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Online climate service dashboards provide information about future climate in specific locations and guide agricultural adaptation by
farmers. Adoption of climate services in agriculture is a key objective of technology developers. Yet, adoption of new technology and
new decision-making processes are rarely straight-forward and depend on users’ trust in a tool or provider. Drawing from interviews
with 27 farmers and 16 agricultural advisors, we explore the relationship between trust in climate projections and perceptions of
future use of a national Australian climate service dashboard called My Climate View. We find that: (1) Trust mediates use of climate
services, but does not guarantee future use. (2) Trust can be dynamic and changeable, and hence agricultural advisors may be
important agents for adoption among farmers. (3) Supporting farmers’ engagement with climate services means recognising and
catering for their heterogenous circumstances and differing levels of trust in future climate information. The field of Human-Computer
Interaction (HCI) has extensive expertise with trust and engagement with technology, but has not (to date) engaged closely with
climate services. We close by outlining further ways in which HCI might engage in climate service design and development.
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1. INTRODUCTION

Climate services are technical systems that provide weather and climate-related information to inform decision
making [83]. In agriculture, climate services encompass numerous applications, from weather information and crop
advice delivered via SMS [87] to a growing range of comprehensive web-based dashboards providing location-specific
seasonal forecasts and future climate information [15, 59, 86]. Climate services are shown to be capable of informing
climate change adaptation decisions in agriculture [49], such as varietal selection, adoption of zero-till agriculture or
water efficient irrigation technology [87]. In this respect as technical agents for behaviour change, climate services
have much in common with cornerstones of HCI research such as eco-feedback dashboards [6, 24, 39], personal health
informatics [58, 68], air quality feedback [41, 42, 71], and the behaviour change pursuits of “Sustainable HCI” [9, 17]. Yet
to date, climate services have not been a focus for HCI researchers. A recent paper [70] articulates this knowledge gap
in detail, outlining areas which HCI might contribute to climate services development, including (among others): (1)
understanding users’ needs and context, (2) contributing expertise in data visualisation, and (3) in the technical

development of decision support tools [70].

In this paper, we present further areas in which HCI might contribute to climate services development. Namely,
leveraging HCI expertise in users’ trust of digital systems to better understand the conduits and barriers to use and
adoption of climate services among agricultural stakeholders. Trust is an important pre-requisite to technology
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adoption [5] and human-centred approaches that involve designing for transparency and trust are becoming
widespread, in Al-enabled systems [12], more usable and trustworthy mechanisms for gaining informed consent [50,
57], trust in intermediaries who provide or recommend technologies [47] and trust in relation to perceived accuracy of
data [88]. These last two capabilities are of particular importance to climate service development, where climate change
in Australia remains politicised [21]; deliberate attempts to discredit future climate projections abound [38], and some
Australians still harbour doubts about the existence of climate change [36]. Additionally, less is known about users’
interactions with multi-decadal climate services (i.e. projections out to 2050-2070), compared to shorter-scale climate
services such as seasonal and within-season climate information [53, 82]. User-tailorable multi-decadal climate
projections represent a different means of interacting with future climate projections relative to the previous norm of
climate information presented in static formats such as papers or reports [63]. This paper explores the relationship
between trust and expected future use of multi-decadal (i.e. projections out to 2070) online climate services for
agriculture. Drawing from 43 in-depth interviews with farmers and agricultural advisors, we unpack the complex
relationship between trust and intended future use of My Climate View!: an online dashboard which allows users to
explore commodity-specific future climate parameters for their location. We find that trust in climate projections is
related to -but not a guarantee of- future use of the dashboard. Advisors reported a generally higher level of trust in
the information compared to farmers, are already recognised as “brokers” of knowledge, [43] and like others [31, 47],
our findings suggest advisors represent an important pathway to greater trust and adoption of climate services among
farmers. We close with implications for how HCI might assist in climate services design and development including

building trust and legitimacy in future climate information for agriculture.

2. BACKGROUND

2.1 Agriculture in HCI

Agricultural adaptation to climate change is central to global food security. It is a focus for governments world-wide
and a key priority for the United Nations [81]. Yet relative to other critical application areas such as healthcare [7],
exercise [74], sustainability [9] and social justice [16, 20], agriculture and agricultural adaptation is identified as an area
deserving of greater engagement from HCI expertise [70]. Existing HCI engagements in agriculture include technology
for development (e.g. ICT4D) [35, 85], robotics and autonomous systems in agriculture [44, 69], discovery and design
work with farmers to help them consider options in new environmental markets [78, 79], food systems research
including smart farming [18], human-food interaction [2, 62], urban agriculture (e.g. permaculture, city farms [51]) and
“rural HCI” [32] which seeks to “..productively advance understanding of what rurality is, and how it matters for
sociotechnical systems” [32:1]. Climate services on the other hand are highlighted as a knowledge gap for HCI research,
where Rigby & Priest [70], through a systematic literature review, found only two papers from HCI venues engaged
with climate services. A rationale for greater cross-over exists in climate services literature, which outlines a gap
between “useful” versus “usable” climate services [66] and a prevalent tendency for climate services design to be
focused on optimising data provision rather than engaging deeply with user’ information needs and use contexts [23].

