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ABSTRACT

The issues of both soil health and climate change can be characterised as a so called ‘wicked problem’. We adopt this shared char-

acteristic as a rationale for applying lessons from climate change communications to suggest an appropriate ‘language of soil’
that should be deployed to effectively communicate the pertinent issue(s) of soil health. Using six recognised examples of climate
change communication pitfalls, we illustrate why inciting a sense of dread around soil and why setting ‘soil health’ deadlines are

not helpful strategies to promote positive action on soils. We also discuss the value-action gap and the way in which it applies to

soil communication and why it is important to avoid the ‘trap’ of the knowledge deficit model. Finally, we stress the importance

of communicating actions rather than knowledge as well as the importance of ‘credible’ soil health communicators.

1 | Introduction

Language is like soil. However rich, it is subject to
erosion, and its fertility is constantly threatened by
uses that exhaust its vitality. It needs constant re-
invigoration if it is not to become arid and sterile.
Elizabeth Drew, author, critic (1887-1965)

Soil is a multifunctional fundamental building block of life
(Creamer et al. 2022) that due to its slow formation is considered
anon-renewable resource. Nevertheless, anthropogenic mediated
activities such as intensive use of agricultural soils (Powlson et al.
2011) and increased urbanisation (Privilie et al. 2024) coupled
with a changing climate (IPCC 2023) have resulted in degraded
soils globally (Winowiecki et al. 2025), biodiversity loss (Guerra

et al. 2021) and reduced soil organic matter (De Rosa et al. 2024).
As a result, several calls to action highlighting the importance
of soil have been made (Banwart 2011; Minasny et al. 2017), al-
though arguably the pace of change to ameliorate negative im-
pacts on soil has been extremely slow. Moreover, it is recognised
that soil has a key role across all planetary boundaries (Kopittke
et al. 2021), the importance of such has engendered calls for soils
or more specifically, soil degradation, to be included within the
planetary boundary framework (Kraamwinkel et al. 2021). Here
we explore whether the language and vocabulary used regarding
soil health, that is, the capacity of soil to function as a vital living
ecosystem that sustains plants, animals and society, should be re-
flected upon to enhance future societal action to protect global
soils and draw from learnings of climate change communication.

Climate change and soil health can be characterised as so called
‘wicked problems,’ that is, problems which cannot be solved but
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Summary

Effective communication is needed to effect positive
societal action for soil protection.

Soil health communication should avoid messages of
hopelessness and not focus on tipping points.

Communicators should be mindful of the value-ac-
tion gap and not invoke the knowledge deficit model.

Soil health communicators should exhibit caution in
their use of language and consider nuance.

can only be continually addressed and re-addressed (Asayama
et al. 2019). The re-visiting of these ‘wicked” problems neces-
sitates a continuous effort to communicate their importance
and the consequences of failing to adequately address them
to diverse audiences. We argue that this shared ‘wicked’ char-
acteristic provides a solid rationale for comparing the ways in
which both climate change and soil health are communicated.
It is widely accepted that soil health is impacted by climate
change; thus, one could argue that the same issue is being com-
municated. However, as there are efforts to communicate the
importance of soil using a soil literacy approach (e.g., Johnson
et al. 2020; Johnson et al. 2023; Lundstrom et al. 2025; Morillas
et al. 2025), there is merit to consider climate change and soil
health communication as distinct.

There is not a universally agreed definition of soil literacy
(Katikas et al. 2024) as it is closely tied to the concept of soil
health which, notwithstanding the EU Mission Soil definition
of soil health (Veerman et al. 2020), has several definitions and

theoretical constructs (Harris et al. 2022). However, soil liter-
acy has been loosely considered as a popular awareness about
the importance of soil, and the acquisition of practical knowl-
edge of how to achieve good soil health (European Commission
Directorate-General for Environment 2021). This ambiguity
over terminology provides opportunity for new definitions to
emerge and for these definitions to be potentially narrow and
ineffective. Based on examples from climate change commu-
nication literature, we focus on six aspects of communication
(Figure 1) that highlight the way in which we can use the cli-
mate change communication experience as a guide to shape a
future soil literacy approach.

We initially focus on the issue of ‘doomism’ or ‘climate despair’
and question whether an in-depth knowledge about the state of
the climate or indeed the state of soil health is desirable, espe-
cially when it could lead to feelings of despair or hopelessness,
which do not lead to desired behavioural change or action.
Thereafter, we consider the issue of communicating ‘tipping
points’ or setting climate or soil health ‘deadlines’ and discuss
their effectiveness as a communication tool and whether they
should be a part of a soil literacy approach. Moreover, we discuss
the value-action gap and reflect on whether using soil literacy
as a tool to change societal values around soil is sufficient and
build on the literature around climate change which suggests
otherwise. We outline the knowledge-deficit model and why it
is likely an ineffective tool in science communication and argue
that the sole aim of increasing knowledge is an insufficient soil
health communication strategy. We also discuss the importance
of communicating the ‘right actions’ as opposed to the ‘right
knowledge’ and finally stress the importance of credible soil
health communicators.

