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Abstract
Access to clear and scientifically verified information is crucial to understand the scale of the challenge of the climate cri-
sis, allowing policymakers, governments, and individuals to better respond to it. However, for some, including people with 
cognitive disabilities as well as individuals who have difficulty reading, climate science can be difficult to understand with 
complex sentence structures and jargon obscuring important environmental information. The aim of this paper is to assess the 
main linguistic barriers to information about the climate crisis for people with cognitive disabilities and reading difficulties. 
Using the examples of the Greater London Authority’s Environment Strategy Executive Report and the Northern Ireland 
Executive Discussion Document on a Northern Ireland Climate Change Bill, and their adaptations into Easy-to-Read as 
our corpus, we will examine the different morphosyntactic and lexical elements of each text to determine their overall level 
of complexity, such as sentence structure or vocabulary. Our results show that both Easy-to-Read versions were generally 
easier to understand than the standard versions. However, the Northern Ireland Easy-to-Read text was more syntactically 
complex with longer and more complicated sentence structures, owing to its function as a consultation document. We con-
clude that the main access barriers in the Northern Ireland Easy-to-Read text are related to its morphosyntactic elements, a 
conclusion supported by our manual analysis of the standard text. More generally, the lexical aspects of both Easy-to-Read 
texts showed positive results, which suggests that they may be more easily simplified compared to morphosyntactic aspects. 
However, more systemic and contrastive research is required to confirm our findings, in addition to user testing with people 
with cognitive disabilities and individuals who have difficulty reading.
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1 Introduction

Access to clear and scientifically verified information is 
crucial to understand the scale of the current climate cri-
sis. However, climate science can be complex and difficult 
to understand. Moreover, how the environmental crisis is 
framed, explained and understood—as a fringe political 
issue or a looming disaster, or a variety of interpretations in 
between—can further impede accurate assessments of the 
crisis and its implications. While framing the climate crisis 
as solely a political issue robs it of its urgency, presenting 

it as a looming apocalypse can also lead to it being per-
ceived as an inevitable catastrophe, causing some people 
to disengage. It is within this context that in 2022, Google 
announced its collaboration with the United Nations (UN) to 
provide scientifically verified information panels and visuals 
on the causes and effects of climate change (Fig. 1). Accord-
ing to the UN press release:

Now, when users search for “climate change” they 
will find authoritative information from the United 
Nations in 12 languages. In addition to organic search 
results, Google is surfacing short and easy-to-under-
stand information panels and visuals on the causes and 
effects of climate change, as well as individual actions 
that people can take to help tackle the climate crisis 
[1].
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As illustrated in Fig. 2, each action is accompanied 
by a short explanation and supporting visuals, informing 

readers about the effects and causes of climate change as 
well as the steps they can take to tackle the crisis through 

Fig. 1  Screenshot of Google panel on climate change. Source: Google (2022)

Fig. 2  Screenshot of Google panel on actions people can take to tackle climate change. Source: Google (2022)
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individual and collective actions. While Google’s use of 
Plain Language (PL), a language variation that falls under 
the umbrella term of Easy-to-Understand (E2U), makes 
the information accessible to the general non-expert 
reader, people with cognitive disabilities or individuals 
who have difficulty understanding standard written lan-
guage, might still have difficulty parsing the meaning of 
these panels. For people with this background, Easy-to-
Read texts (ER) may be more suitable. ER is a simpli-
fied language variety that aims to make a text easier to 
understand for people with comprehension difficulties 
[2]. Ensuring environmental information is accessible to 
a wide range of people, including individuals who have 
difficulty understanding standard written language, can 
help correctly identify, prevent, prepare for, and respond 
to the climate crisis in an inclusive and ultimately more 
effective way.

A recent trend towards clear and understandable envi-
ronmental information and more disability-inclusive 
approaches to climate adaptation planning has emerged 
in environmental and sustainability policy [3, 4]. This 
paper will assess the main linguistic barriers to climate 
information specifically for people with cognitive dis-
abilities within the context of the UK, using the examples 
of the Greater London Authority’s Environment Strat-
egy Executive Report and the Northern Ireland Execu-
tive Discussion Document on a Northern Ireland Climate 
Change Bill in Standard and Easy-to-Read (ER) [5–8]. 
For the purposes of this paper, we use the term “people 
with cognitive disabilities” to encompass a broad spec-
trum of potential users that include, but are not limited 
to, people with intellectual disabilities, Down syndrome, 
autism spectrum conditions, brain injuries, stroke, and 
age-related cognitive conditions, such as dementia. Given 
the diversity of this target group, providing a tailored 
approach to text modification is essential. Through cor-
pus analysis, we assess the main lexical and syntactic 
elements of each text to determine their level of complex-
ity. More specifically, we compare and contrast the ER 
texts with their standard versions to answer the following 
question. Are the ER texts, in fact, easier to understand? 
For the purposes of our analysis, we refer to the London 
Environmental Strategy Executive Summary as “London 
ST” and its ER version as “London ER”. Similarly, we use 
the shorthand “N. Ireland ST” to refer to the Discussion 
Document on a Northern Ireland Climate Change Bill 
and “N. Ireland ER” for its ER version. Finally, we con-
clude this paper by examining the case for the adoption 
of ER conventions in climate communication, discuss the 
inherent tensions between comprehensibility and the com-
plexity of climate science, and propose future avenues of 
research.

