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ARTICLE INFO ABSTRACT

Keywords:
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Environmental Impact Assessment (EIA) aims to embed consideration of the significance of predicted environ-
mental consequences (the findings) of proposed developments into approval decision making. Achieving this aim

Environmental impact statement relies on adequate communication of the findings of the EIA to the stakeholders, especially the decision makers

fﬂ‘;‘:ﬁ;mcanm responsible for the approval decision. However, the naive assumption that this communication of findings can be
Semiotiﬁs effectively achieved through the publication of a written report pervades legislation worldwide, despite decades
Social psychology of evidence to the contrary. As a first step towards improving such communication, this research identifies the
Verbatim contingent conditions associated with effectively transferring EIA findings from an Environmental Impact

Gist Statement (EIS) to decision makers and other stakeholders based upon literature review. The transmission of
meaning is found to be the major theme underpinning good communication, subdivided into discourse, read-
ability, and legitimacy. Based on a clearer understanding of the limitations associated with an EIS as a
communication medium, and acknowledging there are likely to be better mechanisms for transferring the
meaning of the findings of an EIA to decision makers and other stakeholders, a pragmatic research agenda is
outlined. This includes some initial suggestions of other research fields (like semiotics and social psychology), or
technologies (like AI) that may provide learning and improvement opportunities.

1. Introduction decisions. This reflects an assumption that an EIA communicates this

evidence to decision makers and other stakeholders. This was articu-

Communication is fundamental to Environmental Impact Assess-
ment (EIA). Especially important in the process is communication with
the decision-makers responsible for approving new development and
establishing the conditions for implementation. In this section we briefly
introduce the problem statement underpinning our research, before
setting out the objectives and structure of the paper. For brevity (and to
allow a clearer explanation of the problem to be investigated), we pro-
vide evidence for some of the claims in this initial section in more detail
in the sections coming after.

Caldwell (1988) indicates that the basis of the world’s first EIA
legislation, the US National Environmental Policy Act (US Congress,
1969), was that better evidence leads to better (and more rational)

lated by Wood (2008, p.22) who stated that: “a universal and defining
purpose of Environmental Impact Assessment (EIA) is to provide an analysis
of the potential significant environmental effects associated with major
development proposals and to communicate this information to decision
makers and the broader public”. Thus, communication of EIA findings to
all stakeholders, including decision makers, is an essential component of
EIA, as the public and stakeholder response to the evidence, combined
with the decision makers’ interpretation of the response and the evi-
dence, underpins the final decision on whether the project should be
authorised or not. Echoing Fairfax (1978), we acknowledge that there is
far more to effective EIA than communication through written docu-
ments such as the environmental impact statement (EIS) and other
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reports presented to decision-makers. However, it is beyond our
research remit to address public participation in general, or other de-
cisions in the EIA process associated with screening, scoping, prediction,
etc. (after the decision stages outlined by Weston, 2000).

In different EIA systems, the environmental information used in the
final decision is communicated to stakeholders and the decision makers
in different ways. These different approaches can be grouped into two
broad categories:

1. The stakeholders and decision maker reads the proponent-prepared
EIS. This happens in, for example, the European Union where an
EIS is produced and becomes the document read by stakeholders,
including members of the public and decision makers (Glasson and
Therivel, 2019); in the USA where a draft EIS is subjected to con-
sultations before a final EIS is produced, accommodating public
comments made on the draft EIS, and informing the decision makers
(Canter, 1996); and in South Africa where an independent environ-
mental assessment practitioner is appointed to compile a draft EIA
report and, after public participation, a final EIA report is submitted
to the competent authority (Kidd et al., 2018).

2. The decision maker reads a report prepared by a third party, with
that report itself being based on the EIS. Both documents are avail-
able to the public and other stakeholders. This happens, for example,
in Western Australia where, following public review of the pro-
ponent’s EIS, the Environmental Protection Authority (EPA) un-
dertakes an assessment based on this material together with
information from its own sources (Government of Western Australia
Environmental Protection Authority, 2021), and in Canada where,
the federal system requires an impact assessment report be prepared
by a Government Agency based on a proponent’s EIS and following
public engagement, and it is the impact assessment report that in-
forms the relevant Minister in making a decision (Impact Assessment
Agency of Canada, 2020). There are likely to be many other exam-
ples, including very different degrees of synthesis which make
generalisation inappropriate.

The main focus in the literature is the EIS typically produced by the
proponent. Therefore, our research principally investigates the
communication of EIA findings based on the first of the two approaches
above. Common to all EIA systems, however, is a final document that
provides the basis for communicating information on environmental
impacts to the approval decision maker along with suggested strategies
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for managing these which decision makers will typically embody in
conditions of approval. We return to this point in the conclusions to
comment on the wider relevance of the findings to the second approach
also.