2.2 Climate services ‘unpersuaded’

Climate services share similarities with other dashboards for behaviour change such as eco-feedback (e.g. digital
feedback on energy use) [6, 39, 52], water use [25, 46], and rubbish and recycling monitoring and feedback [10, 61],
which are staples of HCI research. A trend in both these fields has been the progressive realisation of the limits of
persuasive design as an agent for behaviour change in complex settings. Brynjarsdottir et al. argues the “...framing of
sustainability as the optimization of simple metrics places technologies incorrectly as objective arbiters...” over often
much more complex issues [11]. This research helped refocus energy use feedback design beyond its previously
(almost) ubiquitous goal of motivating energy saving behaviour change toward understanding how it might better
support individual reflection [77] and better engage children and increase families’ energy literacy [1]. Relatedly, social
science research in agriculture has witnessed a trend away from a linear view of “technology transfer” where
agricultural technology is “transferred” from “experts” to farmers, toward designing technology which better supports
decisions rather than attempting to influence decisions [45]. In other words: “Making farming more sustainable by

1 www.myclimateview.com.au
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helping farmers to decide rather than telling them what to do” [45:1]. User-centred approaches to design in agriculture
are becoming more mainstream, where clear failures to take into account farmers’ experiential, tacit knowledge and
context in design “..contributes to farmers’ loss of trust in scientific and government institutions and difficulties [...] in
achieving engagement or adoption” [34:194]. Several recent examples of climate services development follow user-
centred approaches to design to better understand user needs and support decision making, in a way that does not
involve suggesting courses of action based on the information [15, 66, 80].

23 Adoption

Adoption represents a central end-goal of agricultural technology and technology design more generally [3, 60].
Originally understood as a linear process of development and diffusion [73], adoption of agricultural technology is
increasingly recognised as a more complex and non-linear process in which users may trial, adopt, disengage, readopt
[60], domesticate, modify, or hack technologies to suit their own situations [27]. User-centred design is an integral and
important pathway to adoption, where users are more likely to adopt and continue to use technology which matches
their needs and abilities [66]. Lindlay et al. [48] map out this parallel evolution of thought around adoption in HCI and
social science literature, where initial understandings of adoption as determined by intrinsic motivations (e.g.
Technology Acceptance Model), shifted toward understanding use of technology as situated in multiple contexts, and
socially constructed (e.g. Situated Action, Social Construction of Technology).

In agriculture specifically, intermediaries such as farm advisors, agronomists and extension officers play a central
role in adoption and farmers are more likely to adopt a technology or agricultural practice if it is recommended by their
advisor [19]. Advisors act as “brokers” of knowledge and innovation and represent a key source of influence in decision
making and an important pathway to adoption of practices and technology [43]. Advisors work alongside farmers and
are a trusted source of advice on both shorter-term tactical decisions (e.g. what to plant, when to irrigate) and longer-
term investment decisions (e.g. investments in drainage, technology and machinery) [67]. Because of their existing
advice role and often close and trusted relationships with farmers, advisors are identified as important “climate
information intermediaries” [31:84], who are excellently placed to help contextualise future climate information with
farmers and help inform adaptation decisions and responses to future climate [31]. Compared to farmers, advisors are
more likely to be aware of available climate-related decision support technology, and are more likely to use and
recommend them [49].

2.4 Trust as a pre-requisite to use of technical systems

The identification of advisors as “climate information intermediaries” relates to the high level of trust between
farmers and advisors [31]. Yet for this role to be effective, both parties must trust the data in the first place. Trust and
use of technology are fundamentally related. In relation to agricultural technology and data, farmers’ willingness to
share data is substantially affected by perceptions of who will benefit from access to the data and famers may be
unwilling to share data when benefits are perceived as favouring big business or technology companies rather than the
farmers themselves [64]. These findings mirror those from HCI, where users are less likely to share energy use data
[14], health data [7, 29] and other personal informatics [55] when they do not trust the processes or implications of
sharing data. In relation to new and unfamiliar technology, Faas et al. [22] discusses the importance of “calibrating
trust”, i.e. closing the gap between users’ trust in a technology and the system’s actual capabilities. This is particularly
important with respect to new and emergent technologies, where trust in a new technology is most likely to be built
on a limited understandings of its functions or capabilities [22].

Use of -and trust in- technology is also strongly mediated by the perceived accuracy of information [64, 89]. The
perceived accuracy of weather forecasts is an important determinant of their future use by farmers [76]. Farmers were
found to regularly trial new weather apps and continue to use (or not use) them depending on their experience of the
observed weather playing out as the forecast had predicted [76]. Yet trust in long-term climate projections is more
complex. Firstly, because this rapid validation of “accuracy” is not possible for projections 30-50 years in the future,
and secondly due to the politicised nature of climate change and climate projections [72], and the many successful
attempts to discredit future climate projections [38]. Accordingly, productive discussions regarding future climate

projections, and adaptation decisions are found to be most effective when framed in terms of future resilience and



profitability and not framed as responses to climate change [28]. Given trust is identified as a factor affecting use of
technology, the aim of this paper is to map the relationship between trust and expected future use of My Climate View.
Using semi-structured qualitative interviews allows us to unpack these relationships in some detail and use these
findings to inform the design of My Climate View and future climate services.