2  Background to this study

2.1  Access to climate information for people 
with disabilities

Despite the disproportionate effects of climate change on 
the lives and well-being of people with disabilities, they 
are largely ignored in climate crisis mitigation and adap-
tation planning [9]. This is a failure on the part of gov-
ernments to fulfil their obligations to respect and uphold 
the rights of persons with disabilities, as agreed under 
the terms of the Paris Agreement and the Convention of 
the Rights of Persons with Disabilities (CRPD) [10, 11]. 
According to a recent report by Jodoin et al., only 45 out 
of 192 signatories of the Paris Agreement explicitly men-
tion people with disabilities in their national climate adap-
tation policies [9]. Where policy documents do mention 
people with disabilities, it is normally cursory in nature 
and are lacking in concrete proposals. Without concrete 
measures in place to include people with disabilities in cli-
mate planning, they stand to be further disproportionately 
negatively affected by the ongoing climate crisis [12]. 
Increased exposure to climate extremes and its effects, 
coupled with a lack of preparedness measures, places peo-
ple with disabilities at a significant disadvantage to their 
able-bodied counterparts, exacerbating already existing 
social inequalities [12]. In situations of environmental dis-
asters, people with disabilities face barriers, such as inac-
cessible resources and emergency housing, information 
and services, all of which put their lives at risk [13, 14].

All of this is exacerbated by the fact that people with 
disabilities often lack access to basic information. Inac-
cessible government websites, lack of sign language 
interpreters at press conferences, inaccessible visuals 
(i.e., graphs and images), and complex jargon all render 
vital climate information inaccessible to people with dis-
abilities. To begin to address this, the provision of acces-
sible environmental information in a variety of different 
formats, including ER, can improve the ability of people 
with disabilities to adapt and respond to climate-induced 
extreme weather events, as well as participate in climate 
planning, adaptation and activism at local, national and 
international levels. For people with cognitive disabilities, 
accessible information can be delivered through various 
creative and engaging ways, such as ER summaries and 
visual aids. These formats can enhance understanding of 
climate change and its impacts, empowering individuals 
with cognitive disabilities to make informed decisions, 
adapt to shifting weather patterns and participate in envi-
ronmental preservation.
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2.2  The potential of easy‑to‑read in environmental 
communication

As an extension of “Easy to Understand”, ER is a form of 
accessible communication that seeks to enhance compre-
hensibility and perceptibility of any written text [15]. In line 
with the ISO standard, ER can be defined as a “language 
variety in which a set of recommendation regarding word-
ing, structure, design and evaluation are applied to make 
information accessible to persons with reading compre-
hension difficulties for any reason” [15]. ER is primarily 
designed to cater to the needs of individuals with cognitive 
disabilities. Due to the diversity of this group, a tailored 
approach to text modification is essential to ensure effective 
comprehension and engagement for a diverse range of read-
ers [16]. For example, a person with dyslexia might find it 
difficult to decode certain words or phrases within a text, 
whereas someone with a developmental disorder may not 
fully understand the overall meaning of a text [12]. Con-
sequently, the challenges of understanding and reading a 
text vary according to the individual needs of the reader. 
Although ER materials are primarily aimed at people with 
cognitive disabilities, their use extends beyond this group to 
include people across different age ranges with and without 
disabilities. This includes adults and children who have dif-
ficulty understanding standard written language, as well as 
non-native speakers seeking to enhance their language pro-
ficiency [17]. By reducing linguistic complexity and using 
visual aids, ER enhances comprehension and facilitates 
easer navigation of the written text for users.

As an instrument of inclusion, ER shares many attributes 
with PL, a language variation primarily aimed at non-expert 
readers [18]. However, unlike PL, which mainly caters to 
people with a standard adult reading level, ER is specifically 
tailored to people who have difficulty reading and under-
standing standard language. The certification of a document 
or text as ER is governed by strict conventions related to its 
content and form [2, 15]. These include the use of short sen-
tences, simple and direct language, explanation of difficult 
terms or phrases, and summaries of key information, large 
text sizes, clear sections and headings, with sentences pre-
sented in the form of bullet points and usually accompanied 
by supporting images. The paratextual elements of ER, such 
as illustrations and images, also follow specific rules related 
to their layout and function within a text [18]. According to 
guidelines [2, 15], for a text to be considered ER, it must 
firstly undergo a verification process completed by ER users 
from user organisations to check its comprehensibility.

While the adoption of ER has steadily increased interna-
tionally [19], its application remains uneven, with inconsist-
encies in which ER rules are applied across different coun-
tries and jurisdictions, often owing to linguistic differences, 
such as language-specific rules, and inconsistencies between 

different ER guidelines and validation practices [19–21]. 
Although there is abundant research within academia, such 
as [22–24], this research may not always reach practitioners 
due to a lack of awareness or understanding of the publica-
tion language. Furthermore, there are aspects in ER research 
that are still lacking, such as the use of images [20]. As 
pointed out by González-Sordé and Matamala, “without evi-
dence to base the creation of guidelines on, no hierarchy of 
recommendations has yet been set, and a few inconsistencies 
between different publications can be found” [20].