Focusing on increasing both soil literacy
and knowledge of soil competencies

Communicating soil degradation in a
way that elicit feelings of dread and
despair

Communicating soil health as
something that must be addressed and
re-addressed

Setting soil health ‘deadlines’ or ‘tipping
points’

communication
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FIGURE1 | An outline of the six aspects of soil communication with examples of best practice (in blue) and poor practice (in yellow).
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1.1 | Dreading the State of the Soil

One of the issues that climate change communicators have had to
contend with is that, sometimes, acquiring knowledge of climate
change does not deliver the desired outcome of inspiring positive
action (e.g., Naustdalslid 2011; O'Brien 2013; Hengst-Ehrhart 2019;
Colombo et al. 2023). Rather, it can inspire feelings of despair or to
feelings of existential dread (Wray 2023). There are those, referred
to as ‘doomists’ (Johnstone and Stickles 2024), who believe that the
planet is condemned and there is nothing that can be done to mit-
igate climate change or lessen the consequences of global warm-
ing (McManus 2023). This is also closely related to the feeling of
‘climate hopelessness’ that considers climate change as an insur-
mountable problem with futile response options (Frumkin 2022).
It is therefore incumbent upon the global soil community to reflect
upon whether positive messages are being communicated to incite
action to protect soils and mitigate the impacts of anthropogenic
activities. There is also a tendency to communicate the issues of
climate change, and more recently soil health, in a way that ac-
curately depicts the importance and urgency by adding a nega-
tive emotion to the messaging, such as ‘we should all be worried’
(Bloodhart et al. 2019). However, communicating with negative
emotions does not hinder a change in behaviour, but it does not
promote it either (Bloodhart et al. 2019). Such a communication
strategy may be effective with certain groups, that is, groups that
already feel negatively about climate change or soil health, which
matches their emotions. However, those who already have a per-
ception of climate change or poor soil health as something negative
are also most likely not the target groups for those communication
efforts.

There are those who neither perceive climate change nor soil
health as ‘issues’ nor have associated negative feelings. Such a
demographic mostly prefers messages without an emotional un-
dertone (Bloodhart et al. 2019) that focus on being ‘factual” as
opposed to ‘negative’. Thus, when communicating soil health,
the deliberate intention or inadvertent nuance of inciting nega-
tive emotions should be avoided, even though it may be appro-
priate given the state of soils.

Thus, both the negative feelings of dread and of impending
doom are not conducive to effecting positive action. Although,
some (e.g., Nguyen 2025) argue that whilst the feeling of despair
is not conducive to action, it is an appropriate reaction to learn-
ing about climate change (or soil health) and is proportional
to the lack of agency that individuals have to fight either the
structural issue of the climate crisis or global soil degradation.
However, there is considerable agreement that inciting feelings
of dread should be avoided where possible (e.g., Weintrobe 2012;
Hathaway 2017; Sandberg 2024). A strategy to mitigate feelings
of despair is to focus on communicating either solutions or di-
rect actions (Baudon and Jachens 2021; Nutkiewicz et al. 2023).
Applying these learnings to how soil health is communicated
is therefore key when engaging in mapping the state of soil
and then communicating these findings with the hope of in-
citing soil protection among stakeholders including the public.
Moreover, such nuanced and careful communication should be
done in tandem with the provision of specific actions to improve
soil health (Raupp et al. 2024; Burdun et al. 2025), avoiding the
trap of dread induced action paralysis.