A key point is that it is not sufficient for an EIS to simply contain
information and knowledge, it must transmit it to another person; as
Miller (1984, p.289) argued, a key challenge for EIA was “to communi-
cate that information [gathered in the EIA] in such a way that it becomes a
part of the knowledge base of those who are to make decisions concerning the
innovation”. This is consistent with a dictionary definition of ‘commu-
nication’ notwithstanding such entries reveal many different contexts
and therefore understandings of this term. Thus a definition in the Ox-
ford English Dictionary (2023) close to the context for an EIS is “The
transmission or exchange of information, knowledge, or ideas, by means of
speech, writing, mechanical or electronic media”. In other words, the in-
formation must be transmitted rather than simply reside on a page.
Communication must be active, not passive. But transmission of infor-
mation alone is still not enough: there must also be a process through
which the receiver of the information generates meaning from the in-
formation received so that they can act on that information.

Following the work of Cashmore et al. (2008) on the causal operation
of EIA, which provides a useful model for explaining how EIA delivers
certain outcomes, Fig. 1 presents a simplified diagram outlining how
evidence-based decision-making is assumed to come about through the
practice of EIA, assuming the knowledge of the findings have to be
transmitted to the reader. Depending on the EIA system, Step 1 may or
may not contain additional steps involving draft documents, and syn-
thesis by agencies. The underpinning assumption in the causal map of
EIA decision making (Fig. 1) is that an EIS (or its synthesis) conveys an
understanding of the findings of an EIA to the stakeholders and decision
makers, i.e., that the EIA transmits meaning.

Our focus is on Step 2 in Fig. 1, which encompasses the causal
mechanism and contingent conditions that facilitate the desired
outcome of an evidence-based decision. This operates on the assumption
that, given the right contingent conditions, detailing in writing the po-
tential significance of the predicted consequences of the proposed
development in an EIS will deliver the desired evidence-based decision-
making (competence and objectivity of decision makers will be assumed
for the purposes of this analysis).

In legal processes for EIA globally, the causal mechanism in Step 2 is
restricted to the production of an EIS (or its synthesis). Legal mandates
are therefore based on the assumption that full understanding of the
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Fig. 1. Assumed causal model for delivering science-based decision-making.
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consequences of a proposed development can be conveyed through the
existence of a written document. This immediately raises concerns over
the ability of the readers to understand technical language, the likeli-
hood that anyone will read an EIS (or its synthesis) in full, the reality
that the EIS is likely to be one of many sources consulted about a pro-
posal, and so on (these are contingent conditions associated with the
transfer of knowledge to the reader of an EIS, or its synthesis). Given that
legal procedures dictate that the causal mechanism relies on production
of, and engagement of decision makers and stakeholders with, an EIS, a
literature review can only explore the research that has taken place on
contingent conditions in Step 2 of Fig. 1,as the production of an EIS is
mandated.

In order to work out how best to communicate the findings of an EIA
to stakeholders and decision makers, the two specific objectives of this
paper are to:

1) Identify the contingent conditions associated with effective
communication of the findings of EIA to stakeholders and decision
makers through an EIS.

2) Develop a research agenda focussed on improving the communica-
tion of the EIA findings to stakeholders and decision makers.

In the next section we review the literature on communication
related to the EIS and identify the contingent conditions based on the-
matic mapping of the review results. This section concludes with an
updated causal model that unpacks the contingent conditions for an EIS
(or its synthesis) to communicate effectively to decision makers and
other stakeholders. It also highlights how dependent the assumption
that an EIA can lead to evidence-based decision-making is on the causal
mechanism of producing an EIS, and subsequently engaging with it. In
Section 3 we start the task of developing a research agenda aimed at
improving communication of EIA findings to stakeholders and decision
makers, addressing both contingent conditions associated with
continued focus on an EIS, but also on a move away from the current
written document as the key causal mechanism. This recognises that
considerable learning from other fields of study will need to be trans-
ferred into EIA practice, which will take time and further development.
Finally, we present our conclusions in Section 4 and set out a future
research agenda to identify how best to communicate the findings of an
EIA to stakeholders and decision makers.

2. Identify the contingent conditions associated with effective
communication of the findings of EIA to stakeholders and
decision makers through an EIS

The approach taken for our literature review on communication in
EIA commenced with a search of the Scopus database, being one of the
largest index databases of peer-reviewed works ever built (the newer
Dimensions database has far more source documents, but much of the
database lies behind a paywall) (Singh et al., 2021). Our search focused
on titles, keywords and abstracts using the search terms ‘environmental
W/2 assessment’ OR ‘environmental W/2 statement’ OR ‘environmental
W/2 report’ AND ‘communication’ (the W/2 operator in Scopus looks
for any instances of either of the terms occurring within 2 words of each
other, so ‘environmental assessment’ and ‘environmental impact
assessment’ and ‘assessment of environmental impacts’ would all be
found using the ‘environmental W/2 assessment’ search string). Our
search, conducted on January 9th 2023, identified 1660 documents
which we filtered based on relevance of title, then keywords, then ab-
stract. In all cases, the communication needed to be at the end of the EIA
process when the aim is to communicate the findings to stakeholders and
decision makers for identified sources to be included in the thematic
mapping.

Our approach for identifying the contingent conditions associated
with effective communication of the findings of EIA to stakeholders and
decision makers through an EIS involved an inductive process to develop
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themes relevant to communication (i.e. our process being similar to that
for conceptualising a research field based on the identification of
themes). We followed approaches recommended in Braun and Clarke
(2014) and Fereday and Muir-Cochrane (2006) involving coding of the
literature for the identification of themes. Categorising the themes then
followed the approach set out by Jabareen (2009) of:

. identifying and naming themes of communication of EIA findings;
. deconstructing and categorising the themes;

. integrating themes; and

. synthesis, re-synthesis, and making it all make sense.