In the context of the UK, the focus of this article, ER 
practices have steadily increased in response to the growing 
disability rights movement, which challenged the historical 
marginalisation of disabled people and instead advocated 
for their inclusion in society. Guided by the social model 
of disability [25], which posits that society’s barriers, not 
personal impairment, create disability, campaigners called 
for the removal of these barriers and increased opportuni-
ties for disabled people to fully engage in society […]. As 
suggested by Chinn and Buell, equitable access to texts and 
information forms a key tenet of this goal, enabling disabled 
individuals to participate fully in all aspects of civic life, 
including climate planning, mitigation and action [26].

The following section examines the application of ER to 
two policy documents taken from the Department of Agri-
culture, Environment and Rural Affairs within Northern Ire-
land Executive and the London Mayor’s Office, part of the 
Greater London Authority, both of which focus on climate 
and environmental issues.

3  Methodology

For the purposes of this study, we conducted a corpus 
analysis of two government documents, both of which were 
adapted into ER. We chose corpus analysis as our preferred 
method to detect patterns and trends in the ER and standard 
versions of both texts. By using different metrics, corpus 
analysis provided us with the opportunity to evaluate the 
comprehensibility of the standard and ER versions of each 
text. Although corpus analysis has many benefits, such as 
providing valuable comparative data, it also has limita-
tions, such as an overreliance on quantitative data and lack 
of nuance or context [27]. These limitations were partially 
addressed by conducting a manual analysis of both docu-
ments and their adaptation into ER to either contextualise 
the findings. Our corpus analysis was based on the method-
ology followed by Arias-Badia and Matamala in their EL 
corpus analysis [28], in which we analysed the morphosyn-
tactic and lexical elements of each text, which is explained 
in more detail below.

These documents were selected for analysis because 
they both focus on the topic of sustainability. While both 
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documents broadly focus on the topic of sustainability, they 
have different aims. The London text is a policy document 
that outlines the Mayor of London’s environmental strategy 
for the city. It details various approaches to address issues 
such as air quality, waste, energy use, and noise pollution. 
Additionally, it covers policies that promote green infra-
structure, climate change adaptation and mitigation, and a 
low carbon economy. In contrast, the N. Ireland text is a 
consultation document that provides the rationale for the 
introduction of legislation on climate change specific to 
Northern Ireland. It outlines the current national and inter-
national legal context, before moving on to set out possible 
legislative options to address climate change in the region. 
Unlike the London text, which is primarily informative, the 
N. Ireland text encourages the reader to participate in the 
consultation process. As a result of its dual purpose to both 
inform and persuade the reader of the necessity of envi-
ronmental legislation in the region, the N. Ireland text has 
more complex aims than the London text. Another difference 
between the two ER texts relates to their target audiences. 
According to the Northern Ireland Department of Agricul-
ture, Environment and Rural Affairs’ website, the N. Ireland 
ER version is intended for “younger citizens and those with 
reading difficulties” [29]. Conversely, the London ER ver-
sion is primarily targeted at ER readers, as indicated by the 
ER logo on its front cover [8].

As shown in Table 1, both ER texts are significantly 
shorter than their corresponding standard versions. The N. 
Ireland ER text has a total of 1,772 tokens (i.e., total number 
of words), whereas the N. Ireland ST has a total of 13,748. 
Regarding types, which refers to the number of unique words 
in a text, the N. Ireland ER has 475, while the standard ver-
sion has a total of 2,123. For example, the word climate 
appears 48 times in the N. Ireland ER text, but only counts 
as one type. As a point of comparison, the London ER text 
has 1,577 tokens and 493 types while its standard version 
has 7,227 tokens and 1,435 types, as shown in Table 1.

We used the online tool SketchEngine to analyse the text. 
Through this tool, we obtained an automatic lemmatisation 
of the text, Parts-of-Speech (PoS) tagging and frequency 
lists. The process of lemmatisation involves the reduction 
of the words in a text to their corresponding lexemes, which 
denotes the base form of the words [30]. For example, the 

verb lemma be has the forms is, are, was, etc. Similarly, 
PoS tagging is a type of annotation in which each word is 
assigned a grammatical category (nouns, verbs, adjectives) 
[30].

By conducting concordance analysis, SketchEngine ena-
bled us to differentiate between homographs. To analyse the 
morphosyntactic aspects of each text, we chose the following 
three parameters. We used SketchEngine to automatically 
analyse mean sentence length, mean verbs per sentence, and 
PoS distribution, each of which helped us determine whether 
the texts adhered to ER recommendations of short and sim-
ple sentences and a more direct verbal language [31, 32]. 
This was complemented with a manual analysis to assess 
how information was presented in the texts, such us use of 
bullet points, images, or additional explanations. For the 
lexical aspects, we focused on the following parameters: cor-
pus aboutness, mean word length and lexical density (Type-
Token Ratio or TTR, vocabulary richness and information 
load). Finally, we used two readability indices (Gunning Fog 
index, Flesch Reading Ease).

