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Abstract: Despite its importance, environmental law has largely been ignored in environmental
knowledge bases. This may be due to the fact that legal issues may not, strictly speaking, be
considered scientific knowledge in environmental knowledge resources, which may in turn relate to
the complexity of reflecting the cultural component (which includes different legal systems) in the
description of terms and concepts. The terminological knowledge base EcoLexicon has recently begun
to include information on environmental law. This paper takes the methodological perspective of
frame-based terminology to analyze typical verb collocations in environmental law that will be added
to the phraseology module of EcoLexicon. Corpus analysis was used to compare the behavior of verbs
collocating with pollution in environmental science and environmental law. Verbs were classified
based on lexical domains and semantic classes through definition factorization, as described in the
Lexical Grammar Model. The differences were mostly based on the specificity of the arguments and
the emphasis on the polluter in environmental law. This resulted in a proposal for the inclusion and
configuration of environmental law phraseology in EcoLexicon, showing sociocultural differences
across environmental subdomains.

Keywords: environmental law; terminological knowledge bases; phraseology; pollution

1. Introduction

Culture is generally regarded as the characteristics and knowledge of a particular
group of people, encompassing religion, food, traditions, music, arts, and general language.
As such, it permeates all aspects of life and even influences the way that we perceive
the world (Unsworth et al. 2005). Not surprisingly, culture is also reflected in specialized
language and terminology. Recently, the cultural facet of terminology or culture-bound
terminology (Diki-Kidiri 2008) has been highlighted by Temmerman and van Campen-
houdt (2014), Faber and Medina-Rull (2017), Diki-Kidiri (2022), Reimerink et al. (2023) and
Leon-Aratiz and Faber (Forthcoming). In fact, today, terms are acknowledged to possess an
expressive power of their own insofar as they are often steeped in the culture and ideology
of the text sender and even encode metaphors that have an impact on the understanding of
a specialized domain (Faber 2022, p. 1). Since terms and their meanings are culturally moti-
vated, the issue is how to represent this cultural dimension in terminological knowledge
bases.

Recently, the process of converting EcoLexicon (ecolexicon.ugr.es) into an inclusive
resource sensitive to cultural variation has driven the inclusion of new content and data
categories. EcoLexicon is a multilingual and multimodal terminological knowledge base
(TKB) (Faber et al. 2016) that represents the conceptual structure of the specialized domain of
the environment in the form of a dynamic visual resource. It combines conceptual, linguistic,
and graphical information to help translators, technical writers, and environmental experts
acquire an in-depth understanding of specialized environmental concepts and help them
write or translate specialized or semi-specialized texts. It is the practical application of
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frame-based terminology (FBT) (Faber 2012, 2015, 2022), a cognitive approach to domain-
specific language, which directly links specialized knowledge representation to cognitive
linguistics and cognitive semantics. In FBT, knowledge acquisition begins at the term level,
progresses to the phrase level, and finally results in the codification of an entire knowledge
frame. The data are collected by means of corpus analysis.

To adapt EcoLexicon to cultural variation, a set of cultural profiles or frames must
be specified that are linked to culture-dependent semantic categories, such as geographic
landforms (e.g., creek), flora and fauna (e.g., cookie-cutter shark), meteorological phenomena
(local wind), and even named entities (e.g., Mesoamerican Reef System). It also signifies adding
a cultural component to all modules (definitions, conceptual networks, terms, phraseology,
and multimodal resources). Culture in EcoLexicon is a broad notion that encompasses
not only the inclusion of culture-specific concepts but also the different phraseological
structures that arise from subtle changes in perspective (i.e., environmental subdomains) at
the linguistic level.

Cultural variation is usually reflected in multidimensional concepts, whose relational
behavior changes based on contextual parameters. Accordingly, cultural recontextual-
ization depends on a set of cultural parameters, based on geographic location, historical
time period, sociocultural usage, etc., which restrict the conceptual behavior to a certain
cultural context. To reflect the sociocultural representation of environmental concepts, the
information in EcoLexicon can be recontextualized according to environmental subdomain
(e.g., geology, coastal engineering, hydrology, etc.). For example, the concept WATER has an
active role in geology (it causes erosion, reshapes the terrestrial landscape, etc.), while in
the water treatment domain, it is a patient that receives actions (purification, filtering, etc.)
(Leon Arauz et al. 2013). An example of restrictions in conceptual networks for a concept
that behaves differently according to its geographical location is WETLAND. In Figure 1, the
network to the left shows the general network for WETLAND, whereas the network to the
right is restricted to the Caribbean, with MARSH and SWAMP as prototypical wetlands for
the area, and SEAGRASS BED, which is only there considered a wetland.
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Figure 1. Non-restricted conceptual network (left) and network restricted for the Caribbean (right) for
WETLAND.

Some subdomains, such as biodiversity, are more prone to cultural variation than
others because flora and fauna are directly related to the geographical location they inhabit.
However, there is one domain with a very special relationship to culture: environmental
law. Environmental law is an important transversal domain that combines law with
environmental science. It is impossible to understand the environment without an in-depth
knowledge of how international, national, and regional governments and administrative
bodies regulate it. The law is a profoundly human construct that is directly related to
culture and, therefore, different in every culture. Studying the behavior of environmental
concepts within this subdomain as compared to the environment as a whole promises
to provide insight into the impact of culture on scientific knowledge. For this reason,
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EcoLexicon has begun to include concepts and terms in different languages that pertain to
environmental law (Faber and Reimerink 2019; Reimerink 2021).