3. MY CLIMATE VIEW

My Climate View is a publicly available web-based tool providing “...Australian farmers with tailored insights into
their changing climate”? out to 2070. It is developed and delivered by CSIRO and the Bureau of Meteorology, funded by
the Australian Government’s Future Drought Fund [13]. On the website’s landing page (Figure 1) users select their
location, their agricultural commodity (or alternatively “general climate factors”) and receive future climate
information that is tailored to their location and commodity. Its target user group is agricultural stakeholders including
farmers and farm advisors, but it is also intended to support a wider range of users. The tool supports 22 commodities
as of July 2024, with further commodities progressively added [13]. Following a substantive period of prototyping and
user testing, it is currently live, in a phase of ongoing product improvement, where user feedback continues to be
elicited and acted upon. Users can submit their own feedback on the website via the “Give Feedback” button (top right
of Figure 1).

O My Climate View

Your location. Your commodity. Your climate.

Providing Australian farmers with tailored insights into_theif changingiclimate.

Get tailored climate information

Figure 1: My Climate View landing page

Because of its ongoing development at the time of writing, the version of My Climate View that was shown to users
as part of this study (January-November 2023) is now superseded by the current product, found online at
http://myclimateview.com.au. The version discussed with users was called “Climate Services for Agriculture”
(screenshots Appendix A). The interaction flow is the same between versions, where users first select their location
and commodity and the same information is communicated, but the presentation of the climate information was
relatively more complex in the initial version (Appendix A). This earlier version also featured a limited seasonal
outlook, however, our focus in this paper is on attitudes towards and use of the future climate projections specifically.
In both versions, the source of the climate information is the same, where past temperature and rainfall data are
sourced from the Bureau of Meteorology and future projections are sourced from the Climate Change in Australia
Application-Ready Data3.

2 http://myclimateview.com.au

3 https://www.climatechangeinaustralia.gov.au/en/obtain-data/application-ready-data/eight-climate-models-data/
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4. METHOD

In-depth semi-structured interviews were undertaken with 27 farmers and 16 advisors between January-November
2023 with the aim of gathering insights into expected uses, possible use contexts, usability, and pain points or
misunderstandings in the use of My Climate View. The semi-structured interview format and general questions allowed
exploration of values and expected future use and although not a central line of questioning, trust was an emergent
theme relating to both weather forecasting and in relation to the My Climate View projections. The interviews represent
a qualitative exploration of use cases for My Climate View and are not intended to be representative of Australia’s entire
farming population.

4.1. Sampling

A wide sample of farm types across a wide geographic area was sought. No quotas for farm type were imposed, nor
were there any restrictions on recruitment other than excluding those for whom farming was not a primary income
(e.g. hobby farmers, community gardeners). Sampling for farmers and advisors involved approaching those with
publicly available contact information online, snowball sampling, contacts made through agricultural field days and
workshops and limited researcher contacts. Sampling was additionally assisted by Farmlink (an agricultural research
and extension agency). The research was approved by and conducted in accordance with CSIRO’s Social and
Interdisciplinary Science Human Research Ethics Committee (approval number: 001/21).

4.2. Participants

The 27 farmer participants comprised 24 owner-operators of family-owned farms and three area managers or
scientists from corporate farms with operations spread over a wide area or interstate. Farms were located throughout
Queensland, Northern New South Wales and the “Top End” of the Northern Territory, covering a variety of climatic
zones from the Tropical Savannah climate of the Top End, the high rainfall Queensland wet tropics to the more
temperate wine growing regions of Southern Queensland. Growers varied in terms of their primary commodity,
including 6 involved in perennial horticulture (e.g. tree crops), 3 annual horticulture (e.g. vegetables), 5 broadacre or
mixed crop, 4 winegrape, 4 beef, 3 sugarcane, 1 dairy and 1 lucerne (previously horticulture). This North Eastern
Australian sample means certain significant parts of Australia’s agricultural sector is not covered, such as the WA
Wheatbelt or SA wine regions. Advisors comprised representatives of Australia’s Drought Resilience Adoption and
Innovation Hubs* (hereafter: “hubs”), agronomists, and one rural financial counsellor. Advisors were also located
primarily throughout Queensland, with one viticultural advisor located in South Australia (Table 1).