According to Oakes, corpus aboutness is used “(to) show 
to what extent the individual word types in a corpus typify 
the corpus as a whole”, that is, to know “the set of words 
found to score most highly” [33]. To determine the corpus 
aboutness of each text, we took the 30 most frequently used 
words (nouns, verbs, adjectives, and adverbs) from each text 
using SketchEngine to assess the frequency of uncommon 
or complex words, such as jargon (i.e., net zero) within the 
texts. If difficult words were found, we analysed how this 
difficulty had been solved (i.e. by explaining the word). We 
also compared the results of the corpus aboutness of each 
ER text with its corresponding standard version to determine 
the level of correlation between the original and the ER ver-
sions. Finally, we conducted a comparative analysis and a 
manual analysis of the corpus aboutness of both ER and 
standard texts to determine whether unexplained infrequent 
words, such as specialised terms, have a significant presence 
in the text. Additionally, analysing corpus aboutness also 
revealed which words were frequently repeated across both 
the original and ER texts.

In order to study lexical variation in each text, we com-
puted the lexical density by calculating the TTR, vocabu-
lary richness, and information load. TTR measures lexical 
density by dividing the number of types with the number 
of tokens. A high type/token ratio indicates that the text is 
lexically diverse, whereas a lower result suggests that there 
are a lot of repetitions [30]. Vocabulary richness is measured 
by dividing the total lemmata by the number of tokens, and 
information load is then measured by dividing content words 
(noun, adjectives, adverbs, and verbs) by the tokens.

Finally, we used two readability indices, the Gunning 
Fog Index and the Flesch Reading Ease to analyse the mor-
phosyntactic and lexical elements of each text. While these 

Table 1  Text information

Text Tokens Types Year Source

N. Ireland ER 1,772 475 2020 Department of Agriculture, 
Environment and Rural 
Affairs’ website

N. Ireland ST 13,748 2,123 2020

London ER 1,577 493 2018 London City Hall website 
London ST 7,227 1,435 2018
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indexes are not specifically designed for people with cogni-
tive disabilities, they have been used in studies with this user 
group. For example, the Gunning Fog Index has been used in 
other studies to assess the difficulty of understanding content 
like museum AD and film AD [28, 34]. The Flesch Reading 
Ease index has been used in reading comprehension studies 
with users with cognitive disabilities [35–37].

To calculate the Gunning Fog Index of each text, we used 
an online calculator [38] drawing on a random sample of 
100–150 words in each text, as recommended in Readabili-
tyFormulas [39]. As a measure of readability, the Gunning 
Fog index estimates the years of formal education needed to 
understand a text on first reading [40]. The parameters used 
to calculate the Gunning Fog index are the number of major 
punctuation marks, the total number of words, and the num-
ber of words with three syllables or more [38]. In contrast, 
the Flesch Reading Ease calculates a text’s level of read-
ability based on the average sentence length and the aver-
age number of syllables per word [39]. Here too, we used a 
random sample taken from each text to measure readability, 
after which we performed a manual qualitative analysis to 
examine how difficult words or concepts were rendered in 
the ER texts. We expected to find a difference between the 
use of verbs in the ER texts and the standard texts, following 
the E2U recommendations that encourage a verbal style over 
nominal style in ER texts [31, 32]. We also expected to find 
similarities in the simplification strategies of the two ER 
texts. Regarding the corpus aboutness, we initially expected 
to find a higher correlation between the ST and ER versions 
of each text, followed by a higher correlation between the 
two ER texts. A summary of this methodology is presented 
in Fig. 3.

4  Morphosyntactic analysis

4.1  Sentence complexity

To measure sentences complexity, we analysed both ER texts 
and their standard versions. Both standard texts had a mean 
sentence length of 28 words. As a point of comparison, the 
English Web 2020 text integrated into SketchEngine scores 
21.4 on average [41]. Consequently, the ST texts had consid-
erably longer sentences than the English Web 2020 average, 

which may be due to the ST texts’ functions as policy and 
consultation papers. In contrast, the N. Ireland ER text had a 
mean sentence length of 20 words, whereas the London ER 
text had 11.8. Both ER texts had considerably reduced the 
number of words per sentence on average in comparison to 
the standard versions. However, even with the reduced word 
count, the N. Ireland ER text maintained a similar sentence 
length to the average English Web text. This suggests that 
the length of the sentences remained closer to that of stand-
ard English according to English Web 2020, which aligns 
more closely with PL.

The number of verbs per sentence is also a useful indica-
tor of sentence complexity. As shown in Table 2, London 
ST had the highest average of the four texts, with four verbs 
per sentence, while the N. Ireland ST text had three verbs 
per sentence. Similar to the results of mean sentence length, 
the London ER reduced the number of verbs per sentence 
to an average of 1.7, which indicates simplification. This 
finding is further corroborated by the results of our qualita-
tive analysis, which found that the London ER text favoured 
simple sentences with one piece of information per sentence, 
as shown in Fig. 4.

Most of the complex sentences found in the London ER 
had subordinate clauses that serve as the object of the sen-
tence, some of which are difficult to avoid, particularly when 
using verbs that express thoughts or opinions [42]: “The 
Mayor wants to know what you think” or “The Mayor wants 
to protect against floods”. In contrast, the N. Ireland ER text 
had 2.5 verbs per sentence on average, suggesting there was 
a predominance of more complex sentences.