A WN R

This process was undertaken based on our own analysis across the
sourced literature; specific software packages (like NVivo or ATLAS.ti)
were not used given the large number of articles involved, meaning that
a systematically documented coding task was not practical.

In this literature review process, we identified the transmission of
meaning as the key overarching theme for communication of scientific
evidence. In turn, we determined that transmission of meaning can be
broken down into several sub-themes: discourse, readability, and legit-
imacy. While these sub themes are not wholly independent of each
other, they are identified in the literature as key components, and so we
present each in turn here, drawing on specific text that validates their
inclusion and delineation.

2.1. Discourse

The importance of discourse in EIA has been the topic of many
studies (see, for example, Bina et al., 2011; Hilding-Rydevik and Aker-
skog, 2011; Rozema and Bond, 2015; Runhaar, 2009; Runhaar et al.,
2010; Wilkins, 2003), where discourse can be defined as “a specific
ensemble of ideas, concepts, and categorisations that are produced, repro-
duced, and transformed in a particular set of practices and through which
meaning is given to physical and social realities” (Hajer, 1995, p44).
Svarstad et al. (2008) highlighted a range of environmental governance
discourses: preservationist (priority is to protect biodiversity); win-win
(equivalent to sustainable development, as interpreted by Bond and
Morrison-Saunders (2009)); traditionalist (local actors are best placed to
manage the environment); and promethean (human ingenuity can solve
all problems created through the use of natural resources). Depending
on the discourse prominent in an EIS, the interpretation of the signifi-
cance of impacts can vary, and Rozema and Bond (2015) found in a case
study analysis that EIA could only accommodate a single discourse.

Whilst adopting a discourse can be a tacit act, it is important in the
decision-making context to understand the discourse underpinning the
presentation of information and knowledge (and therefore meaning) in
the EIS. What might be an unacceptable impact using a preservationist
discourse (whereby nature is protected for its own sake (Svarstad et al.,
2008)), might be acceptable using a sustainable development or pro-
methean discourse (which assumes all environmental problems can be
solved by human ingenuity (Svarstad et al., 2008)). Evidence that EISs
are written to support the agenda of the developers does exist as indi-
cated in Box 1.

Discourse is therefore important because the EIS will almost
certainly reflect a particular discourse, which may or may not align with
the views of the decision makers (or other readers). Discourse in lan-
guage affects the way reality is constructed by the reader (Darics and
Koller, 2019). That is, the meaning communicated by an EIS will depend
on the discourse embedded in its text. Along the same lines, Miller
(1984) argues that the authors of EISs overlook the most important error
of assuming the audience has the same perspective as the authors which,
is invalid and dooms the EIS to failure as a communication device. Miller
draws on work by Linstone (1981) to identify three common perspec-
tives: technical; organisational/societal; individual/personal, and ar-
gues that any person operating from one of these three perspectives can
communicate only to someone with the same perspective. For EIA, this
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Box 1
Evidence that EISs are written to support the agenda of developers.

Card (2020) refers to the existence of technical communication scholars as having a potential role in engaging publics in policy making and
focuses on the website ‘regulations.gov’ launched in the US to allow broad participation in US policy making. Card conducts an analysis of the
public engagement emerging from the publication of multiple drafts of EISs for a contentious development in the US. Whilst the research focuses
primarily on evidence that public participation has changed subsequent drafts of the EIS, it also identifies that an issue with the EIS as a means of
communicating the EIA is that it represents an ‘instrumental forum’. If EIA represents an instrumental forum, it means that even if a reader can
comprehend the messages, it only exists as a legitimising tool for the authors as it allows the developers to “better defend predetermined outcomes”
(Card, 2020, p.97).

Evans (2011) states that “the environmental impact statement (EIS) is probably one of the most reviled yet one of the most misunderstood technical
documents in use today” (Evans, 2011, p.1), going on to use Burke’s pentad, which is a device for analysing rhetoric, in order to investigate
motives in discourse. The approach examines text (in this case in eight EISs produced by the US military) and through coding apportions the text
into five different categories (the pentad: act, scene, agent, agency, purpose). Evans concludes that the EISs examined were examples of
instrumental writing, indicating that the proponents valued their own views above all others, and pursued a discourse that supported their views
as a result.

Hilding-Rydevik and Akerskog (2011) undertook a discourse analysis in relation to Strategic Environmental Assessment (SEA) of plans in
Sweden and found two major metaphors emerged: efficiency and continuity. These metaphors provide further evidence that the authors of
environmental assessments construct arguments and follow discourses that support their own agendas which are focused on saving time and
money and making fewer changes to plans.

Glasson and Therivel (2019) comment on communication in EIA at some length, especially in regards the proponent’s EIS, noting that “an EIS

can be seen as a publicity document for the developer” (p.160).

effectively means that the consultant (technical-T, dealing with data,
and using formal and analytical models) will not be able to communicate
to the perspective shared by the decision-makers (organisational-O,
dealing with group-defined realities and using dialectical models, i.e.,
discourse to establish ‘truths’) or the public (individual-P, dealing with
intuition, and using personal views).