Table 1: Participants and interview codes

Year Participant roles and interview codes Number of
participants
2023 Farmers (F1-F27) 27
Agronomic and industry advisors (A1-A16) 16
Total interviews 43
4.3. Protocol

All farmer interviews were facilitated by the lead author of this paper, while advisor interviews were facilitated by
three different social scientists on the project team. All interviews took place over the phone or online. Ethical consent
documents were shared with those who expressed an interest in participating in the interviews, along with a link to
the My Climate View website and an invitation to schedule a convenient time for the interview. Verbal consent was
additionally gathered at the start of each interview. All participants were requested to explore the website prior to the
interview, where we wanted to gather users’ first impressions of the interface, rather than introducing it via a more
curated demonstration. Interviews involved general questions relating to the nature of their farming operation, their

existing use of weather forecasts and seasonal outlook information before discussing My Climate View. All interviews

4 https://www.agriculture.gov.au/agriculture-land/farm-food-drought/drought/future-drought-fund/research-adoption-
program/adoption-innovation-hubs
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then involved a short demonstration by the researcher to recap the key features (to ensure a baseline of knowledge
and account for different depths of engagement on participants’ own prior visits), followed by asking about
participants’ experiences and thoughts on My Climate View. These included eliciting their attitudes, likes, dislikes,
potential uses and any usability issues, confusions, and pain points in using My Climate View. Interviews lasted between
25 and 90 minutes with the majority between 50-60 minutes. One of the 27 participants had seen a very early prototype
of My Climate View, the remaining 26 had not heard of My Climate View prior.

4.4. Analysis

Interview audio was transcribed and de-identified. Transcripts were analysed using Nvivo qualitative analysis
software. Demographic data and short-answer responses were tabulated separately. Reflexive thematic analysis
following Braun and Clarke (2022) was applied to identify emergent themes. This process involves familiarisation,
coding, collating codes into themes, review and refinement of themes [8]. Because different researchers coded the
advisor interviews relative to farmer interviews, the refinement of themes stage involved comparison of codes between

the farmer interviews versus advisor interviews.

Trust emerged as a key theme within both sets of interviews despite not being a central line of questioning in either.
Many farmers brought up trust voluntarily, where trust emerged in relation to weather forecasts as well as a mediator
of expected future use of My Climate View, the latter which was asked directly: “Do you expect to use My Climate View
in the future?”. Accordingly, a further stage of thematic analysis was conducted focusing on trust, which led to the
creation of the axis used to map participants with relation to trust and future use of My Climate View (Figures 2-3).
This matrix does not attempt to capture the full complexity or completeness of farmers’ perceptions towards
projections of future climate. It does, however, provide a mapping of participants against two factors directly related
to adoption- i.e. trust and use, and the semi-structured methodology allows us to further unpack these relationships
through qualitative findings.

5. FINDINGS

The conversations touched on use and perceptions of farm type and existing use of shorter-term weather forecasts
(farmers only), before focusing on perceptions and attitudes towards My Climate View (farmers and advisors). We
focus on responses toward My Climate View from both farmers and advisors.

5.1. Farmers

Trust and expected use of My Climate View

All farmers were aware of general future climate projections disseminated via media, grower groups or advice
networks, and five had independently looked up climate projections online in the past. However, none of the
participants had experience of climate projections that could be tailored to their commodity, meaning that My Climate
View was our farming participants’ first experience of user-tailorable multi-decadal climate information. Because
farmers were not already users of multi-decadal climate information, we concentrated on participants’ descriptions of
expected future use of My Climate View.

Overall, 16 of the 27 farmers expected to use My Climate View in the future and 20 more or less trusted the
information, compared to only seven who expressed an overt distrust of the information. Participant responses point
to the range and complexity of issues affecting trust and use of multi-decadal projections. Figure 2 below indicatively
maps farmers according to their perceptions of trust and expectations of future use of the My Climate View dashboard.
Both axes represent a continuum, though we found trust fell into one of three broad categories on this continuum: (1)
explicit or implicit trust in the system exemplified by intended future use, (2) general trust despite circumspection
associated with future projections, e.g. taking the projections with “a grain of salt”, (3) distrust of the projections-
covering distrust through to complete disillusionment with meteorological and climatological science to the far left
(Figure 2). Participants’ positions on the axes should be seen as point-in-time and potentially changeable, which we
revisit in the Discussion.
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Figure 2: Farmers plotted according to their trust in My Climate View data (horizontal axis) and expected
future use of My Climate View (vertical axis)

Use, values and trust (Above the line): Overall, My Climate View was well received and generally trusted, where
only seven participants expressed an active distrust in the information provided. Farmers in the top-right quadrant of
Figure 2 trusted the information presented by My Climate View and expected to use it in the future. Participants
described diverse use cases for the information. These included identifying how My Climate View helped them better
conceptualise future risks concerned with water availability (F1, F4, F9, F23, F24), the risk of warmer winter
temperatures affecting fruit flowering and production (F13, F18, F25) and the need to consider adapting varieties or
management practices in the future (F9, F13). Farmers mentioned the value of the information as a basis for their
company’s scenario planning (F23) or supporting documents for grants or loan applications (F24). Given trust was not
a direct interview question, in several responses trust in the projections was implied through participants’ description
of the value of the projections to them and their expectations to operationalise them subsequently for farm planning.