Our qualitative analysis revealed that in addition to com-
plex sentence structures, the N. Ireland ER text also used 
negatives forms, which are generally discouraged in ER 
guidelines [32, 42]. Although it is not feasible to eradicate 

Fig. 3  Summary graph of the 
methodology

Table 2  Sentence complexity statistics

Text Tokens Types Mean sen-
tence length

Mean verb 
per sentence

N. Ireland ER 1,772 475 20.1 2.5
N. Ireland ST 13,748 2,123 28.0 3.1
London ER 1,577 493 11.8 1.7
London ST 7,227 1,435 28.2 4.0
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all negatives from a text, combining them with complex 
sentence structures lead to sentences such as the following, 
which are very difficult to understand.

The total greenhouse gas emissions in Northern Ire-
land must be no more than the amount of greenhouse 
gases that are removed from the atmosphere (in North-
ern Ireland), by 2050.
It is unlikely that Northern Ireland will be able to 
achieve net-zero by 2050, due to the characteristics of 
our society, economy, and infrastructure.

Simplifying these sentences would improve their read-
ability, even if the negative form must be maintained.

As previously mentioned in Sect. 2.1, there are varying 
opinions regarding the use of lists and bullet points to organ-
ise information in ER guidelines. While some guidelines 

recommend their use [18, 32, 43], others caution against 
overusing them [42]. In publications such as Rink [44] the 
use of bullet points lists is mentioned as well as helpful for 
the readers, especially when complex sentence structures are 
also used. Although bullet points were used in the London 
ER text to separate ideas, as shown in Fig. 3, the N. Ire-
land ER employed them to separate paragraphs (see Fig. 5), 
which could be viewed as excessive.

4.2  Manual analysis

A preliminary PoS analysis indicates that both ER texts use 
a higher percentage of verbs than the ST versions. This sug-
gests a more verbal style instead of a nominal style, adhering 
to ER recommendations [31, 32] and is further confirmed 
by a manual analysis.

Moreover, in both ER texts, a substantial portion of lexi-
cal verbs is employed, constituting 71% in the London ER 
text and 75% in the Northern Ireland ER text. Excluding 
auxiliary verbs, the most frequently used verbs in the Lon-
don ER text include “make”, “want”, “use”, “help” or “recy-
cle”. In contrast, the Northern Ireland ER text features recur-
rent use of verbs, such as “achieve”, “include”, “reduce”, 
“set” or “get”.

Upon examining both ER texts, distinct strategies for 
clarification become apparent. In the N. Ireland ER text, 
complex terms are clarified by incorporating a synonym in 
parentheses alongside the word. There are a total of seven 
instances of this strategy, and if a word is repeated, the syno-
nym is also repeated. For instance, the term “legislation”, 
followed by (‘law’), recurs five times. It is unclear why the 
simpler synonyms are not directly used in the text, especially 
when dealing with terms that are not specialised and chal-
lenging to replace. Parentheses are also used to give more 

Fig. 4  Screenshot of London ER text, which presents one piece of 
information per sentence accompanied by a visual

Fig. 5  Use of bullet points 
to separate paragraphs in N. 
Ireland ER text
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context. For example, while speaking of “gas heating”, it is 
added that “gas heating causes lower greenhouse emissions”. 
Additionally, there are three occurrences of in-text explana-
tions, where the clarification of a concept is seamlessly inte-
grated into the text rather than presented as an addendum.

‘Climate Change Mitigation’ means taking action to 
reduce the causes of climate change - such as reducing 
greenhouse gases being emitted into the atmosphere, 
or using ‘carbon sinks’ to store greenhouse gases.

However, these in-text explanations and the contextual 
parentheses employ terms such as “greenhouse gases” or 
“greenhouse emissions” and “carbon sinks”, which are not 
explained anywhere in the text. This makes the clarifications 
more confusing, because they add more unknown vocabu-
lary for the reader. It is also worth noting that different terms 
for the same concept are used (e.g.: “greenhouse gases” and 
“greenhouse emissions”).

On the other hand, the London ER text adopts a different 
approach by including concept explanations within squares, 
highlighting the explained concept in bold. This particular 
strategy is employed in four instances (Fig. 6).

In-text explanations are also used, five times in total. For 
example: “The economy is how money is made and spent 

and the effect this has”. In contrast to the N. Ireland ER 
text, the explanations of this text use easier vocabulary and 
structures, and do not use unexplained terms to elucidate 
new ideas. For instance, before explaining the concept “low 
carbon circular economy”, the text first provides explana-
tions for “economy” and “circular economy.”

5  Lexical analysis

5.1  Corpus aboutness

As shown in Table 3, the most frequently used words in the 
text were those related to the topic of sustainability. In the 
case of the N. Ireland ER text, some of the most frequently 
used words were nouns like “climate”, “change” and “gas”. 
Besides generic verbs such as “to be”, “to have” and “to do”, 
there were also verbs such as “to reduce”, “to achieve” or “to 
help”. An n-gram search of the words featured in the corpus 
aboutness showed that phrases such as “climate change”, 
“greenhouse gas” and “net zero” were also frequently used. 
Of these, only “net zero” was defined: “mean[ing] that the 
UK will limit the amount of greenhouse gases being released 
(‘emitted’), to a level no more than the amount of green-
house gases that are removed from the atmosphere”. How-
ever, this explanation itself is problematic, as it is a complex 
sentence that renders the meaning unclear. Additionally, the 
phrase “greenhouse gas” is not explained anywhere in the 
text, which could make the above explanation confusing to 
some readers.