Whilst we recognise that the perspectives introduced are actually
very diverse (for example, there are many publics according to Noble,
2010), and we further acknowledge that EISs might have different sec-
tions dealing with different readers (e.g., non-technical summaries;
technical appendices) the general principle that communication needs
to align with the discourse of the reader if meaning is to be transferred,
holds. However, Froomkin (2015) points out that an EIS is a complex
and unwieldy document that is unlikely to be read by any other than a
small fraction of those who have a stake or are impacted by a project
proposal. Froomkin is clear that “the direct consumers will be in-
termediaries such as public interest groups and the press” (p.1785). This
starts to suggest not only that the audience for an EIS might be some-
what different than that it is written for, but also that the intermediaries
may start to construct their own realities; that is, change the discourse in
their communications to reflect their own agendas. This may equally
apply to the third parties interpreting and summarising EISs for decision
makers (and potentially other stakeholders also) in a formal capacity
(approach 2 in the introduction).

2.2. Readability

In 1978, the US Council on Environmental Quality (CEQ), the body
tasked with implementing the National Environmental Policy Act,
developed regulations that included sections on communicating infor-
mation clearly (Council on Environmental Quality, 2022). In particular,
section 1500.4 of the CEQ Regulations focuses on ‘reducing paperwork’
and section 1502.8 stipulates:

“Writing. Agencies shall write environmental impact statements in
plain language and may use appropriate graphics so that decision
makers and the public can readily understand such statements.
Agencies should employ writers of clear prose or editors to write,
review, or edit statements, which shall be based upon the analysis

and supporting data from the natural and social sciences and the
environmental design arts”.

Essentially, this is about improving readability, which is a measure of
how easy it is to read and follow the meaning of a written text. However,
from the EIA literature, there is evidence of issues associated with the
use of appropriate visual design; page length; overly technical content;
and compartmentalisation. Each of these will be introduced in this
section.

2.2.1. Visual design

Evans (2012) examines two US EISs from the viewpoint of visual
design, encompassing supra-textual design, metadiscourse, page layout
and typography. In this small sample of two EISs, Evans finds that the
CEQ’s expectations with respect to visual design are not being met.

Sullivan et al. (1996) conducted research on the understanding
gleaned from an EIS in the community of Joliet, Illinois, in which 70% of
113 citizens answered correctly at a level equivalent to blind guessing
when asked about their understanding of the information presented in
an EIS. They followed this research with attempts to present information
based on a single EIS in two different ways: photosimulations and simple
editing (Sullivan et al., 1997). They found that adding photosimulations
to the original EIS improved understanding between 17 and 39% (range
reflects potential error), and further adding photosimulations to an
original EIS already modified through simple editing increased the un-
derstanding between a further 5 and 22%.

Similar sentiments are expressed by Fischer and Kirkwood (2022)
who identify “an unfulfilled public need for visual communication in the
environmental impact statement process” (p.62). As a landscape architect
and planner respectively, they worked to provide visual communication
to members of the public in relation to oil field development in North
Dakota, USA. They argue that such visualisation techniques they
employed “suggest possibilities for improving environmental impact state-
ments, particularly the affected environment and potential consequences
section” (p.75); however, it is notable that they used their visualisations
separately to the EIS and as the basis for discussions at public meetings.
Other research of visual communication in EIA (e.g., de Oliveira et al.,
2023) report deficiencies in the visual literacy of creators and recipients
alike of visual design, which impedes effectiveness of communication.
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2.2.2. Page length

The length of EIS documents has long been identified as an issue for
the communication of EIA information, particularly in relation to public
participation (Fairfax, 1978; Fernandez et al., 2018; Miller, 1981). For
example, Lyles (2017) reports that the average EIS in the United States is
700 pages in length, despite CEQ regulations limiting this to 150 pages,
or 300 pages for EISs of “unusual scope or complexity” (Council on
Environmental Quality, 2022, 5.1502.7). In the UK, a sample of EISs for
offshore windfarms (which are complex projects) have been reported as
increasing in size from fewer than 2000 pages in 2007 to almost 10,000
pages in 2013 (Glasson and Therivel, 2019). Perhaps inevitably, given
this herculean task, few individuals will ever read an EIS in its entirety.
This is borne out by Ross (2018) in an analysis of news media in relation
to an EIS in the United States: “there is little evidence that opponents or
proponents, politicians, or reporters had read the entirety of the EIS[s]; at best
a few were aware of the Executive Summary” (Ross, 2018, p.241). Cash-
more, Bond, and Cobb (2008, p.1236-1237) found more direct evidence
through interviews where “case officers and decision-makers acknowl-
edged that they did not have time to read, or, in some instances, the expertise
to understand, all of the environmental assessment documentation ... instead
they relied extensively upon comments made by statutory consultees and
advisory bodies”. Kgrngv and Thissen (2000, p.193) concur in terms of
the likelihood of decision makers reading EISs, albeit they provide a
specific explanation: “attention is seen as a scarce resource. Decision-
makers — like all other people — have a natural limited mental capacity
and are therefore only able to cope within these limits and with a limited
volume of information”.