Data “accuracy” or uncertainty was raised by several participants, which emerged as a mediator of trust. F1, F4, F22,
F26 were conscious of the inherent uncertainties in future forecasts and projections (blue panel, Figure 2). These
farmers were wary of taking the climate projections as “gospel”, but still considered them valid points of reference for
future decisions and still intended to use the website in the future.

“I think it’s got merit in it. [...] It’s a prediction, so don’t take it as gospel, but use it as a tool to maybe make some
basic plans”. (F21)



“I won't put all my faith in that forecast. It is the experience with being disappointed, I suppose, which has
changed my outlook on it. [Yet] I like to know the long-term, yeah, [...] because you want the long-term

information so you can plan, and see what happens” (F1)

Interestingly, two farmers expected to use My Climate View in the future despite expressing a distrust of the data
and skepticism about emissions as a driver of future climate (top left quadrant of Figure 2). F11 remarked: “Yeah, I'm
still on fence, I don't know [...] I'm a bit skeptical when you include the emissions component” (F11), yet also considered
they would still likely check in on it every year: “We do the forage budget in May, so probably when I'm looking at that,
I'd drop down the website and jump on then and just see if anything is changed, or... Yeah, I'd probably just, it'd be like a
once a year thing” (F11). Similarly, F3 who believed the science behind the projections was not proven, still expected
to keep an eye on projections over time: “I'd look at it [again] but wouldn't make decisions off it. It’s not proven” (F3).
These two participants’ intention to continue to monitor the projections despite actively distrusting them hints that
their distrust may be changeable in the future.

Distrust in the data was consequential to non-use in three cases (F2, F5 and F19). F2, F5, were enthusiastic users of
weather forecasts, but did not believe it was feasible to project climate so far into the future, owing in part to a distrust
of greenhouse gas emissions as a driver of climate. F2 described themselves as a “climate cycle guy”. F5 wasn’t
convinced of greenhouse gas emissions as a driver of future climate: “No one knows exactly what's going to happen. And
around the emissions and that, that's all - It's only models. No one knows exactly what's going to happen” (F5). F19
fostered a more extreme disillusionment with any weather forecasting or climate projection science:

“Climate trends’. You know, it’s just such spiffy, airy-fairy information. I mean, it means nothing. [...] I don’t trust
it. It hasn’t been accurate for years. None of it’s been accurate. | mean I wouldn’t know where this has come from,
this information anyway. I don’t put enough confidence in the predictions or the seasonal charts or anything.”
(F19)

Reasons for expected non-use (below the horizonal line, Figure 2): Reasons for anticipated non-use of My
Climate View in the future were diverse and extended far beyond trust or distrust of the information. F15 and F20 were
both were seeking to exit agriculture in the coming years, explaining that the projections were simply not relevant to
them at their current life stage, even if they may have been in the past: “I'd have loved it [My Climate View] 20 years ago

when we were starting out [...] now I'm 74 (F15).

“We did have a business plan, partly in the head, partly on paper, but it's actually been scrapped now. We do have
a neighbour that is very interested in obtaining [purchasing] portions [of the farm] and we plan to work with
them” (F20)

F27 felt it is not feasible to accurately project climatic variables so far in the future. Yet their reasons for not
expecting to use My Climate View related much more to their perceptions about the limited value of repeated visits to

the website than their doubts about the “accuracy” of the projections:

“Yes it's interesting to look at it a point in time now, but if I came back next year and looked at it, am I really
going to see anything different than what I'm seeing now? [...] There's not enough that's potentially going to

change for me to want me to come back and look at it in six months’ time or 12 months’ time”. (F27)

Similarly, although trust in the data was not an issue for F7, they felt the more detailed and location specific
projections of My Climate View did not add value beyond their existing expectations of a hotter and drier future: “As
long as those short-term forecasts were accurate, that'd be more beneficial than, say, because everybody knows we're
going to get a lot more hotter days in the future” (F7).

Three farmers (F2, F6 and F16) found the interface did not have their commodity supported in their area, (e.g.

avocado’s (F16) or specific horticultural varieties (F2, F6). In these instances, not having their commodity supported



by the tool appeared to act as a disincentive for future use of My Climate View. A further five farmers (F5, F8, F10, F20,
F27) who did not expect to use My Climate View in the future considered the projected changes as beneficial to their

operation, for example:

“Pumpkin vines, they would wilt a little bit [during extreme heat], but you just put an extra hour of water on
them and they revived quite nicely. They didn't mind. The heat on the mangoes just makes them grow harder and

faster. So it [projected higher temperatures] is in a way a disguised blessing” (F20)

Here it appeared perceptions of a similar or favourable future climate may act as a disincentive for future use of
multi-decadal climate services, if participants feel that the future climate will not require any changes in their practice

for their continued success.

These findings illustrate the multitude of factors affecting the perceived likelihood of use and non-use of My Climate
View among farmers, where although trust appears to relate to perceived future use (Figure 2), the reasons for use and
non-use extend far beyond trust, and can relate to the individual’s personal situation, needs and attitudes. Further,
while My Climate View was the interface used to discuss future climate with users, itis clear that responses, particularly
around trust, relate to the science of future climate projections more broadly rather than the medium through which
they were communicated (My Climate View). Accordingly, as more online climate services become available, future
work is necessary to fully understand how trust varies across different interfaces communicating future climate

information.

