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In Aotearoa New Zealand, catchment communities have been actively working

to restore the health of their rivers, in some cases for many decades. Their

knowledge o�ers a valuable resource that could motivate and empower

other groups to do the same, making river restoration more e�ective at large

scales. We spoke to five catchment groups across Aotearoa New Zealand

to conceptualize and define how knowledge sharing through storytelling

could be used as a tool to inspire freshwater restoration action amongst their

own community and elsewhere. Each group created a “Catchment Journey,”

a graphical artwork that told a story of their land and people, and their

restoration activities. Whilst each of these “Journeys” was unique, the following

common elements were important for knowledge sharing: (1) the role of

respected storytellers (e.g., community champions) in influencing restoration

in their community; (2) recognition of responsibility to act (e.g., concern for

future generations, land stewardship, prosperity and community cohesion);

and (3) authenticity (e.g., true and honest stories, including weaknesses,

threats and hardship). Participants recommended including each of these

key elements in collective catchment storytelling to encourage large scale

freshwater restoration.

KEYWORDS

freshwater restoration, water quality, science communication, catchment,

communities, stewardship, emotions, positive

1. Introduction

Globally, freshwater ecosystems (i.e., lakes, rivers, and wetlands) are detrimentally

affected by agricultural practices (Allan, 2004; Carpenter et al., 2011). Scientific evidence

for reducing, and even reversing these impacts, are widespread (Davies et al., 2009; Flávio

et al., 2017; Monaghan et al., 2021). Despite the wealth of scientific research and local

knowledge, the health of many freshwater systems continues to decline (United Nations

Environment Programme., 2021).
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GRAPHICAL ABSTRACT

Scientific knowledge exchange often happens between

researchers and project managers or advisors in the format

of technical reports, policy briefs, and summaries (Schneider

and Buser, 2017). While this form of knowledge transfer suits

technical audiences, it is often unsuitable for practitioners

and non-technical audiences, such as catchment1 groups.

Scientific knowledge also fails to make fertile space for lay

knowledge to contribute meaningfully to discussions that focus

on environmental problem solving (Turnhout and Neves, 2019;

Richardson, 2022). There is compelling evidence, however,

that involving key stakeholders from knowledge production, to

communication, to solutions is essential in tackling a range of

environmental and socially contentious issues (Jasanoff, 2004;

Schneider and Buser, 2017; Manyweathers et al., 2020).

In the case of ecosystem restoration, accessibility to clear

information is essential for progress to be assessed by different

stakeholders across different spatial scales (Doehring et al.,

2020). We suggest that catchment stories may be powerful tools

1 A catchment (also commonly referred to as watershed) is defined

as the natural drainage area of rainwater where it gets collected and

transported from the source to the sea.

to report on restoration progress, and lessons learnt along the

way. Knowledge conveyed through stories aids understanding

of complex issues (Rose, 2012), which is necessary for informed

decision making (Moyer-Gusé, 2008). If these stories are then

also told by the people that do the action on the ground,

we hypothesize that story context and language become even

further relatable to catchment communities, which is likely

to further trigger restoration motivation. Storytelling may also

be a powerful tool to convey indigenous knowledge for land

management, which is being considered in a parallel component

of this study (Ruha et al., 2021).

However, for change to happen, communities not

only need to understand restoration actions, but need to

be motivated to undertake them [Society for Ecological

Restoration International (SER) Science & Policy

Working Group., 2004; Aronson et al., 2006]. It is well

understood that motivation is triggered, and sustained,

if knowledge is shared between rural communities, as

opposed to “top-down” information provision (Society

for Ecological Restoration International (SER) Science

& Policy Working Group, 2004; Doehring et al., 2022).

Based on this, we explored the role catchment communities
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may play as “storytellers” to motivate effective larger scale

freshwater restoration.

In our study, catchment communities are a group of people

with common interests in freshwater restoration, residing in

the same locality (Mannarini and Fedi, 2009). Restoration,

in our case, aims to address pressures on Aotearoa New

Zealand’s freshwater systems, such as pollution in urban,

farming and forestry areas. These pressures are commonly

caused due to increased levels of deposited sediment, and

emerging contaminants (such as pesticides), changing water

flows due to increased consented freshwater allocation, and

climate change impacts such as more severe localized droughts

and flooding (NZ Ministry for the Environment & Stats NZ.,

2020). Because catchment communities consist of a multitude

of players (including indigenous people, residents, farmers,

land stewards, environmental groups, businesses, national and

local government agencies, and visitors), their interplay and

impact on the catchment can be varied, as can their aspirations,

knowledge, perspectives, needs, and priorities. Because of this

diversity, restoration actions can often be done in isolation

(Morresey and Hellberg, 2015), missing opportunities for more

effective collaboration. In addition, obligations for catchment

communities to operate in accordance with their “social license”

have become more relevant, meaning that they should consider

the expectations of society and avoid activities that societies

deem environmentally unacceptable (Gunningham et al., 2004;

Clark-Hall, 2018).

To overcome some of these challenges and to address the

much-needed transformative environmental change (United

Nations., 2015; Díaz et al., 2019), researchers are calling for

more novel and accessible forms of scientific communication

about the environment (Klöckner, 2015). At its foundation,

environmental communication is “interested in all settings and

modes of messaging about the environment, but with an emphasis

on improving human capacity to address [environmental]

challenges in productive ways toward justice and sustainability”

(p. 10; Sjölander-Lindqvist et al., 2022). When applied correctly,

the impact of successful environmental communication can

be significant (Stoknes, 2017; Sjölander-Lindqvist et al., 2022).