It is important to note that the sources cited above relate to the first
approach set out in the introduction where the EIS is provided directly to
decision makers. In jurisdictions such as Western Australia and Canada,
where the EIS is taken by a third party responsible for synthesising and
assessing the information provided in the proponent’s EIS, the docu-
ments provided to decision makers are considerably shorter. They are
also more focussed, written to provide the necessary information for
decision-making in accordance with relevant legislation. Whilst no
research could be found on the length of the synthesis documents pro-
vided to decision makers, one example illustrates a difference of a pro-
ponent’s EIS provided to the Western Australian EPA being 543 pages in
length (with 21 additional appendices providing over a thousand addi-
tional pages), with the synthesis provided to the Minister by the EPA
being 151 pages in length (see stages 3 and 4 of the assessment provided
at: https://www.epa.wa.gov.au/proposals/alkimos-seawater-desalinat
ion-plant).

2.2.3. Overly technical content

Early research had already recognised the problems of communi-
cating to a diverse audience through a largely technical document; the
technicality issue. Bendix (1984, p.271) wrote that “the greater your
expertise in your field, the more important it is for you to break out of your
own mental framework and don the hat of your reader”, albeit this assumes
that better presenting the information will solve the problems of
communicating technical information to a diverse audience. Recognis-
ing the issue in US EISs, Plung (1980) suggested the use of motivated
sequence as a strategy to improve technical communication in an EIS;
this involves organising ideas in patterns that align with natural thought
processes, which is a “structure that allows the writer to ‘motivate’ the
reader” (Plung, 1980, p.66). The motivation sequence follows five steps:

1. Attention — ‘hooking’ the reader by identifying the problem and
coaxing the reader into reading further.

2. Need - Breaking down the need for reading into four components:
statement (identifying the specifics of the problem); illustration
(explaining the scope of the problem); ramification (providing evi-
dence to demonstrate the problem is serious and immediate); and
pointing (demonstrating the problem is the reader’s problem).
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3. Satisfaction - leads to the establishment of goals based on five
components: statement (what needs to be done); explanation (why it
needs to be done); theoretical demonstration (explain how a solution
resolves the problem); practical experience (evidence that the solu-
tions have worked before); meet objections and alternatives
(demonstrate how alternatives do not provide solutions to the
problem).

4. Visualisation — make readers ‘see’ what needs to be done and how it
will affect them, undertaken in two parts: project a negative image
(show the consequences of alternative solutions examined in the
‘solutions’ step); project a positive image (vivid descriptions to show
readers the benefits of the proposed solution - recognising readers
remember what they read last).

5. Action — some kind of explicit expression of what the reader must do,
for example, attending meetings, writing letters to officials.

Thus. whilst overly technical content is an issue identified in the
literature — there are strategies available to improve the situation.

2.2.4. Compartmentalisation

Antonson (2011) focuses on a Swedish EIS where the difficulties in
communicating landscape comprehensively are highlighted — particu-
larly because landscape is intrinsically linked both to cultural heritage
and nature — which are elements appearing elsewhere in the EIS. This
points to a more functional communication issue created through the
compartmentalisation of environmental aspects in separate chapters.
That is, it is difficult to convey a full understanding of the interrelated
nature of simple impacts when they are separated into different chap-
ters. In a similar vein, Ehrlich (2022) notes that such a siloed approach
to EIA is “myopic” and “does not properly capture the interrelated collective
and systemic impacts of individual developments” (p.129).

The readability sub theme clearly reflects the written form of an EIS.
That is, unlike the other sub themes, it is dependent on the continuing
central role of a written document. This point does need to be considered
in relation to a research agenda aimed at improving communication of
findings of an EIA. Whilst it has emerged from the literature as an
important sub theme related to communication, it should not be
considered as a criterion of good communication in its own right.

2.3. Legitimacy

Legitimacy is an issue associated with an EIS in that it needs to have
credibility if a reader is to respect its content. As a key component of any
Social License to Operate (SLO) (Jijelava and Vanclay, 2017; Saenz,
2018) whereby communities decide on their level of acceptance of a
proposed project, the legitimacy of the EIA process that has been un-
dertaken for a particular development proposal needs to be communi-
cated through the EIS. Yet legitimacy can be jeopardised where there is
clear evidence of attempts to manipulate communication, with the
possibilities categorised by Enriquez-de-Salamanca (2018) as including:
false information; false alternatives; exaggerated information; hidden
information; under- or over-evaluation of impacts; complex informa-
tion; self-censorship; EIA process manipulation; bribes and kickbacks;
and extortion. Evidence of bias, in particular, is well known in EISs
(Hollick, 1984, 1986), and encompasses fake news, although such an
approach is generally associated with the agendas pursued in relation to
proposed development through social media (Bond et al., 2018). A
particular issue has been noted with considerations of uncertainty in
EISs with Lees et al. (2016) identifying the issue of the use of vague
terminology to describe uncertainty (including the terms ‘might’,
‘probably’, ‘assumed’, ‘relatively’, ‘approximately’, amongst many
others). We would anticipate that such problems with legitimacy of EISs
will be greatest where the proponent’s EIS is the basis, acknowledging
the other approach provided in the introduction in which a separate
entity produces a synthesis of the proponent’s EIS after it has been
subject to public review.
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The review presented in this section leads to a revised causal model
for step 2 of Fig. 1, which is in the focus of Fig. 2 in an expanded form.
This highlights a large number of contingent conditions (all sub-themes
associated with transmitting the meaning of an EIA to decision makers)
that need to be met before evidence-based decisions can be made. From
the analysis in this paper, it seems inconceivable that the publication of
an EIS can satisfy all the contingent conditions without supplementary
communication approaches, and the challenge is to develop the most
efficient and effective communication approaches to supplement the EIS
(recognising that an EIS has a legal role as the repository for the scien-
tific evidence gathered).