5.2. Advisors’ trust and expected future use of My Climate View

The distribution of advisors on the trust / expected use matrix (Figure 3) is different to that of farmers, where all
but two advisors suggested they would re-visit My Climate View and none mentioned distrusting the projections or
data. Ten of the 16 advisors were enthusiastic about My Climate View and discussed ways they might utilise it within
their professional advice work.

“Iloved it. I'd be so interested to know who from the wine sector is using it, like how many people are using it. [...]
Once I saw it,  was talking to the team here, and 1'd really like the team to see the demo as well. And I really want
to start pushing it out through our communication channels: ‘Hey this thing’s available and there's some specific

wine metrics in there, you can use it to do XY&Z"” (A1)
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Figure 3: Advisors plotted according to their trust in My Climate View data (horizontal axis) and expected
future use of My Climate View (vertical axis)

Like farmers, advisors were not asked directly whether they trusted the data and in the majority of interviews trust
was implicit in advisors’ identification of diverse value from the tool and their enthusiasm to use and to promote
through their networks. Unlike the farmer interviews, very few advisors brought up misgivings about the data or source

of the projections and interviews instead revolved around potential application areas for the data.

“Stumbling across this, I probably relied on it quite a bit, being [developed] from the BoM [Bureau of
Meteorology]. Yeah. Sort of came across me at a good time when I was starting to focus in on the climate work. |
was doing more soil stuff when I first started [...] And I thought your tool was very helpful in how I am intending
to promote technology [to farmers]” (A13).

“I think these maps, particularly these charts where you demonstrate the shifts in rainfall and temperature are
pretty useful. [...] And you see a step change there in maximum temperatures, that’s pretty powerful stuff” (A11)

A clear feature throughout the advisor interviews was the tendency for advisors to consider My Climate View
through the eyes and situations of their clients. While farmers generally considered the metrics according to the
potential effect on their own circumstances, advisors’ tended to consider the tool from the perspective of their clients.
Advisors’ thoughts on the interface typically turned towards how it might be useful to their clients, how it might be

promoted or scaled to others, and how they might use the tool as part of their work.



“The first impression is that there's a lot of really interesting medium and longer term data there, and it’ll be
really great if we linked into the existing support services. [...] This information will be able to really support

other services and other services will be able to help the [My Climate View] platform too”. (A6)

Many advisors also described a higher expected frequency of future use of My Climate View than farmers, where
their role working with multiple farmers created more opportunities for reference to it: “I think for an individual client,
I don’t think they’d probably need to look at it more than sort of once a year quite frankly, but myself, I'll probably use it
more often. If I've got people looking at particularly long term decisions I'd probably go through it with them just to refresh
what the current situation is” (A4)

Non-use: A9 and A16 were the two advisors who did not expect to use My Climate View. In both these cases, the
expected non-use was related to their clients’ needs. Both these advisors suggested their clients may not be able to see
an actionable use for the information, given the long-term nature of the projections:

“As an extension officer, these could be some good insights into the future. But as a grazier, I don't really know
what decisions there would be that you could make, like we talked about [earlier] in the meeting, unless you're
like planting trees or something...” (A9)

“I don’t know if producers are so much interested in that sort of information. I think what they 're more interested
in is ‘what is happening on my farm that’s going to impact my crop over the next five years?’ [They feel that]
what can I control is what's happening on my farm, and what commodities I'm growing” (A16)

A3 who is placed closer to the expected use/non-use line explained how they would access the website in the future,
but that their engagement would likely reduce when they had gathered the information they needed and did not need
to refer to it as often:

“You'll probably get a lot of that information on the first few times you look, and I have a lot of that information
saved already so I don't have to re-access the website. But then again, now I'll probably look back if I see an email
saying that, new add-on features or anything like that, similar to other tools” (A03)

6. DISCUSSION

Overall, My Climate View was acknowledged as a valuable tool that many farmers and almost all advisors expected
to refer to subsequently. Previous analyses have found My Climate View can assist farmers with conceptualising future
risks and reduce psychological distance from climate change [53]. Here our focus is on trust and expected future use,
where trust and use are likely prerequisites to action taken against perceived risks. The findings point to several key
interactions between users’ perceptions of trust and expected future use of My Climate View: (1) Expected future use
appears to be mediated by trust but not dependent on trust. (2) Reasons for non-use include, but extend far beyond,
trust or distrust of the system. (3) Farmers’ circumstances and perceptions are heterogenous and different farmers are
likely to require different support to trust, use and benefit from the projections. (4) Advisors represent an important
conduit to farmers’ engagement with -and potentially trust in- future climate information. HCI literature has dealt
extensively with users’ trust in technical and autonomous systems [5, 22, 56, 88], but much less so with climate services
[70]. The relative absence of climate services as a focus in this field means this paper provides an interesting point of

reference to existing HCI work around trust.