In a previous study (Reimerink 2021), to expand and improve the information related
to environmental law in EcoLexicon, comparative corpus analysis was used to identify
missing concepts and explore how the multidimensional nature (Leon Aradz 2009) of
environmental science might affect the behavior of other concepts in the subdomain of en-
vironmental law. The study focused on the POLLUTION frame, and the results showed that
anew participant (i.e., the POLLUTER) had to be added when contextualized for the subdo-
main of environmental law. Whereas, in environmental science, the main focus is generally
on the polluting substance, in environmental law, it is on the person/institution/industry
responsible (see examples 1 and 2, emphasis by the authors). We also discovered that
some facets of the concept POLLUTION (i.e., time and origin) are more prominent in this
subdomain compared to the environmental domain as a whole (see examples 3 and 4).

1.  The pollutants disperse in a downward direction, causing substantial air pollution at
ground level but cannot escape upwards because of the inversion.

2. ...the polluter- pays principle, the person responsible for the pollution cannot be
identified or cannot be held liable under Community or national legislation. . .

3.  Indeed, the phenomenon of historical pollution represents the result of the conver-
gence and interaction of a number of different factors. ..

4.  Historically the regulation of vessel-source pollution has engendered conflict between
coastal States. . .

These results entailed changes in the conceptual networks and the definitions of
EcoLexicon. Figure 2 shows the non-restricted conceptual network for POLLUTION without
the generic—specific relations for more clarity.
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Figure 2. Conceptual network of POLLUTION without generic-specific relations and with a definition
(Reimerink 2021).

Figure 3 shows the conceptual network for POLLUTION when applying contextual
restrictions for the domain of environmental law. It includes the concept HISTORICAL
POLLUTION, the additional participant POLLUTER, and the conceptual relations between
the POLLUTER, the POLLUTANT, and POLLUTION.
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Figure 3. Conceptual network of POLLUTION recontextualized for the domain of environmental law
(Reimerink 2021).

Although the final result in the conceptual network does not convey all the conceptual
nuances, the relationship between POLLUTER, POLLUTANT, and POLLUTION is made explicit.
The present case is a very good example of the need for multimodality in terminological
knowledge bases. They must be enhanced with multimodal representations, namely visual
and linguistic representations that converge to facilitate knowledge acquisition.

The results in Reimerink (2021) led to the revision of the definition of POLLUTION in
EcoLexicon. A flexible definition was created to recontextualize it for environmental law.
New facets included the facts that the polluter causes damage to the environment and that a
polluter can be held responsible and sanctioned. The definitional template for POLLUTION
(Table 1) now shows two agents. Agentl is the polluter, who is ultimately responsible for the
pollution. Agent2 is the pollutant, which is the direct cause of the pollution. The primary result
(resultl) is the direct consequence of pollution on the environment, whereas the secondary
result (result?) is the fact that the polluter can be held responsible and sanctioned.

Table 1. Recontextualization of the definition of POLLUTION in environmental law.

POLLUTION (Environmental Law)

Physical, chemical, or biological alteration of the air, water, or soil by means of microorganisms, chemicals,
toxic substances, waste, or wastewater in a concentration that makes the medium unfit for its next intended
use and that is caused by a person or company who can be held responsible under civil and/or criminal law

type_of
has_agent1

PROCESS

PERSON / COMPANY

MICROORGANISM
CHEMICAL
TOXIC SUBSTANCE
WASTE
WASTEWATER

has_agent2

AIR
WATER
SOIL

affects

has_result1 UNFITNESS FOR INTENDED USE

has_result2 LIABILITY
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Whereas the conceptual network provides graphical access to the POLLUTION frame
and all the related concepts, including POLLUTER and POLLUTANT, the linguistic expression
of the definition provides the means to convey the nuances of the relationship between the
participants of the frame.

In the present study, we analyzed how the differences between environmental science
and its subdomain environmental law, at the conceptual level, are conveyed at the linguistic
level. End users of EcoLexicon, such as translators and technical writers, need to know
how to express the differences at the conceptual level in their texts. This is usually reflected
in phraseological combinations. However, even though the phraseology of specialized
discourse is attracting increasing interest (Aguado de Cea 2007; Buendia-Castro 2013;
Cabezas-Garcia and Faber 2018), studies focusing on specialized phraseology are much less
numerous than those addressing general language phraseology.

Our hypothesis is that the subdomain of environmental law uses different linguistic
expressions to describe the POLLUTION frame than the global environmental science do-
main. The research questions we tried to answer are as follows: (a) how are the linguistic
expressions related to the POLLUTION frame different when comparing environmental law
and environmental science, and (b) how can we represent this knowledge in a TKB on the
environment? The present study analyzed verb collocations in environmental law to add
to the phraseology module of EcoLexicon, which is currently under construction. In this
pilot study, we focus on phraseology in English. Future research will also address the topic
in Spanish, one of the other major languages of EcoLexicon.

The rest of this paper is organized as follows: Section 2 explains the phraseology
extraction method; Section 3 presents the results; Section 4 discusses the results and
provides a proposal for their representation in the phraseology module; and Section 5
summarizes the conclusions that can be derived from this research.

2. Materials and Methods

In all cultures, legal language is a sublanguage with very specific syntactic, semantic,
and pragmatic features (Tiersma 1999, pp. 15-133). The documents in the field often use
grammatical structures that are rarely found elsewhere, such as redundancy, formulaic
expressions, foreign words and Latinisms, syntactic discontinuity, impersonal and passive
constructions, nominalization, and complex sentences (Hiltunen 2012; Williams 2004,
pp- 112-15; Buendia-Castro and Faber 2015). Although, to a certain extent, the relation
between content and form is present in other specialized texts as well, it is even more
prevalent for texts in the legal domain since legal language is the result of a social contract
and can be regarded as system-bound (Mattila 2006, p. 9).