The corpus aboutness of the London ER text yielded dif-
ferent results. The most frequently used verbs in the Lon-
don ER text were: “to do”, “to make”, “to want”, “to have”, 
which are less related to sustainability and more generic. 
The nouns that appeared most frequently were explained 
within the text, as was the case for “environment”. The 
n-gram search revealed expressions like “climate change”, Fig. 6  Example of a clarification strategy in the London ER text

Table 3  30 most frequently used words in each text

Corpus aboutness

N. Ireland ER climate (48), change (47), Northern Ireland (41), be (39), law (22), gas (21), greenhouse (21), UK (17), document (16), emission 
(13), do (13), discussion (13), bill (12), net (11), zero (11), have (9), target (9), reduce (7), achieve (7), include (7), expert (7), 
set (7), atmosphere (6), local (6), option (6), make (6), get (6), help (6), advice (5), requirement (5), respond (5)

N. Ireland ST be (310), climate (291), change (281), Northern Ireland (255), UK (148), emission (145), target (139), bill (87), GHG (72), set 
(71), reduction (67), carbon (61), act (57), provide (53), document (51), discussion (50), have (47), option (43), advice (42), net 
(40), page (39), term (39), long (38), government (37), also (37), legislation (36), reduce (35), response (35), budget (34), take 
(33)

London ER be (41), London (26), make (22), mayor (20), people (19), more (17), want (13), air (12), waste (12), green (12), environment 
(11), electricity (11), new (11), have (10), good (9), use (8), thing (7), do (7), water (7), carbon (6), space (6), building (6), 
quality (5), home (5), way (5), help (5), health (5), noise (5), economy (5), transport (4)

London ST be (165), London (155), city (57), emission (50), Londoner (50), energy (50), new (46), mayor (45), help (43), green (40), make 
(39), quality (32), waste (31), reduce (31), have (30), air (30), environment (30), people (27), more (27), change (26), climate 
(25), carbon (24), water (24), space (24), improve (24), business (23), noise (23), infrastructure (23), good (23), use (22)
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“zero carbon” and “dirty fuel”, each of which was explained 
in the text. For example, “zero carbon means that dirty fuels 
like coal and oil will not be used to make electricity or drive 
our transport”. The difference in corpus aboutness is likely 
due to the different aims of each text: the London ER text 
primarily explains the Mayor of London’s environmental 
policy, whereas the N. Ireland ER text argues the case for 
environmental legislation for the region.

A comparison of the corpus aboutness of each text 
revealed that, as expected, both ER versions shared most 
words with their ST versions. However, the N. Ireland ER 
text and the London ST had the second-highest corpus 
aboutness correlation, with 26.7% shared words. This was 
surprising as we expected a higher correlation between the 
two ER texts. In contrast, the two ER text corpus aboutness 
only shared 16.7% of similar words (Table 4). This indicates 
that the N. Ireland ER text is closer to the London ST text 
in terms of ease of reading, which suggests it might be best 
categorised as EL + or a simplified PL rather than ER .

5.2  Word length

Research suggests that words that range from 3 to 5 char-
acters are generally easier to understand than words over 5 
characters [45]. Consequently, the length of the words in 
each text has an impact on comprehension. In general, the 
ER texts used short monosyllabic words, of approximately 5 
characters, which is close to the average word length in Eng-
lish of 5.1 characters per words [46]. Longer words in the N. 
Ireland ER text included “atmosphere” and “requirement” 
and, in the London ER text, “environment”. While the Lon-
don ER text explained these difficult words to the reader, this 
was not the case in the N. Ireland ER text, which neglected 
to define certain terms such as “low carbon economy” [6]. 
While word length is important, a reader’s familiarity with 
words is also an important factor to consider (Table 5).

5.3  Lexical density

When interpreting the TTR results of each text, it is impor-
tant to consider the number of tokens in each text, as the 
longer a text is, the lower the TTR [47]. While initially, it 
appears that the standard text has a lower TTR score than 

the ER versions, which have a higher lexical density, in real-
ity, it is the contrary. If we consider the number of tokens, 
the N. Ireland text has a difference of only 0.11 in the TTR 
results, while the ER text is 12% of the complete length of 
the standard version. Similarly, the London text has a differ-
ence of only 0.12, while the ER text is 21% of the length of 
the standard version. This indicates that the text had a lot of 
repetitions, following ER recommendations [2, 15] of using 
the same words consistently throughout a text to refer to a 
concept or an object.

Similarly, the results of vocabulary richness are also more 
complicated than they initially appear. While it seems that 
the ER text is richer, in fact the results are higher because 
the total length of the text is shorter. To have a better under-
standing of these results, we must examine the lists of the 
corpus aboutness. In the N. Ireland ER text, the 30 most 
frequently used words account for 47% of the total words 
of the text (including repetitions). In contrast, the corpus 
aboutness of the standard version is 34.6%. Similarly, in the 
London ER text, the most frequently used words make up 
39.2% of the text, while in the standard version it is only 
27.7%. Again, this suggests that the ER texts use the same 
words, instead of synonyms, which is encouraged in ER 
guidelines [2, 42, 48].