The ABC of Soil Literacy (Johnson et al. 2020) notes that the
awareness of the multifunctionality of soil and raising aware-
ness that it is a non-renewable resource can lead to environmen-
tally conscious behaviours that, for example, improve soil health
or prevent soil erosion. However, the extent to which knowledge
gained of how soils function can effect change is questionable,
as there is little or no support from climate change commu-
nication that suggests knowledge acquisition and increasing
awareness results in positive action (e.g., Naustdalslid 2011;
Hengst-Ehrhart 2019; Colombo et al. 2023). It is therefore rea-
sonable to assume that increasing awareness of, for example,
soil erosion, soil degradation and soil contamination has poten-
tial to incite similar feelings of helplessness with concomitant
inaction. Johnson et al. (2020) further suggests that the greatest
gap in soil literacy is the connection to the knowledge of dif-
ferent soil competencies. However, this could be overcome by
soil competencies being taught in both secondary and tertiary
education using well-established knowledge transfer infrastruc-
tures (Johnson et al. 2020). Yet, in an UK context, the most recent
review of skills needed in the environment sector (NERC 2012)
highlighted skills associated with communicating uncertainty
and soil science as lacking, the latter exacerbated by so few
University degrees offering teaching in soils. More widely, there
is a conscious effort to enhance soil literacy and soil education
through actions supported by, for example, the EU Mission Soil,
the European Soil Data Centre, UN-FAO and the International
Union of Soil Sciences.

1.2 | Dangerous Deadlines

One of the adopted strategies to communicate the urgency for
the need to tackle climate change has been to stress the nearing
time scales, that is, ‘climate deadlines’ or climate tipping points,
in other words specific points in the future that signify a devel-
opment or a stage in climate breakdown. However, the extent
to which this has been an effective communication strategy has
been questioned (Asayama 2021).

Asayama et al. (2019) highlights the focus on the common
(mis-)interpretation of the 2018 IPCC Special Report that an
increase in global warming of 1.5°C resulted in ‘only 12years
left’ to stop climate change. Those authors asserted that this
(mis-)interpretation was firstly not accurate, and secondly not
helpful. Furthermore, Asayama et al. (2019) argue that this was
not a good climate change communication strategy though the
intention may have been to stress the urgency of the situation
to mobilise action. Thus, deploying a similar strategy in soil
health communication would arguably be equally as unhelp-
ful. Whilst there has not been significant effort to try to quan-
tify the ‘deadline for saving soil’ there have been some reports,
that for example have tried to calculate and communicate how
many ‘harvests are left’ (Ritchie 2021), as well as reports which
try to establish soil ‘tipping points’ (Nikolaidis 2011; Crawford
et al. 2024).

Asayama et al. (2019) suggest the setting of such deadlines does
not lead to the desired outcome of an increased urgency result-
ing in positive action. This is for several reasons. In our daily
lives, we often seek extensions to deadlines, therefore setting a
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climate or soil health deadline might seem as something that is
negotiable. Sometimes, negative emission technologies are dis-
cussed as technologies which could buy more time or even ‘re-
verse the clock.” It is hard to think of an equivalent, which could
‘reverse time’ when it comes to soil health, erosion or degrada-
tion. Kopp et al. (2025) suggest that focusing on ‘tipping points’
is ineffective, in that they distract from urgent climate actions
as opposed to incite it. Broadly, recent literature (e.g., McHugh
et al. 2021; Patterson et al. 2021; Kopp et al. 2025) when con-
sidering the language of the climate ‘emergency’ call for more
nuance as to how and in which context language should be used.
We believe that such findings are of equal importance regarding
the language of soil.

Finally, inappropriate deadline setting could result in wide-
spread cynicism and undermine the scientific community
(Asayama et al. 2019), as setting such deadlines creates an illu-
sion of a ‘cliff-edge’. Therefore, trying to establish or set any kind
of soil health ‘deadline’ is not a productive communication strat-
egy, as protecting or maintaining soil is not as simplistic as ‘just’
meeting a deadline. Soil literacy, we therefore suggest should
not include the communication of soil ‘tipping points’ or suggest
that there is a deadline by which soil health should be achieved.

1.3 | The Value-Action Gap

‘Thus, it is not a shortage of rational argument derived from the
annals of philosophical ethics that is the root of insufficient action
regarding the need to immediately begin the process of minimizing
anthropogenically caused climate change. The sources of inade-
quate action must be sought elsewhere’ (Kretz 2013).

Katikas et al. (2024) note that connecting soil literacy to socie-
tal values, interest and concerns is key and should be pursued
as part of efforts to increase soil literacy. Societal interests that
drive change can be several. In the first instance, they can be
economic, in that poor global soil health often coupled with a
changing climate can affect food supply and prices. Moreover,
soil is an irreplaceable part of our many valued green spaces,
which benefits society both economically as well as holistically
and through other intangible co-benefits such as improved
mental and physical health and overall wellbeing (Callaghan
et al. 2021).