Accordingly, an entry in a legal TKB can only be regarded as adequate if there is
as complete a description as possible of the macro- and micro-context in which the term
appears. If the resource is aimed at translators, for example, this description must provide
information on how the term is used and the degree to which it can be regarded as
equivalent to a given term within another legal system. Possible equivalent terms in other
languages should also appear with as much contextual information as possible, which will
facilitate mapping relations between the source and target language systems and cultures
(Buendia-Castro and Faber 2015, p. 164). However, few specialized resources actually
contain word combinations (L’Homme and Leroyer 2009, p. 260), and those that do include
them are often not consistent in their treatment of phraseological units (Montero-Martinez
and Buendia-Castro 2012).

Legal phraseology has attracted an increased interest in linguistics and translation
studies. However, the same degree of interest has not been devoted to the issue of how
phraseology can be managed and displayed in legal lexicographic and/or terminological
resources (Peruzzo 2019, p. 149). In a questionnaire passed to final-year law students
(Peruzzo 2019, p. 152), the students indicated that the enumeration of phraseological units
in bi- or multilingual TKBs did not meet their needs because, firstly, these units were not
accompanied by a definition and, secondly, in a bi- or multilingual terminological entry
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containing a separate phraseology field for each term, establishing equivalence relations
between phraseological units is not always a straightforward task.

The phraseology module of EcoLexicon is based on a wide interpretation of the concept
of collocation, and at its core are verb collocations. An analysis of verb collocations in
specialized discourse is especially relevant because they convey specialized knowledge
and are essential to communicating fluently (Kiibler and Pecman 2012; Orenha-Ottaiano
et al. 2021; Buendia Castro 2021). In FBT, verb collocations are frequent combinations of
two or more lexical units composed of a noun + verb, verb + noun, or noun + verb + noun,
where the meaning of the verb is limited by the meaning of the noun. However, at the same
time, the verb restricts the type of noun with which it can combine (Buendia-Castro 2013,
p- 115). For example, in the collocation “the fire burns”, the verb only allows for arguments
that can be on fire, whereas the argument “fire” needs a verb that refers to the process of
combustion (Montero Martinez and Buendia-Castro 2017).

In the phraseology module, verbs will be classified based on their meaning in combi-
nation with the terms with which they collocate. This is in line with previous work (Rosario
et al. 2002; Maguire et al. 2010; Gagné and Spalding 2013; Cabezas Garcia 2020), which
analyzes the relevance of semantics in the recurrent patterns of combination that occur in
phraseological units and the usefulness of these patterns in meaning access.

Therefore, verbs will not have their own entries in EcoLexicon but will be included
as additional information in the term entries. The inclusion of a phraseme in EcoLexicon
is essentially based on frequency of occurrence in the corpus. However, as will be shown,
frequency changes when comparing different subdomains. Therefore, different phrasemes
and examples will be shown, depending on the context the end user is focusing on in
EcoLexicon.

To compare the collocational behavior of POLLUTION in environmental science and
the subdomain of environmental law, Sketch Engine (https://www.sketchengine.eu/, Kil-
garriff et al. 2014) was used. As a reference corpus, we used the EcoLexicon Environmental
Corpus (EEC, 23 million words; Leon-Arauz et al. 2018) available in the Open Corpora
section of Sketch Engine, and we compared it to a corpus specifically created for this
purpose: the Environmental Law corpus (enLaw, 9.7 million words), composed of EEC
texts, tagged with the domain of environmental law, as well as additional texts from the
same domain harvested from the Internet. Some texts of the enLaw corpus are also in-
cluded in the complete corpus on environmental science. Environmental law is part of the
overall domain of environmental science; therefore, environmental law texts should also
be included in the overall corpus. However, the differences between the overall domain
as compared to the subdomain come to light when we compare the overall corpus with a
corpus of texts that are specifically about environmental law. The EEC and enLaw corpora
were both compiled in Sketch Engine with the Penn Treebank tagset and the EcoLexicon
Semantic Sketch Grammar (ESSG; Leon-Arauz et al. 2016).

The ESSG is a Corpus Query Language (CQL)-based grammar (Jakubicek et al. 2013)
as is the default grammar used for word sketches in Sketch Engine. Whereas Sketch
Engine’s default grammar provides grammatical relations, such as verb—object, modifiers,
and prepositional phrases, the ESSG was developed for the extraction of semantic word
sketches based on some of the most common semantic relations in terminology: generic—
specific, part-whole, location, cause, and function. This was especially useful for the
previous study (Reimerink 2021), where we focused on the conceptual differences between
the global domain and the subdomain. However, to select representative examples for the
phraseology module, the semantic word sketches provide easy access to sentences that
convey conceptual knowledge (see Section 3, Figure 9). The Sketch Engine functions used
to extract and compare the noun + verb collocations of pollution, as well as the related terms
pollute/polluter, in both corpora were Word Sketch and Concordance.
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After extraction, verbs were categorized according to the lexical domains in Faber
and Mairal Uson (1999). The authors analyzed and categorized the semantic and syntactic
structure of 12,000 general language English verbs through definition factorization, as
described in the Lexical Grammar Model, and validated them via corpus analysis. This
resulted in the following general lexical domains that can also be applied to verbs in
specialized discourse: EXISTENCE (be, happen), CHANGE (become, change), POSSESSION
(have), SPEECH (say, talk), EMOTION (feel), ACTION (do, make), MENTAL PERCEPTION (know,
think), MOVEMENT (move, go, come), PHYSICAL PERCEPTION (see, hear, taste, smell, touch),
MANIPULATION (use), CONTACT /IMPACT (hit, break), and POSITION (put, be). Other smaller
classes included LIGHT, SOUND, BODY FUNCTIONS, WEATHER, etc.