Finally, the results show that both the ER text and the 
standard text have similar information load, ranging from 
0.53 in both ER texts, to 0.56 and 0.61 in the standard texts, 
as shown in the table below. According to Johannson, most 
written texts have a lexical density (referred to by us as 
information load) of 40% or higher [49], which indicates that 
our corpus ST texts are average for a standard written text. 
There are currently no guidelines on the optimal information 
load for ER texts. However, in both ER versions there is a 
reduction in information load: 0.08 (8%) in the London ER, 
and 0.03 (3%) in the N. Ireland ER (Table 6).

6  Readability indexes

To evaluate the readability of the text, we used the Gunning 
Fog Index and the Flesch Reading Ease. According to the 
Gunning Fog Index, texts that score between 5 and 10 are 
considered ER, which is the equivalent of 5th grade up to 

Table 4  Corpus aboutness correlation between the text

N. Ireland ER 
(%)

N. Ireland ST 
(%)

London ER (%)

N. Ireland ER
N. Ireland ST 53.3
London ER 16.7 10.0
London ST 26.7 23.3 66.7

Table 5  Mean word length of each text

Text Tokens Syllables per 
word

Characters 
per word

N. Ireland ER 1,772 1.16 5.03
N. Ireland ST 13,748 1.48 5.06
London ER 1,577 1.14 4.92
London ST 7,227 1.69 4.75
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high school sophomore (U.S.) reading level or Year 6 to Year 
11 (UK). Between 11 and 12 is considered standard; and, 
from 13 upwards, is considered difficult and corresponds to 
university undergraduate and graduate level reading ability 
[50] (Table 7).

Both ER texts are significantly easier to read when com-
pared with the standard versions. However, while the Lon-
don ER text has a readability score of 4.53 on the Gunning 
Fog Index, which indicates that it is very easy to read, the N. 
Ireland ER text has a score of 13.39, which is considered dif-
ficult, although close to standard. The Flesch Reading Ease 
readability scores are interpreted as follows in Table 8 [39]:

As shown in Table 9, the N. Ireland ER text shows a 
similar score to the Gunning Fog result; 53.5 is considered 
fairly difficult, although as with the previous results, it is 
close to the standard readability score. However, the result 
is lower than the London ST text, which has a score of 56.8. 
This result is striking because according to the Gunning Fog 
Index, the N. Ireland ER text is more difficult than the Lon-
don ST, but according to the Flesch Reading Ease, N. Ireland 
ER text is easier than the London ST text.

The London ER text scored 84.1 on the Flesch Reading 
Ease, which is considered easy. In contrast, the Gunning Fog 
Index results of the London ER text scored extremely easy. 
The difference in the score is explained by the parameters 

each index uses to calculate the score. The Gunning Fog 
index considers the number of major punctuation marks, 
the total amount of words, and the number of words with 
three syllables or more [38] while the Flesch Reading Ease 
considers average sentence length and average number of 
syllables per word [39].

It is worth noting that both readability indices indicate 
a higher level of similarity between the N. Ireland ER and 
the London ST text, than between the N. Ireland ER and 
the London ER text. This finding aligns with our corpus 
aboutness analysis, providing further evidence to support 
our suggestion that the N. Ireland ER text may be closer to 
EL + or a simplified PL.

7  Summary of findings

The results of our corpus analysis are summarised in 
Table 10.

The results of the automatic morphosyntactic analysis 
revealed that both ER texts have shorter sentences than 
the ST texts. Nevertheless, the N. Ireland ER text sentence 
length was considerably longer than that of the London ER 
text, averaging 20.1 words per sentence, which is closer to 
PL. The N. Ireland ER text also used substantially com-
plex sentences, with an average of 2.5 verbs per sentence, 
compared to the 1.7 of the London ER text. Furthermore, 
the N. Ireland ER text paired complex sentence structures 
with negative structures, which further complicates the text. 
Both ER texts also used bullet lists, however they used them 
differently. While the London ER texts used bullet points to 
break down information, as per ER recommendations [18, 

Table 6  Lexical density results

Text Tokens TTR Vocabulary 
richness

Informa-
tion load

N. Ireland ER 1,772 0.26 0.20 0.53
N. Ireland ST 13,748 0.15 0.10 0.56
London ER 1,577 0.31 0.23 0.53
London ST 7,227 0.19 0.14 0.61

Table 7  Gunning Fog Index 
score table 17: College graduate

16: College senior
15: College junior
14: College sophomore
13: College freshman
D A N G E R L I N E
12: High school senior
11: High school junior
EASY READING BELOW 

THIS LINE
10: High school sophomore
09: High school freshman
08: 8th grade
07: 7th grade
06: 6th grade
05: 5th grade

Table 8  Flesch Reading Ease 
score table 90–100 Very easy

80–89 Easy
70–79 Fairly easy
60–69 Standard
50–59 Fairly difficult
30–49 Difficult
0–29 Very confusing

Table 9  Readability indexes results

Text Tokens Gunning fog 
index

Flesch 
reading 
ease

N. Ireland ER 1,772 13.39 53.5
N. Ireland ST 13,748 22.76 11.3
London ER 1,577 4.53 84.1
London ST 7,227 12.63 56.8



Universal Access in the Information Society 

32, 43], the N. Ireland ER used them to separate different 
paragraphs, which may be considered an overuse. The pre-
liminary PoS analysis indicated that both ER texts used a 
more verbal style, as per recommendations [31, 32], and the 
manual analysis showed different clarification strategies: in-
text explanations, and synonyms and clarifications in paren-
theses in the N. Ireland ER text; and in-text explanations and 
explanations in boxes in the London ER text. The analysis 
revealed that the clarification strategies in the N. Ireland 
ER text were insufficient, further proving its closeness to 
PL rather than ER. On the other hand, the London ER text 
employed the clarification strategies successfully, ensuring 
an easy-to-understand text.