Whilst focusing on changing societal values around soil may
be a sufficiently robust strategy to elicit behaviour conducive to
maintaining good soil health, climate change communication
literature often focuses on the so called ‘value-action’ gap that
typically results in inaction or less than favourable outcomes.
One of the challenges of effectively communicating climate
change with the aim to incite action, is to find a way to overcome
this ‘value-action’ gap (Kollmuss and Agyeman 2002), which
is also referred to as the ‘attitude-behaviour’ gap or ‘intention-
behaviour’ gap (Sheeran 2002). This is the recognised gap or dis-
crepancy between societal values and actions, in other words,
even those who care about the environment and have expressed
concern about climate change do not take action to protect the
environment or mitigate climate change. This is because an
individual's environmental knowledge is also influenced by
different factors, including cognitive, affective, and cultural

factors which in turn feed into how they make sense of climate
information and how motivated they are to act based on this
information.

This gap between caring, knowing and acting, is not unique
to climate change, thus, it is reasonable to assume that similar
challenges will occur when trying to incite positive action on
soil by increasing soil literacy. The basic purpose of communi-
cation effort is to achieve some type and level of social engage-
ment and action. However, Whitmarsh (2008) and Whitmarsh
et al. (2021) both highlighted the gap between public commu-
nication and the lack of observable behavioural change, and
Steg (2023) demonstrated that interventional campaigns on cli-
mate change targeted to the public only produced at best, mod-
est behavioural change.

Although there is a need to further educate and therefore in
general increase scientific (or soil) literacy, it is too simplis-
tic to argue that it is solely a lack of education, or insufficient
information or understanding (Moser and Dilling 2011) of cli-
mate change or soil health that is a barrier to positive action.
It is also too simplistic to assume that if these gaps were filled
and higher education levels attained, that this will lead to an
automatic change in behaviour with a concomitant increase in
soil health. Previous communication campaigns assumed that
simply informing and educating people about climate change
would suffice to change beliefs and attitudes, which in turn
would mobilise audiences for action. However, the apparent dis-
connect between societal concerns and attitudes about climate
change (e.g., Bouman et al. 2021; Whitmarsh et al. 2021; Franco
and Ghisetti 2022) and the extent of their climate-mitigating be-
haviour, the so-called ‘attitude behaviour gap’, contradicts this
assumption.

1.4 | Soil Literacy and the Trap of the Knowledge
Deficit

Katikas et al. (2024) established that the lack of a consistent un-
derstanding of soil leads to difficulties in defining soil health
and ultimately what it means to be soil literate, and by exten-
sion, what it is to either be soil illiterate or be lacking in suf-
ficient soil knowledge. This knowledge deficit approach (Simis
et al. 2016) has been used frequently in climate change com-
munication. Such an approach assumes that the gap associated
with a concern for a particular (environmental) issue, such as
soil health, between scientists and ‘the public’ stems from a defi-
citin knowledge. Moreover, the assumption extends to the belief
that this gap can be simply bridged by knowledge transfer, and
this new knowledge acquisition will ultimately lead to a con-
vergence of minds resulting in behavioural change (Abunyewah
et al. 2020). This linear model of knowledge transference lead-
ing to agreement and concomitant action (Grant 2023) has
been criticised for its simplistic understanding of the relation-
ship between scientists and the public (Simis et al. 2016), be-
cause it views the ‘public’ as a ‘monolith’ which lacks sufficient
knowledge. Applying such a model much criticised in the cli-
mate change communication literature (McDivitt 2016) to soil
is therefore problematic and should be avoided. However, it is
not clear what knowledge should be transferred, because of a
lack of a common vocabulary, and use of obtuse language as a
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direct consequence of the varying definitions associated with
soil such as soil health (Katikas et al. 2024). Moreover, differ-
ent audiences have different perceptions and understandings of
soils based on their existing connectedness. The way in which
soils have come to be known, represented, and understood to a
broad range of audiences is diverse thus, any ‘deficit’ is nuanced.
Also, Pearce et al. (2015) suggest that the future challenge for
communicating environmental issues is to effectively commu-
nicate both uncertainty and the severity of the issues at hand
during times of relative stability.

Thus, if the scientific message is communicated in a simple
enough language, it is assumed that the knowledge deficit gap
can be bridged. However, in some respects, soil science has a
lesser tendency to establish such a clear dichotomy between sci-
entists and the ‘public,” as there is extensive literature acknowl-
edging the expert soil knowledge of certain audiences such as
farmers who are seen as a distinct group from both scientists
and the public (Kuria et al. 2019; Bagnall et al. 2020; Irvine
et al. 2023).