3. Results

The results are presented according to the two functions of Sketch Engine used for
corpus analysis: Word Sketch and Concordance.

3.1. Word Sketch

The information provided in Tables 2-6 is provided as Sketch Engine shows the data.
The first column shows the collocate, the second column the absolute frequency, and
the third the logDice score. The logDice score is used for determining how typical the
collocation is. A high score means that the collocate is often found together with the node,
and at the same time, there are not very many other nodes that the collocate combines
with.!

Table 2. Word Sketch: first 25 verbs with pollution as object in enLaw and EEC.

enLaw EEC

Collocate Freq Score Collocate Freq Score

2997 21.930 918 16.130
control 299 10.940 air 27 9.670
cause 510 10.860 prevent 51 8.930
prevent 265 10.530 reduce 142 8.440
combat 138 10.300 control 44 8.380
reduce 243 10.120 cause 90 7.660
eliminate 95 9.740 minimize 13 7.580
air 41 8.760 combat 6 7.530
address 91 8.710 abate 5 7.450
regulate 58 8.530 eliminate 10 7.420
avoid 46 8.370 emit 12 7.300
minimise 30 8.170 avoid 10 6.960
abate 24 7.970 address 9 6.800
concern 60 7.880 regard 9 6.770
emit 25 7.860 create 18 6.650
limit 27 7.430 limit 11 6.410
regard 28 7.340 see 52 6.150
produce 26 7.310 increase 36 6.140
generate 20 7.250 indicate 11 5.960
tackle 15 7.200 generate 14 5.920
mitigate 14 7.040 monitor 5 5.920
minimize 14 7.020 associate 16 5.820
include 64 7.000 decrease 6 5.790
define 18 6.790 include 20 4.820
increase 22 6.720 produce 12 4.740

cover 15 6.520 consider 6 4.230
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Table 3. Word Sketch: first 25 verbs with pollution as subject in enLaw and EEC.

enLaw EEC
Collocate Freq Score Collocate Freq Score
1724 12.610 566 9.950
cause 126 9.710 flush 18 9.830
affect 86 9.560 destroy 5 7.460
originate 34 9.150 affect 20 6.960
occur 46 8.680 reduce 8 6.660
arise 42 8.540 result 8 6.450
result 33 8.480 include 17 5.680
include 51 8.040 increase 8 5.670
pose 15 7.680 cause 13 5.650
damage 9 7.320 become 11 5.550
be 671 7.250 take 6 5.510
come 13 7.190 lead 5 5.390
emanate 8 7.150 occur 10 4.900
control 9 7.130 do 8 4.740
contribute 10 7.090 have 51 4.600
remain 14 7.060 be 226 4.030
derive 8 7.020
permit 9 7.000
impact 7 6.930
continue 10 6.930
threaten 7 6.830
take 17 6.800
follow 11 6.790
harm 6 6.750
have 142 6.650
enter 7 6.570

Table 4. Word Sketch: first 25 objects of pollute in enLaw and EEC.

enLaw EEC

Collocate Freq Score Collocate Freq Score

1255 84.740 212 72.110
activity 310 11.010 groundwater 14 9.560
industry 66 10.090 industry 8 8.640
substance 93 9.970 substance 8 7.720
matter 65 9.400 vehicle 3 7.320
facility 35 9.010 environment 11 7.310
discharge 27 8.930 river 4 7.210
firm 22 8.770 air 18 6.930
interference 19 8.690 stream 4 6.850
emission 46 8.670 gas 8 6.640
act 19 8.240 atmosphere 5 6.520
air 15 8.230 wastewater 2 6.420
behavior 14 8.140 supply 3 6.210
incident 12 8.050 emission 6 6.140
environment 35 8.000 km 2 5.910
factory 10 7.950 activity 4 5.820
company 15 7.890 water 19 5.780
behavior 12 7.880 fuel 2 5.750
effect 37 7.820 earth 3 5.550
water 24 7.760 behavior 2 5.550
event 10 7.740 product 3 5.510
conduct 10 7.680 step 2 5.280
technology 13 7.670 source 4 5.090
good 9 7.510 country 2 4.970
product 13 7.490 plant 3 4.930
process 20 7.390 beach 3 4.690
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Table 5. Word Sketch: first 25 results for polluter object_of in enLaw and EEC.