The results of the lexical analysis showed that both ER 
texts used less specialised vocabulary compared to the stand-
ard versions, indicating that the ER texts are easier than the 
standard versions. However, the N. Ireland ER text failed to 
clarify the meaning of some of the more complex terms it 
used. Finally, the readability scores indicated that the Lon-
don ER text can be considered ER, whereas the N. Ireland 
ER text may pose a challenge for some readers.

Owing to this complexity, we concluded that the N. Ire-
land ER text is closer to PL. This suggestion is further sup-
ported by the similarities between N. Ireland ER text and 
London ST. The higher level of difficulty in the N. Ireland 
ER compared to the London ER may be the result of fail-
ing to validate the ER text with target users, in addition to 
a lack of understanding of ER guidelines and requirements. 
On the other hand, the London ER text shows all the char-
acteristics of a correctly done ER text. One possible reason 
for the higher level of difficulty with the N. Ireland ER com-
pared with the London ER may relate to their different target 
audiences. While the London ER text is explicitly aimed at 
people with cognitive disabilities, the N. Ireland ER text 
is aimed at a broader target group, specifically, “younger 
citizens and those with reading difficulties” [29]. Conse-
quently, the N. Ireland is not intended for the traditional 
ER target group. Based on our analysis, we conclude that 
the main access barriers to comprehension were related to 

morphosyntactic aspects, which is supported by the N. Ire-
land ER text negative results and further reinforced by our 
analysis of the ST text. While lexical aspects should also be 
simplified, our analysis of both ER texts demonstrated posi-
tive results more generally, which suggests that the lexical 
elements of a text are easier to simplify compared to the 
morphosyntactic.

8  Limitations

One limitation of our corpus analysis is that we used a small 
sample of two standard texts and their respective ER ver-
sions. Furthermore, each text has a different communica-
tive aim: the London text is primarily informative, whereas 
the N. Ireland text is discursive. To gain a more thorough 
understanding of ER usage for environmental communica-
tion, future research should include a more extensive cor-
pus of texts on sustainability with varying communicative 
aims and comparable text types. This would enable a more 
nuanced analysis of the different approaches to discussing 
and conveying environmental issues through ER, targeting 
diverse audiences.

9  Conclusion

While the primary focus of this article is on individuals 
with cognitive disabilities, issues that relate to information 
access are systemic in nature and extend beyond this particu-
lar demographic or field of communication. The European 
Union, for example, has emphasised that the availability of 
clear communication continues to be a persistent problem, 
even within its own organisations and bodies [51]. However, 
simplification, while at times essential, may result in the 
loss of the necessary complexity and subtleties needed for 
discussions about the environmental crisis. As a result, there 
exists a fundamental tension between simplification and 
the detail necessary in communicating complex ideas and 
fields, such as climate science. However, it should be noted 
that ER is just one method to simplify communication. As 
highlighted by González-Sordé and Matamala “since Easy 
Language can serve everyone, everyone should be able to 
choose between information in Easy Language and standard 
language” [20].

Consequently, we are not advocating for the replacement 
of standard texts with ER. Instead, we propose ER as an 
option for those who require it. By adopting a disability-
informed approach to climate communication, we can 
educate people about the environmental crisis and related 
health risks through simple, clear, and easy to understand 
messaging that is available in a range of different formats. 
More specifically, improving the effectiveness of climate 

Table 10  Summary table of the analysis

N. Ireland ER London ER

Short sentences X ✓
Simple sentences X ✓
Bullet lists X ✓
Verbal style ✓ ✓
Common vocabulary ✓ ✓
Explanation of difficult words X ✓
Short words ✓ ✓
Low vocabulary richness ✓ ✓
Readability X ✓
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communication for people with cognitive and intellectual 
disabilities as well as for individuals who have difficulty 
reading requires a tailored approach that draws on ER con-
ventions and best practice. Nevertheless, as the results of 
our analysis show despite the prevalence of ER guidelines, 
deviations occur between supposed ER texts due to their 
different functions and variability in current ER guidelines. 
Additionally, more empirical evidence is required to either 
validate or refute specific ER guidelines, specifically related 
to questions of lexical density or information load to ascer-
tain the desired average for ER texts [49]. It would also be 
beneficial to create a glossary that compares different sus-
tainability-related texts to identify commonly used words 
or phrases, which could lead to lexical standardisation. In 
addition to this, following the examples of other studies, it is 
recommended to involve people with cognitive disabilities in 
user tests to prototype content about climate change, ideally 
involving them from the outset of such initiatives.
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