Noting that the literature has focused largely on research examining
the first of the two approaches outlined in the introduction for providing
evidence to decision makers (that is — a proponent’s EIS), there is a gap
in knowledge in terms of the extent to which the same issues are
resolved through the use of third parties to interpret and synthesise EISs
(approach 2 as set out in the introduction), or whether this simply
complicates some of the sub-themes and, in particular, discourse,
whereby the third parties have the privileged position of being able to
present their own discourse in their own synthesis (if they chose to do
S0).

Fig. 2 provides a more detailed understanding of the contingent
conditions that can promote more evidence-based decision-making.
However, we caution that the literature reviewed takes the production
of an EIS as a given, based on its legal position as the means to present
evidence stemming from the EIA. The literature does not address other
potential causal mechanisms as a result, despite other mechanisms
potentially providing better means of communicating findings. On this
point, Gerrard and Herz (2003) highlight the fact that EISs were
conceived before there was an Internet, or even a word processor. And
whilst the advent of online versions of EISs has removed barriers like
expense, availability, and the simple delay inherent in printing hard
copy, key issues remain, like their lack of user friendliness given their
enormous length. This is at odds with Dayton (2002) who examined
some EISs against criteria derived to assess the extent to which Haber-
mas’ norms of communicative action were achieved: comprehensibility,
truth, sincerity, and legitimacy. Dayton found that the norms of
communicative action could be met, albeit in disaggregating commu-
nication in this way, the analysis seems to lose sight of the realities of
reading such long documents. That is, Dayton (2002) concludes that an
EIS can theoretically serve as the discursive focus for democratic
decision-making rather than demonstrating that it ever does so.

The realities of the use of EISs is clearly illustrated by Ross (2018)

Multiple
discourses are
accommodated

Readability
is good

transfer mode
is appropriate
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who analysed a single EIS in the United States and concluded that it met
all the statutory requirements in terms of technical and professional
communication. Yet Ross also concludes that the public response to the
project by opponents and proponents was not informed by the EIS, but
was instead based on “media reports, web sites, and press releases” (Ross,
2018, p.222). This communication of elements of the EIS through in-
termediaries has consequences for EIA decision-making. Fenton (2012),
albeit clearly having an agenda to support fossil fuel extraction, laments
the use of the Internet and social media in stating “there are many ex-
amples where the industry and the government have provided robust scientific
fact to support the industry, only to have the anti-CSG [Coal Seam Gas
mining] lobby claim that the information is somehow incorrect, falsified or
that the government is part of some nefarious conspiracy to hide the facts
from the community” (p.2). The argument being made is that the EIS is
selectively used to underpin confirmation bias amongst individuals with
a particular view — and that the selected evidence is then quickly and
efficiently spread through social media and traditional media (news-
papers) networks. Fenton (2012) recommends the simplification of
science, increased transparency over the existence of risks associated
with developments, and a recognition that members of the public will
not take the time to fully read the science reported in an EIS.

Moore (2016) evaluates the approaches taken by professional com-
municators when engaged to assist with public participation within EIA.
Whilst this is not the focus of this paper as it is part of the evidence
gathering rather than communication of findings, Moore cites Rude’s
(Rude, 2004) criticism of the use of a one-time delivery of a single
document (like an EIS) from the perspective of the limits of “connecting
documents (and rhetoric) to social action and change” (Moore, 2016,
p.257).

Therefore, there is an inference that other forms of knowledge
transfer are needed to supplement (or replace) the written document.
That is, other causal mechanisms are potentially required based on
different outcomes of Step 1 in Figs. 1 and 2.

3. Developing a research agenda focussed on improving the
communication of EIA findings to stakeholders and decision
makers

The previous section has identified contingent conditions for effec-
tive communication of findings from an EIS based on the literature,
assuming an EIS is the principal method for doing this. This section starts
the task of developing a research agenda aimed at improving this
communication element. This is useful because the primacy of EIS is

Knowledge EIS or EIS summary
are considered

legitimate

Evidence-based

EIA findings

decision

Decision-makers read EIS or EIS synthesis and stakeholder comments and are
competent and objective

Key to colour and shape coding:

Contingent Causal

condition(s)

Outcome

mechanism

Fig. 2. Amended causal model for delivering evidence-based decision-making.
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locked into legislation, so it is important to investigate how communi-
cation can be improved where it remains the key document for trans-
mission of meaning. However, improved communication can also stem
from changing the causal mechanism based on a different outcome from
Step 1 of Figs. 1 and 2, and so we also examine research fields that may
help to identify better causal mechanisms.