enLaw EEC
Collocate Freq Score Collocate Freq Score
346 21.750 13 13.270
prosecute 20 10.270 divorce 1 11.090
sue 11 9.390 enshrine 1 10.410
deter 6 8.710 motivate 2 8.560
excuse 4 8.460 ascertain 1 8.540
oblige 10 8.430 hold 2 4.990
force 9 8.380 become 1 3.070
order 5 7.970 apply 1 2.550
compel 4 7.860 allow 1 2.440
let 3 7.760
police 3 7.700
pay 10 7.560
allow 17 7.250
get 3 7.040
identify 12 7.030
undermine 3 6.810
locate 3 6.600
find 6 6.350
apply 6 6.230
incorporate 3 6.220
encourage 4 6.210
bring 6 6.140
require 21 6.030
regulate 3 5.310
implement 4 5.120
see 3 4.710
Table 6. Word Sketch: polluter subject_of in enLaw and EEC.
enLaw EEC
Collocate Freq Score Collocate Freq Score
673 42.300 54 55.100
pay 421 13.250 pay 47 12.540
bear 13 8.680 shape 1 6.760
violate 5 7.320 bear 1 6.490
cover 5 6.260 meet 1 5.420
contribute 3 6.190 provide 1 2.250
receive 3 6.040
use 4 5.620
cause 5 5.400
take 3 4.650
have 30 4.440
be 93 4410
do 4 3.810

Table 2 shows that the verbs that collocate with pollution as an object in both cor-
pora mostly belong to the domain of CAUSATIVE EXISTENCE, more specifically to cause
something to exist (cause), to cause something to cease to exist (eliminate), and to cause
something to not happen (prevent, avoid). Other important lexical domains are CHANGE,
more specifically, to cause something to change by decreasing it (abate, reduce, minimize,
mitigate, decrease, limit) and MANIPULATION (control, monitor). Finally, the lexical domains
of VISUAL PERCEPTION, COGNITION, and SPEECH are present with verbs such as consider,
define, and regard.
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In the word sketch of verbs with pollution as the subject (see Table 3), there are fewer
results for the EEC because the numbers of collocations with pollution did not exceed
the “auto” threshold, a default parameter in Sketch Engine based on corpus size.” This
makes sense because the EEC is a corpus on the overall domain of environmental science;
pollution is, thus, only one of the aspects to be considered. In contrast, in the enLaw
corpus, POLLUTION is a central concept, and that is why collocations with pollution are
statistically more relevant. The lexical domain of the verbs that predominate in both corpora
is EXISTENCE: originate, occur, arise, be, emanate, become, and include. Another lexical domain
present in both corpora is CHANGE (reduce, increase), to cause something to change by
making it worse (destroy, damage, harm, threaten), and more general causative verbs such as
cause, affect, derive, and result.

The verb flush in the EEC word sketch of pollution is the result of the term pollution
flushing, which is a process through which pollution is removed from a water body through
natural or artificial currents or tides. It can be classified as causing something to cease to
exist (EXISTENCE) or as MOVEMENT (Faber and Reimerink 2019).

After analyzing pollution, we also analyzed the verb pollute and the noun polluter in
Word Sketch. When we were looking at the results for the word sketch object_of, there were
no obvious differences between the verb’s behavior in enLaw and EEC, apart from the
difference in the number of results (see Table 4). However, quite a few tagging mistakes
were found, as some of the results are clearly objects (air, environment, groundwater, river,
beach, soil, surface, stream, etc.), whereas others seemed to be clearly subjects of the verb
(industry, activity, discharge, emission, facility, behavior, etc.). An example of the tagging
mistakes is shown in the concordances for polluting industries in Figure 4, where polluting is
obviously in an adjectival position. This shows that, although Word Sketch provides very
valuable information in an easily accessible format, the processing of the corpora is not
infallible, and therefore, manual analysis of concordances is necessary (see Section 3.2).

1 doc#0 irks, especially since many are far from big cities and polluting industries . </s><s> However, air pollution carried f

2 doc#0 effect, which describes changes in the importance of polluting industries in a country once free trade is introduced

3 doc#0 nd low energy-efficiency in industry. </s><s> Heavily polluting energy industry . </s><s> Distorted pricing of good:

4  doc#0 nd low energy-efficiency in industry. </s><s> Heavily polluting energy industry . </s><s> Distorted pricing of good:

5  doc#0 son, 2000). </s><s> In the UK, increased taxation on polluting industries was a contentious issue for the Conservz

g  dock0 urse, a difficulty with imposing new taxes or levies on polluting industries is that they will simply pass on such cost:

7  doc#0 of administrative compensation paid for by levies on polluting industry seems the best fit with 'real’ environmental

g doc#0 nal standards for air quality, for example, will require polluting industries to invest a certain amount of money in pc

g  doc#0 om polluting activities (e.g. owners and employees of polluting industries ) may experience a level of provision and

Figure 4. Concordance extract of pollute + industry available from word sketch object_of pollute in
enLaw.

Table 5 shows which verbs collocate with polluter in the object slot. Once again, the
enLaw corpus provides more results, some of which are directly related to the legal domain:
prosecute and sue. This is why the concept of POLLUTER is only shown in relation to
POLLUTION in the conceptual network restricted for environmental law. Another important
lexical domain is MANIPULATION: implement, regulate, oblige, force, compel, deter, require, etc.

Finally, the word sketch polluter subject_of showed the verb pay as the very first
result for both corpora. This is, of course, because one of the most important principles of
environmental law is the polluter-pays principle (see Table 6).

3.2. Concordance

Apart from the fact that there were more results for pollution in enLaw, the lexical
domains of the verbs collocating with pollution were very similar in both corpora. The
differences pertained to some of the arguments of the verbs, which can be deduced from
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the results of the Concordance function of Sketch Engine. To illustrate this, we analyzed the
verbs (i) abate and (ii) minimize, both from the lexical domain CHANGE (to cause something
to change by decreasing it), and (iii) control from the lexical domain MANIPULATION.

Figure 5 shows an extract of the concordances of the CQL abate + pollution in enLaw.
The second argument that collocates with this combination is an institutional body (state,
UK), a company (industries, firms), a measure (measures), or a cost (expenditures, costs).

