm – prohibition or permission.

6. COMPARING ONTOLOGIES OF LEG-
ISLATION

To compare legislation, we initially have the choice of what legis-
lation to compare. Since it is unfeasible to compare complete legal
systems, we have to make an educated guess about whether reg-
ulations address similar situations, and whether they are the only
regulations that address those situations. For the Dutch and Bel-
gian Income Tax Law that is fairly obvious; Mismatches mostly
concern situations regulated in other laws that must be involved.
Comparing the Dutch General Administrative Law with a British
equivalent is impossible; Since the latter does not exist it is better
in this case to start from a ‘space’ of possible situations, and find
pieces of legislation and court verdicts that address similar situa-
tions.

Only situations covered by both models can be compared. The dif-
ferences we are interested in, are inferred from ‘similar’ situations
that lead to qualitatively different outcome valuations (e.g. differ-
ent amount fine, marginal tax pressure) in the norm system we are
comparing with.

6.1 Explicitly assigning Similarity Relation-
ships

The ontologies of concepts in legislation currently used by the DTCA
very closely follow the text of tax legislation – an approach that
improves intercoder reliability for modelers. Liberal application of
commonsense additions the model is taboo because it is too sub-
jective. For the design of decision support systems this need not
be a practical problem, because software designers usually assume
that ‘extensional’ commonsense connections, for instance the sub-
sumption relation between senior and adult (all seniors are adults),
will be transparent to the user of the system. But if you want to

Figure 2: Legislation and models of Legislation

compare two models of different income tax laws, you must find
a semantic grounding in shared ‘commonsense’ concepts to make
them comparable.

In the current POWER method, modelers are required to model
each fragment of law, and the partial definitions of concepts occur-
ring there, separately. In the integration phase, the modeler may de-
cide that two occurrences of the same phrase in different fragments
of law, for instance ‘partner’, refer to the same concept. One of
the purposes of making these choices explicit is to be able to com-
municate the differences between different meanings of a concept
like ‘partner’ to the end user of decision support systems. Compar-
ing two different regulations from different jurisdictions requires
another integration phase. The integration decisions can be added
as separate statements of similarity, including an annotation who
made the decision (the modeler, DTCA policy, the fiscal judge etc.).

Figure 2 shows the number of different extensional assumptions
that must be made to establish for instance a ‘similarity’ between
different some interpretations of ‘partner’ in the family context to
make them comparable. The Venn diagram displays three defini-
tions of ‘partner’ from (Dutch) law, and the common sense concept
as it is interpreted. Since the assumptions can all be wrong, it is
the responsibility of the modeler to judge whether differences are
real or artifacts caused by interpretation. A new concept ‘partner’
can cover or overlap any of the 13 extensional spaces currently in
Figure 2.

6.2 Ceteris Paribus Assumptions
Because we can only compare a limited space of possible situa-
tions, we have to make the assumption that the rest of the situation
is for purposes of the comparison irrelevant. The fact that a situa-
tion occurs in Amsterdam or London, or today or yesterday, or that
it involves other persons is obviously not a relevant difference for
the purposes of comparing legislation. But suppose that we want to
compare the Dutch and British traffic code, which both regulate the
‘same’ traffic situations. We model the correspondences between
Dutch and British to find out that the only thing that a formal rea-
soning procedure can prove to us is that every situation allowed in
the Netherlands is disallowed in the United Kingdom, and there is
no other meaningful comparison to be made. A useful and reason-
able frame assumption to make in these circumstances is that “right



in Netherlands is equivalent to left in England” for the purposes of
the analysis, because driving right is normal in the Netherlands,
and driving left is normal in the UK. This set of assumptions added
to seal of the situation space are the Ceteris Paribus (other things
being equal) assumptions:

Ceteris Paribus Assume that the rest of the situation you are com-
paring is equally ‘normal’ in both jurisdictions. The situation
that is compared is normal in both jurisdictions if the partic-
ipants in the situation value the situation similarly (in terms
of utility, morality, likelihood etc.).

In some cases we translate situations to accommodate general pat-
terns of preference holding in a specific jurisdiction, to make them
equivalent in valuation. This is intuitively right; Everyone agrees
that although driving left may constitute a crime in a certain juris-
diction, the behaviour itself is morally neutral (as opposed to mur-
der, for instance). The important thing is that these assumptions
are made explicit in a separate assumption model, that contains our
assumptions about the ‘transfer’ of concepts and value judgements.
This model contains any definition that does not occur as such in
the legislation that is compared, but is added by the modeller to
explain the perceived links between legislation. The normality as-
sumptions about behaviour (most common: all others do what they
ought to do) belong in this class.