3.1. Research questions related to improving communication of EIA
findings

Fig. 2 develops Fig. 1 by setting out a more detailed understanding of
the contingent conditions that affect how an EIS communicates to
decision-makers. As the EIS is embedded as a legal requirement, our
literature reviewed has not explored alternative causal mechanisms.
However, other causal mechanisms would potentially be the most
effective means of improving communication of EIA findings. In devel-
oping research questions, we have taken two approaches to casual
mechanisms: 1) continue with EIS and focus on contingent conditions;
and 2) a different (as yet unknown) causal mechanism to communicate
the findings of an EIA to decision makers and other stakeholders. These
are considered in turn below.

1) Continue with EIS as causal mechanism. The publication of an EIS (or
its interpreted synthesis where third parties interpret the pro-
ponent’s EIS) is legally embedded as the accepted method of pre-
senting evidence to stakeholders and decision makers. This is
reflected in enforcement processes through the Courts which main-
tain the status of the written document as the immutable legal
requirement. As an example, in the UK the House of Lords considered
a case where it was argued that the necessary information to identify
environmental impacts were spread across planning application
documents making it unnecessary to produce an EIS, the presiding
judge, Lord Hoffman, disagreed: “I do not think it [The European
Union EIA Directive] allows member states to treat a disparate collection
of documents produced by parties other than the developer and traceable
only by a person with a good deal of energy and persistence as satisfying
the requirements to make available to the public the Annex III information
which should have been provided by the developer” (Tromans and Fuller,
2003, p.103). This relates to the concern raised by McHenry et al.
(2015), that simply disclosing information through making multiple
documents available to the public does not uphold best practice ex-
pectations for transparency. Learning from the need to communicate
meaning accurately in the intelligence community — the approach of
a written technical document can be categorised as delivering precise
details ‘verbatim’ (Broniatowski, 2019).

Develop a new causal mechanism. Considering that communication
technologies, and consequently styles or modes of communication,
have hugely evolved over the past 50 years, the production of a
single written document is now out-of-step with current communi-
cation expectations. This is starkly evident in the need to better
communicate climate change which has led to a far greater under-
standing of the importance of the media in communicating more
widely, and also underpins calls for more dialogic forms of
communication that can “open minds, deepen understanding, foster
empathy, change attitudes, and increase receptivity to policy alternatives”
(Moser, 2016, p.352). Again drawing from the need to communicate
meaning accurately in the intelligence community, this can be cat-
egorised as delivering the ‘gist’ of the assessment (Broniatowski,
2019).

2

—

If we connect these different causal mechanisms to the sub themes
identified in the literature, it helps to point the direction to a research
agenda embedded in the practical realities of a mandatory assessment
process that demands the production of an EIS (Table 1). This Table asks
research questions related to the current legal requirement to produce
an EIS (verbatim), the need to communicate the meaning of the findings

Table 1
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Research questions associated with different approaches to communicating

meeting from ‘verbatim’ to ‘gist’.

Single written
document remains

Somewhere along
the spectrum of

Single written
document approach

a legal opposing views rejected as being out-
requirement (verbatim and gist) of-step with modern
(verbatim) communication

expectations (gist)

Discourse How can different How can the variety Which approaches
discourses be of discourses about can best
represented in an the environmental communicate the
EIS? consequences of a variety of discourses
How can conflicts development most at play?
between different efficiently be
discourses be communicated to
effectively decision makers?
addressed in an
EIS?

Readability =~ How can an EIS How can an EIS What are the barriers
better transmit better connect with to, and enablers of,
meaning? other legal mandate
How can new communication change away from a
technologies, such approaches for single written
as artificial transmitting document?
intelligence and meaning? How can
natural language decision makers be
processing, be made to engage with
used to enhance these other
the readability and ~ communication
meaning approaches?
transmission of an
EIS?

Legitimacy How can decision How can the How can decision
makers be legitimacy of an EIA makers be confident

confident that an
EIS is perceived as
legitimate by the

be optimised through
communication to
decision makers?

that an EIA is
perceived as
legitimate by the

public?

What are the key

factors that affect

the perceived accountability be

legitimacy of an ensured in the EIA

EIS? process and
communicated in a
way to enhance
public confidence?

public?
How can
transparency and

(the gist), and a likely combination of the two which meets legal ex-
pectations whilst communicating meaning. We would caution that
Table 1 represents a snapshot in time, and will change as new under-
standing comes to light.

Reference to Fig. 1 makes it abundantly clear that a single document
has a function in law in providing a record of the evidence gathered and
made available to decision makers. Efforts to move fully away from this
approach could be difficult to justify given the way court systems
currently function. On the other hand, our research has confirmed the
severe limitations of the ability of an EIS (or even a synthesis of this) to
transmit an understanding of the predicted consequences of a proposed
development (the ‘gist’ of the analysis). A pragmatic way to improve
communication is likely, therefore, to involve supplementing an EIS (or
its synthesis) with additional communication approaches

3.2. Some other fields that may help to improve communication in EIA

Our desire in this research is to identify how best to communicate the
findings of an EIA to stakeholders and decision makers. This stops short
of identifying solutions to any problems we have identified with the
current approaches to communication through the format of written
documents. However, here we identify some examples of research from
other fields that researchers can draw on when addressing the research
agenda set out in the conclusions. We acknowledge that there will be
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many other fields that can also offer valuable learning.