1 doc#0 perate and reduces incentives fuu abate pollution |, for instance under the emissions trading scheme. <

2 doc#0 red a common law suit brought by oneo abate pollution emanating from another state Tort law developed lan

3 doc#0 that those polluters that have the possibility to abate pollution above the regulatory standard de not, under a comm

4 doc#0 1 control approach. </s><s> Somould abate pollution at relatively low costs or would innovate and invest ir

5 doc#0 »take all appropriateheasures to prevent and abate pollution caused by dumping from ships and aircraft (Article 5

g  doc#0 ) take all appropriate measures to prevent and abate pollution caused by dumping from ships and aircraft (Arficle 5

7 doc#0 al capital, and counts as GNPIexpenditureslto abate pollution orto ameliorate environmental damage, giving a fals

8 doc#0 sense: each state should bear its own costs to abate pollution . -> The PPP in the wide sense: the polluting state st

g doc#0 sense: each state should bear its owr| costs Io abate pollution .-- The PPP in the wide sense: the polluting state sl

10 doc#0 environment; the need to prevent, control, and abate pollution according to each state’s capability; and particular sc

11  doc#0 iso the means by which 1h ould not only abate pollution |, but fulfil its obligations under EU law and other intel

12 doc#0 e|1‘392 Baltic Conventionl was to "prevent and abate pollution and to protect and enhance the marine environment

Figure 5. Extract concordances abate + pollution in enLaw. Second arguments are highlighted with a
rectangle.

Collocations of abate + pollution in the EEC corpus showed the same second arguments,
which is not surprising, as all the occurrences were in texts tagged as pertaining to the
environmental law domain or the water treatment domain.

The second argument for the CQL minimize + pollution (Figure 6) is mostly a measure
(requirements, directive, measures) in enLaw.

1 doc#0 cemﬁcat\on;lrequirementﬁlfor minimising accidental pollution ; and the carmriage and discharge of oil-like substance

2 doc#[}l lirective ?DJ’22DJEEC|was introduced to minimise air pollution from car exhaust fumes, and did this by prescribing |

3 doc#0 e offshore energy activities and attempt to minimise pollution from offshore installations. 9.1 INTRODUCTION: TH

4 doc#0 stal states to adop‘measuresljemgned to minimise pollution from installations in the seabed, and to protect and p

5 doc#0 :es and to minimise waste; (¢) prevent and minimise pollution of air, land and water in cost-effective ways; (d) incre

6 doc#0 er, the pilot or the salvor to prevent and/or minimise pollution 339 A s 137 direction may, for example, order the m

7 doc#0 waste within their area so as to prevent or minimise pollution of the environment or harm to human health. </s><s

8 doc#0 'stem of IPC was established to prevent or minimise pollution of the environment due to the release of substances

g  doc#0 <s> In other words, the aim was clearly to minimise pollution by the application of BATNEEC, having regard to BP

10 doc#0 reasonably praclicableo prevent or minimise pollution . </s><s> The onus is on the company or business <

11 doc#0 08M/EC. <fs><s> Thiims at minimising pollution from various industrial sources throughout the EU. <

Figure 6. Extract concordances minimise + pollution in enLaw. Second arguments are highlighted with
a rectangle.

However, the concordances for minimize + pollution in the EEC showed different
second arguments (Figure 7). Infrastructural elements, such as water supply systems and
wastewater treatment systems (concordance 2), locating wells in areas of deep groundwater
and impermeable soils (4), bioethanol blending to petrol (6), the best available techniques
not entailing excessive costs (9), and recycling techniques allied with good design practices
(10) all refer to specific technical procedures developed by experts that have shown to be
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the best options for minimizing pollution. Natural gas (7) and mangrove soils and plants
(12), on the other hand, are natural entities that help minimize pollution.

<s>|t also , possesses desirable features e. g. by minimizing the pollution near shore because it permits the flow
exchange between the partially enclosed water body and the open sea.</s>

<s>Properly designed utilities and olhell infrastructural elemenlsl, such as water supply systems and wastewater treatment

2
systems , minimize pollution and environmental damage.</s>

3 <s>The modern practice of burying electrical transmission lines in urban areas has minimized visual pollution from
unsightly overhead power lines and made the power distribution system less vulnerable to interruptions from weather
events.</s>

4 <s>The danger of pollution is minimized byIIocating wells in areas of deep ground water and impermeable smlsl</s>

5 <s>|t also , possesses desirable features e. g. by minimizing the pollution near shore because it permits the flow
exchange between the partially enclosed water body and the open sea.</s>

6 <s>|f implemented I bicethanol blendinglta petrol in Nepal could reduce Nepal 's fuel import which could save substantial
money and could also minimize the environmental pollution .</s>

7 <s>The need for lowest cost and an ability to stockpile supplies favors coal , the need to minimize air pollution favors

| natural gasl‘ and the need to be easily transported favors fuels derived from petroleum.</s>

8 <s>The NRSP defines " responsible environmental stewardship " as prudent use of all resources , minimizing
unnecessary pollution , transforming waste into resources , and improving material conditions ; formulating practical
environmental policies based on logic , scientific objectivity , and an understanding of risk ; individual rather than
governmental action as the preferred means to achieve goals ; an understanding that private property encourages private
responsibility ; a recognition that regulation of resources is best at the most local level possible ; and an understanding that
more economic freedom allows more responsible individual action.</s>

9 <s>The Best Available Techniques Not Entailing Excessive Costs ( BATNEEC ) are required to minimize pollution of the
environment as a whole.</s>

10 <s>Thelintelligent adoption of recycling techniques allied with good design practicd which allows for materials to be
reclaimed after their useful life is over , can do much to conserve raw materials and energy , minimize pollution and save
money.</s>

11 <s>|t provides useful information for devising strategies to minimize pollution and reduce the consumption of energy ,
water , and other resources. industrial ecosystem.</s>

12 <s>Although this is a new field of research there are strong and convergent indications that mangrove soils and plants
minimize pollution by heavy metals in tropical coastlines.</s>

13 <s>|t also minimizes pollution .</s>

Figure 7. Extract concordances minimize + pollution in EEC. Second arguments are highlighted with a

rectangle.