6.3 Norms of Analysis
We also have to define the preference ordering or weighing proce-
dures for norms of analysis that can also be seen as ceteris paribus
comparatives (cf. generally [8]). Since these are norms about
norms they can only be directly applied to classified cases and tell
us whether the classifications are good or bad if the necessary nor-
mality assumptions have been defined. A norm is after all a met-
ric that assigns a value to the incomplete description of the world
that the situation description represents assuming that the rest of
the world that is not described is morally neutral. If assigned val-
ues ‘compete’ for the same case, we also need a conflict resolution
method that chooses between norms of analysis, or weighs them.

6.4 Explaining Relevant Differences
When relevant differences in valuation are found, the modeler has
to discover what caused the differences. It may be the legislation
that is qualitatively different, but it may also point to a different
interpretation of the modelers of both legislations, or a suspect as-
sumption in the comparison. An alternative problem may be that
we are comparing the wrong set of legislation. Fortunately, all of
these findings have the potential of either improving the legislation,
or its ontology. A phone call or email message to experts involved
in applying the regulations is often sufficient to attribute the result.

7. DISCUSSION
We have argued in this paper that any comparison of norms (im-
plicitly) involves norms of analysis. To assign a value to a norm,
one has to make assumptions about the effects of the norm. We
have also argued that comparison of limited slices of a legal system
requires assumptions about what is the same, and the assumption
that everything left out of consideration is irrelevant. In a ’Semantic
Web’ context we can think of these packages of assumptions, an-
notated with the identity of the authority that made them available,
as reasoning modules that allow us to draw interesting conclusions
if we trust the authority.

We understand from small experiments that the amount of external
information from the legal system needed to explain in what way
two regulations are different, is potentially very large. Experiment-
ing with comparative analysis on a somewhat larger and method-
ical scale will teach us whether these extra requirements increase
explosively or level off at some point due to discovery of regular
patterns. We are currently comparing some very similar pieces of
Dutch legislation (tax and social security), and wil try some Dutch
and Belgian legislation (pensions) soon. We do note that making
simplistic assumptions can always help to keep things manageable.

An implicit assumption underlying the notion of comparing knowl-
edge models of legislation is that the knowledge models are com-
plete declarative statements of the ‘normative’ reading of legisla-
tion, that have been integrated with, or translated to business pro-
cesses afterwards. In large organizations like the DTCA, the rela-
tions between legislation, business processes, and IT infrastructure
are sufficiently complicated to appreciate the advantages of princi-
pled normative models of legislation for designing and maintaining
IT infrastructure and business processes. Being able to compare
legislation is an added value of models that are valuable per se.

To make knowledge models of legislation with the purpose of com-
paring legislation from different jurisdictions is a huge additional
effort that is often not necessary to implement practical decision
support systems. At the same time, if you fail to make the effort
to ground your knowledge model in commonly understood con-
cepts (concepts for which we can point out the ‘extension’, or the
things to which it applies) it becomes as difficult to discover the
interactions between different regulations in the same jurisdiction,
or even one tax administration, as it is to compare regulations from
different jurisdictions. Comparing with foreign law is useful for
that reason alone: It is generally not very convincing to show that
the computer can make ‘smart’ commonsense connections between
concepts in legislation that is very familiar to its users. In addition,
the problem of understanding foreign tax legislation is becoming
more and more relevant as more people move over borders and ex-
pect for instance to be able to find out whether this will have fiscal
consequences for their pensions.

We have also remarked that in translation from legal jargon to ‘com-
monsense’ vocabulary one must strike a balance between using the
concepts an audience already knows, and teaching the definitions of
unfamiliar legal concepts. This obviously causes ‘conceptual drift’
(cf. [19]) of commonsense concepts to include the legal concept of
the same name. This is happening across legal cultures in the EU.
We have not explored how this factor may affect harmonization and
the stability of knowledge models.

Subjects like harmonization of taxation are very complex, and for
that reason often presented as purely ‘technical’. Questionable po-
litical choices in such areas can remain undetected for a long time.
That is why merely exposing the values that underpin EU guide-
lines is an active field of scientific inquiry worthy of publication
(see for taxation and pensions for instance [9]). The Knowledge
Engineering approach to comparing legislation presented in this pa-
per is a more systematic and transparent approach to analysing and
documenting the development of legislation than the inherently po-
litical ‘functional’ approach a human analyst has to resort to. It
separates the value systems applied from ‘similarity’ relationships
and has the potential to improve the documentation and motivation
of value judgements embedded in it.
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