Perdicotlis and Glasson (2012) make an attempt to analyse the
ability of EISs to communicate, focussing on the extent to which they
communicate causality, to convey the causes that lead to the potential
effects. One of the methods they pursue is semantics analysis, whereby
specific words that conveyed meaning were identified in EISs; thus
Perdicotlis and Glasson (2012) demonstrate a different way of consid-
ering the extent to which meaning is conveyed in written documents.

Smagorinsky (2001, p.135) wrote: “When considering the meaning that
any individual attributes to a text, it is important to note that the text is not
interpreted alone, but in terms of the context in which it appears”. The
argument here is that the meaning taken from text is not simply the
embedded meaning that an objective consultant endeavours to impart,
but is instead a meaning developed in the mind of the reader that is
contingent on prior narratives from personal experience (Smagorinsky,
2001). That is, the text serves as a sign from which further sense is
drawn. The word ‘semiotics’ refers to the study of signs (Scholes, 1982),
or meaning-making and meaningful communication and therefore is
potentially an appropriate focus of future research for evaluating the
extent to which meaning is imparted by different communication ap-
proaches within an EIS.

The role of tools such as Artificial Intelligence (AI) for improving EIA
are also being investigated (see, for example, Bice and Fischer, 2020;
Bond and Dusik, 2020; Curmally et al., 2022; Sandfort et al., 2023).
There are opportunities to explore, specifically, how AI might improve
communication associated with each of the research agenda questions
highlighted here (noting that potentially AI might be also used by
decision-makers to interpret an EIS when determining approval condi-
tions; i.e., thereby reducing or even removing human-to-human
communication in EIA).

The literature on communication lacks a focus on research that deals
with the psychology of the recipient of information. Retief et al. (2023)
highlighted the importance of psychology underpinning the significance
judgements that are made in EIA (and provide the key evidence to be
communicated to decision makers). Further, Moreira et al. (2022) stress
the importance of social psychology in understanding, amongst other
issues, the risk perceptions of stakeholders associated with projects
subject to EIA. They draw on Slovic et al. (2004) in distinguishing be-
tween the human brain’s systematic (high effort, conscious, analytical
processing) versus heuristic (intuitive, automatic, non-conscious) dual
processing. In relation to the EIS, the argument is that the information is
targeted at systematic processing, whereas a communication approach
targeting heuristic processing may transfer meaning much more readily.

4. Conclusions

In this research we set out to identify how best to communicate the
findings of an EIA to stakeholders and decision makers. This work was
undertaken given concerns about how well an EIS (or its synthesis) can
communicate the findings of an EIA to stakeholders and decision
makers. This step is clearly critical for EIA to embed scientific evidence
into decision making. In the absence of any clear explanation or un-
derstanding of what communication should entail, this research has
developed from the literature a clearer understanding of the contingent
conditions associated with effective communication from an EIS,
alongside an understanding that the focus on an EIS as the communi-
cation device in legal processes is potentially flawed. In doing so, themes
have been extracted from a variety of literature, albeit other researchers
are urged to further develop the understanding of contingent conditions,
using different search strategies, different coding approaches, and
benefiting from emerging research not available at the time of writing.

Identifying the contingent conditions associated with the commu-
nication of the findings of an EIS to stakeholders and decision makers is
an important benchmark, and our literature review points to the trans-
mission of meaning as being the critical element. But understanding the
importance of communicating meaning does little to improve practice
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on its own. In this paper we have identified some other fields of study
(and emerging technologies, i.e., AI) which have the potential to provide
solutions to known problems, and to increase the communication per-
formance of EIAs where proponent EISs are submitted directly to deci-
sion makers. Fields such as semiotics may be able to help to provide
more meaningful measures of the extent to which meaning is transferred
to end users, and is perhaps better placed to act as an evaluation
framework for additional communication approaches. The field of social
psychology may help to point the way to better communication ap-
proaches that avoid failures in community relations associated with EIAs
(as highlighted by Moreira et al., 2022).

We end by posing some research questions that might prompt future
research in this field which have been extracted from the middle column
of Table 1. While these remain very broad in nature, we believe they are
nevertheless critical to overcoming the communication deficit currently
evident in EIA practice.

How can the variety of discourses about the environmental conse-
quences of a development most efficiently be communicated to de-
cision makers?

How can the gist of the EIA findings be communicated as well as the

verbatim facts?

e How can the level of legitimacy of the EIA be communicated to the

decision makers?

Can the field of social psychology help us to understand how best to

improve communication of the findings of an EIA to decision makers

and other stakeholders.

e What communication approaches can provide credible alternative
causal mechanisms for communicating EIA findings to decision
makers and other stakeholders?

e How can decision makers be made to engage with these other

communication approaches?

This research agenda is contingent on the validity of the thematic
analysis presented to identify contingent conditions, and therefore we
invite other perspectives, both to criticise and to supplement it. In
addition, we encourage researchers to begin the task of responding to
our call for future research with a view to improving communication in
EIA.
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