The second argument for the CQL control + pollution (Figure 8) includes an institutional

body (state, administration, agencies) and a measure (strategies, measures, regulations, laws) in
enLaw. In the EEC, the second arguments fall in the same categories, again because the
texts pertained to the environmental law, water treatment, and air quality management
domains.

1

doc#0 lation is thus alsystemlset up to prevent and control poellution . </s><s> A common distinction is that between tradi

doc#0 ins (SIPs) that outline how each ill control air pollution under the Clean Air Act. </s><s> A SIP is a collectiol

2

3 doc#0 </s><s> Article 1?Etrateg\es Io prevent and control pollution of groundwater 1. </s><s> The European Parliament
4 doc#0 irin takinqmeasuresllo prevent, reduce and control pollution of the marine environment, States shall act so as not
5 doc#0 laws and to prevent, reduce and control pollution of the marine environment from activities in the Area
g  doc#D uter may receive pub\iclsubsidieslfor controlling the pollution . </s><s> In all these hypotheses, the affected comm
7  doc#0 reen the interests of the | s|n controlling pollution in their waters, and the shipping interests of the flag «
g  doc#0 =as have usually entered |ntc-|agreementjta control pellution | but such regimes have been largely ineffectual give
g  doc#0 ;> Separate enwronmental exist for controlling pollution in each medium. </s><s> In some cases, this compa
10 doc#D tosue ﬂﬂeEdmimstralionIfﬂr its failure to control the pollution | for example, Austria, Belgium, Germany, Spain, UK

1

doc#0 more bylfederal, state, and local agencie* to control pollution , the use of environmental permit provisions by the g

12 doc#0 Jrules and standardgto prevent, reduce and control pollution of the marine environment from vessels, and adopt 1t

Figure 8. Extract concordances control + pollution in enLaw. Second arguments are highlighted with a

rectangle.
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One of the participants that is specific to the pollution frame in environmental law
is, evidently, the polluter. Figure 9 shows an extract of the concordances of the CQL
pollution caused_by in enLaw. The cause is evidently the polluting industry (ship, operational
discharges, activities) or the person or entity responsible (polluters, manufacturers, persons,
parties, corporation). When choosing the examples for the phraseology module under the
term pollution, the prominence of the polluter must be made explicit.

1 doc#0 environment from shipping; (2) Assessing the state of pollution caused b particularly sensitive areas; 92 ar

2 doc#0 ards were the first approach to reduce vessel-sourced pollution caused byhperational discharges I</s><s>|nitia|ly a

3 doc#0 j assessment oltctivities'hal may cause substantial pollution or significant and harmful changes to the marine envi

4 doc#0 ntrol among diﬁerenlpollulers Ihat produce the same pollution .</s><s>This has to do with the fact that a command

5 doc#0 'nJo means have yet been devised of neutralising" the pollution produced by thebanufaclurersln question.15 Parlial

6  doc#0 )l.</s><s>The defenses available tausmg pollution remained restricted.</s><s>Furthermore, the controls

7 doc#0 ! on othetanles lvho may be equally responsible for pollution incidents.</s><s>In this regard, the imposition of civil

g  doc#0 to the structure of lheEorporationI«/hich caused the pollution , and indeed its dissolution, may also occur: example

g9  doc#0 ; discussed above, the explicit obligation to remediate pollution produced by arlindustrial facilitylvas first introduced

10 docHO cer, whelhera‘physical person or legal enmyl causes pollution or other degradation to the environment, is liable for ¢

11 doc#0 ins from thf products that were the cause of pollution .</s><s>In England and Scotland, section 78N of the

12 doc#0 e fact that a deliberate act ofithird party taused the pollution does not in itself mean that the defendant's creation ¢

Figure 9. Extract concordances pollution caused_by in enLaw. Second arguments are highlighted with
a rectangle.

4. Discussion

From the results shown in Section 3, certain conclusions can be drawn. First of all,
POLLUTION is a much more central concept in the environmental law subdomain than
in the general domain of environmental science. This can be deduced from the fact that,
often, there were fewer results for the EEC than for enLaw, as the numbers of collocations
with pollution in the EEC did not exceed the threshold, whereas in the enLaw corpus, the
collocations with pollution were statistically more relevant.

Secondly, apart from the fact that there were more results for pollution in enLaw, the
lexical domains of the verbs collocating with pollution were very similar in both corpora.
The verbs that collocate with pollution as an object in both corpora mostly belonged to the
domain of CAUSATIVE EXISTENCE, more specifically to cause something to exist, to cause
something to cease to exist, and to cause something to not happen. Other important lexical
domains were CHANGE, more specifically to cause something to change by decreasing it,
and MANIPULATION. The word sketch of verbs with pollution as the subject showed that the
lexical domain that predominates in both corpora is EXISTENCE. Another lexical domain
present in both corpora is CHANGE.