Trust mediates but does not guarantee future use: Only 7 of the 27 farmers and none of the advisors specifically
distrusted the future climate information provided by My Climate View, which is encouraging, given previous literature
finds confidence in long-term climate projections among farmers can be mixed [4]. Most of those who expected to use
My Climate View again did not express overt distrust over the data, which aligns with extensive literature finding trust
is an important precursor to technology acceptance [54, 84] and users’ will generally not engage with systems they do
not find trustworthy [37, 64]. Yet F3 and F11 are important exceptions here, who expected to revisit My Climate View’s

future projections again despite distrusting emissions as a driver of future climate. Possible explanations for these



perspectives relate to perceived risk of use, and choice [30]. If given a choice, users are less likely to use a system for
which they feel usage might carry a risk (e.g. leakage of person details) [89]. Yet simply accessing (as distinct from
acting on) My Climate View poses no risk, where F3 is happy to look at it again but “wouldn’t make decisions off it” (F3).
Users may also engage with systems they don’t trust when they have little choice, for example the use of unsecured
public Wi-Fi hotspots by those who cannot afford other forms of internet [56]. Although a very different context, it is
also true that very few geographically-specific multi-decadal climate services exist to date, and future work is necessary
to better understand this trust/use relationship when users are presented with multiple choices of geographically-
specific future climate information.

Trust is dynamic and changeable: Although Figures 2 and 3 represent point-in-time snapshots of trust and
expected future use, our findings underscore the dynamic and changeable nature of users’ trust in technical systems
[18]. F3 and F11’s intention to continue to use My Climate View despite distrusting the data hints at an openness to
their trust in the system increasing in the future. Similarly, participants whose commodities were not supported by the
tool (at the time of the interview) may be encouraged to use the tool in the future if/when their commodities are
supported. Given engagement in technology and trust are precursors to sustainable behaviour change [9, 33], it is
important to consider avenues of influence for trust and engagement in My Climate View. A role for HCI here is
leveraging opportunities to shift participants further to the top-right of the trust/distrust axes of Figures 2 and 3. Given
the heterogeneity of farmers’ circumstances and the diversity of factors that affect trust and use, we argue that design
approaches that favour more linear cause-effect relationships between technology and action, such as persuasive
design, may be limiting in this space [11]. Rather, trust may be achieved via a sustained focus on user needs and keeping
users (and other stakeholders) involved throughout future iterations of climate services development [24]. These are
already well proven capabilities HCI [5, 9, 32].

The role of advisors as a conduit to trust and engagement: Agricultural systems literature points to the
importance of supporting complex decisions rather than changing specific behaviours [45] and it recognises advisors
as trusted “brokers” of information in agriculture [43]. Advisors in our study overwhelmingly trusted My Climate View
and given their influence on farming decisions across multiple time scales [31, 43], may be influential in engendering
use and trust among farmers. This role might involve mediating climate information from technology to farmers,
meaning that farmers don’t need to “adopt” the technology themselves [47]. This is particularly important with respect
to multi-decadal climate services, which advisors might use regularly due to their interacting with multiple farmers,
yet individual farmers themselves are unlikely to engage with as frequently; as F27 states: “There’s not enough that's
potentially going to change for me to want me to come back and look at it in six months’ time” (F27).

Accordingly, like others, we argue climate services must be designed to accommodate both advisors and support
advisor-farmer engagements [23]. The range of farmers’ perceptions on My Climate View are highlighted in Figure 2
and hence a key challenge is how advisors might best build trust and support use despite farmers’ diverse perspectives
and circumstances. In Figure 4 below we provide suggestions:
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Figure 4: Suggestions for supporting farmers’ heterogenous circumstances: Arrows list possible ways
advisors might incorporate climate projections in their work with different groups of farmers in a way that
caters for which cater for their varying levels of trust in climate information.

For farmers in the top right quadrant (Figure 4) who already identify and pursue use cases for My Climate View,
advisors may seek to extend these existing use cases by collaboratively identifying adaptation possibilities with
farmers, i.e. supporting the transition from information to action. For farmers in the bottom-left quadrant with an active
distrust in long-term climate projections, it might be more appropriate for advisors to incorporate the projections in
their own suggestions, rather than directing farmers to use the tool themselves. Studies highlight the benefits of de-
coupling discussions of anthropogenic climate change from discussions of forward planning, investment and
resilience/adaptation, where successful implementation of climate adaptation actions does not require alignment with
climate change beliefs [65]. For participants who are more cautious about the projections (blue column, Figure 4),
supporting future use might involve building and “calibrating” participants’ trust of the projections (described below).
For those farmers’ whose commodities were not supported (F2, F6, F16), advisors could suggest ways to approximate
their commodity (e.g. adjusting parameters on supported commodities to provide comparable information for more
niche unsupported commodities), which the tool allows. We also acknowledge there are circumstances where it may
not be productive to engage with long-term climate services, such as F15 and F20 who are seeking to exit agriculture,
and for whom commodity-specific climate projections may simply not be relevant.