1.5 | A Little Less Conversation, a Little More
Action, Please

Ultimately, we challenge the assumption that we must first com-
municate the issue of soil health and establish a good baseline
of understanding, before we can expect individuals to take pos-
itive soil action (De Meyer et al. 2020). Instead, we propose a
focus on changing beliefs through action. Adopting the concept
of fostering ‘climate agency’ (Verlie 2018; Toivonen 2022; Cunha
et al. 2025) and translating to soil scenarios would support in-
dividuals in their personal understanding and belief regarding
soils, enabling and empowering individuals to take positive ac-
tion and in doing so develop ‘soil agency’. This is supported by
De Meyer et al. (2020) who noted that once involved in positive
action, the values and beliefs of individuals change through self-
persuasion. Also, those individuals who had persuaded them-
selves to take part in positive action are those most motivated to
engage with environmental information (De Meyer et al. 2020).
We can therefore assume that people who have engaged in pos-
itive action regarding soil health will also be more susceptible
to accepting soil health information. However, it is unsafe to
assume that increasing awareness, raising concerns, or even in-
citing fear of soil inaction are the necessary societal triggers for
widespread action on soils. Thus, to increase soil literacy, wher-
ever possible it is important to provide opportunities for positive
soil health action. Such opportunity to take positive action could
subsequently trigger the self-persuasive process of caring about
soil, leading to acceptance of soils being societally important
which in turn, results in increased soil literacy.

1.6 | Credible Messengers—Do as I Say Not as I Do

When communicating the issue of soil health, attention should
be made to who the key communicators are and whether they
display behaviours consistent with the messaging that they are
communicating. Sparkman and Attari (2020) reported that in
a climate change communication context, communicators are
often judged if there is an inconsistency found between their

climate change mitigation advocacy and their own behaviour
and lifestyle. Thus, to be seen as a credible and trusted com-
municator on soils, advocates should display behaviours in their
day-to-day lives consistent with their messaging (Sparkman and
Attari 2020). However, there is reluctance to have overt and de-
monstrable climate positive behaviour among public servants
and politicians for fear of negative reactions from the media,
political rivals and certain public demographics (Westlake
et al. 2024). Moreover, Goodwin and Dahlstrom (2014) suggest
that only through making themselves ‘vulnerable’ by engaging
and re-engaging with doubtful audiences do climate scientists
gain trust. Here, we argue this also applies to soil scientists
who must extend trust to all audiences to earn it, which in turn
ultimately generates credibility and trusted voices on soils.
Thus, only a trustworthy and credible messenger can convince
doubtful members of society to take appropriate positive action
on soils.

Furthermore, the tension between advocacy and objectiveness
is a recognised barrier in early career researchers who wish to
participate in scientific communication (van Eck 2023). This
presents learned societies, (e.g., national soil societies) with an
opportunity to support and empower the next generation of soil
scientists by providing targeted communication training to de-
liver positive messages that seek to incite positive action for the
protection and maintenance of soils in addition to the current,
but nevertheless essential, more traditional training such as
skills in soil classification.

2 | Conclusion

Here we consider the benefit of comparing how the complex and
inter-related issues of soil health and climate change are com-
municated and identify where application of learnings from
the latter to the former is important to maximise societal action
on soils.

We conclude that communicating soil health or increasing soil
literacy should go beyond efforts to simply increase knowledge
but should rather aim to grow soil connectedness and aim to
change societal values around soil. However, even a change in
values around soil might not lead to a change in behaviour.
The goal of soil health communication efforts should therefore
be to incite positive behaviour that helps ensure the health of
soil for future generations, which is a more complex endeavour
than ‘just’ increasing literacy, or indeed changing values. It is
therefore an imperative to focus on who specifically the target
audience is and who is communicating to them. We therefore
urge individuals who are active in any aspect of soil communi-
cation to exhibit caution in their use of language and be fully
cognisant of the intended action that their message seeks to
convey.

Moreover, the definition of soil literacy must extend beyond
knowledge acquisition; it should consider the value-action gap
as well as being mindful that an in-depth literacy of a ‘wicked’
problem such as soil health needs to be communicated along-
side solutions as not to incite feelings of despair with consequent
inaction. Moreover, we also contend that a definition of soil lit-
eracy should encompass varying forms of knowledge and that
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there may not be a single effective way to communicate soil
health, and that one state of soil knowledge or soil literacy may
not effectively be achieved. Furthermore, soil health communi-
cators should not assume an implicit knowledge deficit across
a range of audiences and be cognisant that based on climate
change communication, establishing or promulgating perceived
unattainable deadlines set by others results in societal inaction.
This is pertinent given recent calls for soil protection to be sub-
ject to legal frameworks (Alblas et al. 2025).

We also argue for a more specific communication focus on soil
health action and behaviours as opposed to current models of
only seeking enhanced knowledge acquisition and suggest that
focusing on action first can lead to an increase in soil literacy
with subsequent knowledge gain.
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