When we were analyzing the verb pollute with the word sketch object_of, there were no
obvious differences between the verb’s behavior in enLaw and EEC. When we were study-
ing the noun polluter as the object of verbs, verbs directly related to the legal domain such
as prosecute and sue came up, and the most important lexical domain was MANIPULATION.

A few different second arguments arose when we were analyzing the concordances of
the verbs abate, minimize, and control. Especially the categories for the second argument
of minimize were very different in enLaw (measure) as compared to the EEC (technical
procedures and natural entities).

Regarding the phraseology module in EcoLexicon, the verbs abate, minimize, and control
will be included under the term pollution in the following phrasemes for the environmental
law subdomain:

e INSTITUTIONAL BODY/COMPANY/MEASURE/COST + CHANGE [decrease: abate, mini-
mize] + POLLUTION
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e INSTITUTIONAL BODY/MEASURE + MANIPULATION [control] + POLLUTION
The first phraseme for the environmental science domain as a whole will be different:

e INSTITUTIONAL BODY/COMPANY/MEASURE/COST/TECHNICAL PROCEDURE /NATURAL
ENTITY + CHANGE [decrease] + POLLUTION

The examples of collocations for the phraseology module will be chosen so as to highlight
the differences between the arguments in environmental law and environmental science,
showing different examples, depending on the contextualization of the POLLUTION frame.

Table 7 shows the information that will be included in EcoLexicon’s phraseology
module. Under the term pollution within the subdomain of environmental law, the different
lexical domains will be presented with the verbs identified by corpus analysis. When
clicking on each verb, the second argument categories will be shown (e.g., INDUSTRY,
INSTITUTIONAL BODY, and PERSON/COMPANY in the first row [EXISTENCE, cause to exist]).
When clicked on, example sentences that illustrate these verbs and arguments will also
appear. In the table, the example sentences are shown for INSTITUTIONAL BODY causes POL-
LUTION, PERSON/COMPANY causes POLLUTION, INSTITUTIONAL BODY abates POLLUTION,
COMPANY abates POLLUTION, and MEASURE abates POLLUTION.

Table 7. Proposal for phraseology module related to the term pollution in EcoLexicon.

Pollution [Environmental Law]

INDUSTRY

On the other hand, if
state B causes pollution
in state A, state A is
EXISTENCE [cause to cause entitled to invoke its

exist] - territorial sovereignty

INSTITUTIONAL
BODY

The cost is borne by the
company who causes
the pollution or
transferred to consumers
driving demand for the
relevant product

PERSON/COMPANY

EXISTENCE [cause to

. eliminate tackle
not exist]

Courts have allowed a
common lawsuit
INSTITUTIONAL brought by one state to
BODY abate pollution
emanating from another
state

abate
decrease Some firms could abate

limit COMPANY pollution at relatively
minimize low costs

mitigate The 1976 BARCON
reduce requires parties to take
all appropriate measures
MEASURE to prevent and abate
pollution caused by
dumping from ships and
aircraft

CHANGE [decrease]

COST

combat

MANIPULATION control

monitor

As the examples show, emphasis in the environmental law domain is on the polluter
(e.g., “state B causes pollution”, “The cost is borne by the company who causes pollution”),
the liability of the polluter before the courts (“Courts have allowed a common law suit. ..”),

and the facets of the POLLUTION frame that stand out in environmental law: time and
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Notes
1
2

origin (“...dumping from ships and aircraft”). However, if the phraseology for POLLUTION
is contextualized for environmental science, the phraseme for CHANGE [decrease] will
change: the categories TECHNICAL PROCEDURE and NATURAL ENTITY will be shown, and
the example sentences will change their focus to the polluting substance.

5. Conclusions

The results described in this paper show that frame-based terminology provides the
methodological underpinnings to extract the subtle differences between environmental
science and its subdomains at the linguistic level. Specifically, verbal collocations in the
environmental law domain differ from those in the environmental science domain in regard
to the specificity of the arguments or even the activation of certain verbs. These differences
must be included in terminological knowledge bases in order to provide an accurate
representation of environmental knowledge, as they reveal the nuanced ways in which
language is used across different contexts to discuss similar issues. For example, in the
broader environmental domain, verbs associated with POLLUTION might include general
actions like reduce, prevent, and control, reflecting a wide range of activities impacting the
environment. Conversely, within the subdomain of environmental law, the phraseology
becomes more precise, incorporating legal-specific verbs such as regulate and sue. This
shift in terminology not only underscores the importance of context-specific language for
clarity and precision in discourse but also highlights a conceptual change of perspective.
Differences at the conceptual level pervade the linguistic level because of the choice of
verbs and their arguments. In the same way, the differences observed at the linguistic level
can contextualize the conceptual representation of specialized concepts in the conceptual
networks.

The present study adds to the still scarce research in specialized phraseology, as
well as studies in legal phraseology, which, to our knowledge, have not touched upon
legal phraseology in scientific domains. Furthermore, it provides a proposal as to how
to represent this phraseology in a terminological resource. The representation proposal,
where the verbs of the phraseme are classified according to the lexical domain and the
arguments are classified in broader semantic categories, provides a direct link between the
phraseme and its underlying semantics. It, therefore, provides the necessary knowledge
for end users when they need to choose between different phraseological options.

Representing this phraseological knowledge for all the terms in EcoLexicon in English
and in Spanish will be one of the challenges for the future development of EcoLexicon.
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