6.1. How HCI might engage with climate services

Based on our findings, we outline two research avenues for which the field of HCI might productively support
climate services development and implementation. These two specific examples build on the more general areas of HCI
expertise that Rigby & Priest [70] outline as beneficial to climate services development.



Calibrating trust: “Calibrating” trust refers to closing the gap between users’ trust in a technology and the system’s
actual capabilities [22]. Because many farmers were unfamiliar with multi-decadal climate services, it is
understandable that several participants’ trust in My Climate View’s projections were based on arbitrary factors such
as personal experiences and gut feel as much as the scientific uncertainty of the projections themselves. For example,
the hit-and-miss nature of wet season rainfall in the Northern Territory (F13) or prior disappointments with weather
forecasting (F1). The same situation is found throughout HCI studies of trust in autonomous systems, where users’
trust in (new) technical systems is unavoidably formed with imperfect knowledge of that system [64]. Hence achieving
greater acceptance of these technologies involves (in part) a process of “calibrating” trust; better aligning users’
expectations with actual system capabilities [22]. For autonomous vehicles, an external indication of system state and
intent was found to facilitate a trust level among pedestrians that was much more in line with the actual capabilities
and error rate of the autonomous vehicle [22]. In the case of climate services, we argue that design attention is necessary
to adequately communicate the inherent uncertainties of multi-decadal climate projections. One means of doing so may
be to communicate climate projections as ranges rather than averages where possible. Ranges may better communicate
the model’s higher confidence in an outcome falling within a given range, where averages which may be interpreted as
a definitive value and potentially reduce trust. Another means of calibrating trust in climates services may be to
communicate past model performance, i.e. to assist in setting expectations for possible future performance. Design
efforts to calibrate trust may be beneficial both to those already circumspect about the projections (light blue panel,
Figure 3), but equally those who already trust My Climate View (green panel), where it is also necessary to ensure that
participants already using the projections are interpreting them within their appropriate uncertainties.

From “adoption” metrics to user engagement: “Adoption” is a widely used term within agricultural literature,
relating to continued use of a given practice or technology [26]. Yet in the same way that linear theories of behaviour
change negate the complex relationship between sustainability and human behaviour [11], “adoption” is increasingly
recognised as a binary term which is insufficient to explain users’ often more complex interactions with technology
[60]. Similarly, “adoption” itself is not an ideal term for farmers’ interaction with multi-decadal climate services which
they may not consult on a regular basis. Instead, metrics used by HCI authors to understand engagement with personal
informatics could be explored in relation to climate services. Reflections on both personal informatics [40] and
household-scale informatics [75] consist of an oscillation between the Discovery Phase (exploration, fact-finding,
knowledge building) and Maintenance Phase (checking things are tracking as expected [40]. In this present study we
have engaged with farmers during the Discovery Phase, gathering first impressions of usefulness and use, yet
subsequent follow-up work will be necessary to understand the Maintenance Phase, e.g. when and for what purpose
do farmers re-visit My Climate View on their own accord? What information are they seeking on subsequent visits
relative to their first? Compared to eco-feedback dashboards which may update hourly or daily, HCI might usefully
engage with exploring the manifestations of Discovery and Maintenance Phases of farmers’ engagement of multi-
decadal climate services and how best to cater for both.

6.2. Limitations

The findings are derived from conversations around one multi-decadal climate services tool. This is reasonable,
given few of these tools exist to date. But future work would be helpful to understand perceptions of different multi-
decadal interfaces and to understand the extent to which concerns over the future climate data are concerns with the
climate science behind the future projections, or with the tool itself (e.g. My Climate View). We expect that due to My
Climate View being participants’ first experience of future projections, that concerns over the data related to the
perceived accuracy of future climate projections generally, rather than My Climate View itself, but future work is
necessary. The placement of participants across the trust/use spectrums of Figures 2 and 3 is indicative only and is not
an attempt to quantitatively measure these factors. The sample is representative of farmers and advisors growing and
advising across several commodities and geographies, but further work is needed to determine the generalisability of
these findings internationally, given our farmer participants all owned a smart phone and all but one were comfortable
accessing information on the internet independently. Future work would also be helpful with larger cohorts from
specific industries to better understand differences between grower types (e.g. broadacre versus beef versus
viticulture).



7. CONCLUSION

Climate services are an important conduit to agricultural adaptation in Australia and elsewhere. This paper has
contributed new knowledge regarding the relationship between trust and expected future use of multi-decadal climate
services. In doing so, we have identified how design work might best support farmers’ individual circumstances, rather
than attempting to persuade behaviour, and the important role of advisors in building trust and legitimacy of climate
services. Further, answering a specific call by Rigby & Priest [70], we provide a case study of how HCI can usefully
engage in climate services, in areas such as calibrating trust and providing alternative lenses and metrics to evaluate
user engagement. The urgency of climate action and the clear fit of HCI expertise in this space leads us to call for further
cross disciplinary research and collaboration in this space.
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