For example, McAfee et al. (2019) advocated for greater use

of optimism in communicating conservation, which inspired

people to behave in ways less destructive, and Fjællingsdal

and Klöckner (2020) suggested that board games can be

highly effective tools in simplifying complex systems of

interconnected environmental issues, such as global warming or

freshwater restoration.

We, thus, believe that the potential for pro-environmental

change through tailored, and accessible, freshwater restoration

communicationmay be large, particularly, if the communication

is specifically tailored to catchment groups based on insights

shared by suitable knowledge providers, or storytellers. For

“bottom-up” collaboration to be successful, communities need

to define a common vocabulary by discussing goals, motivations,

and desired outcomes, which encourages open dialogue for

knowledge transfer (Mamykina et al., 2002).

Exploring ways in which catchment communities can

use storytelling to communicate their restoration actions

could hence make a significant contribution to constructing

sustainable futures (Gearey, 2018), including not only

the sustainability of ecosystems, but also of catchment

communities. Specifically, stories can help build collective

identity and empathy of those communities that rely on

functioning freshwater ecosystems. But what should this

common vocabulary be, which instruments should be used to

tell and share a story, and what should their content include?

What inspires catchment groups to share their restoration story

in the first place, and who would be a suitable narrator? Our

research provides insights into these questions by exploring

how storytelling may be used as a tool to convey restoration

knowledge, and whether there are common elements to help

guide their telling.

2. Methods

2.1. Data collection and analysis

Data were collected via five focus groups whereby each

focus group represented a different catchment group (i.e., from

here on “catchment group”). This form of data collection

enabled us to have in-depth discussions with participants,

eliciting a wide range of views, perspectives, and understandings

of land management issues with regards to large-scale

restorations (Bratton and Liatto-Katukdu, 1994; Wilkinson,

1998; Wellings et al., 2000; Cyr, 2019). It also allowed us

to gain insight on what storytelling generally meant to the

groups, what knowledge should be shared, and how to present

the content.

Discussions were held between June and November 2021

across Aotearoa New Zealand (Table 1). Participants were

recruited based on recommendations by catchment group leads

and individual interests. The spatial spread across the North

and South islands of Aotearoa New Zealand provided diverse

backgrounds of participants based on their geographical and

regional circumstances (Figure 1). This “ensur[ed] homogeneity

within the group and heterogeneity between them” (Bedford and

Burgess, 2002).

All participants were active members of their respective

catchment groups, which included farmers, teachers at local

primary schools, members of local lifestyle block2 owners

association or urban restoration communities (Table 1).

Participants represented a sub-sample of their catchment

groups, which generally were much larger. Our research was

2 A ‘lifestyle’ block is a smallholding or small farm (<4 ha) run as a hobby,

not as a commercial enterprise.
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TABLE 1 Summary of catchment groups used in this study.

Catchment
group

Number of focus
group

participants

Total number of
catchment

group members

Time since
establishment

Predominant
land use in
catchment

Roles/a�liation of
participants (n)

1 5 20 6 months Rural Sheep and beef farmers (2), small

landowners/lifestyle block owners

(2), mixed land use (goat, sheep

and beef; 1)

2 7 209 1.5 years Rural Sheep and beef farmers (2),

combination of land uses (e.g.,

dairy, beef; 1), primary school

teacher (1), forestry (1), dry stock

(2)

3 6 300 7 years Urban Retired professionals (6)

4 7 200 2 years Rural Dairy farmers (7)

5 5 190 8 years Rural Sheep and beef farmers (4), dairy

farmer (1)

FIGURE 1

Examples of (A) a template filled in by a focus group, and (B) a digitized Catchment Journey.

approved by the University of Otago’s Human Ethics Committee

(D20/03) and adhered to Cawthron Institute’s research ethics

protocol (CAW-ETH-200804).

2.1.1. Facilitation of focus groups

All participants were briefed about this research by their

catchment group leaders prior to us contacting them via
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email. Once participants agreed to take part in the research,

information sheets and consent forms were sent out prior to the

meetings and were returned signed. Focus groups were held in

locations suggested by the catchment group leads—community

halls (n= 2), a private home (n= 1), and workplaces (n= 2).

The first author facilitated all focus groups. At the beginning

of each, participants were reminded about the research project

and briefed on the process of the discussion. A “run-sheet”

ensured consistency of content and timing for focus group

facilitation (Supplementary Table 1). Each discussion had four

main parts: (a) introduction to the research project and

participants, (b) the creation of a catchment story using

a story template provided by the facilitator, (c) discussion

about the creation of their catchment story and key insights

gained about the template and story creation, and (d) other

important points to discuss before the closing of the meeting

(Supplementary Table 1). Discussions were recorded using a

handheld voice-recorder and transcribed verbatim.

2.1.2. Story creation: Catchment Journeys

In our research, we initially used “story” as an umbrella term

whereby each story was made up of a predefined set of headings,

or chapters, which provided some form of content guidance

for participants. The emphasis of this process of story creation

is on an in situ construction, and the output’s potential use in

creating meaning, relevance, and empathy for others. The term

“story” is often understood as a narrative with a beginning, a

middle, and an end. Catchment restoration is ongoing, following

a timeline in which participants discuss catchment restoration

actions across the past, present, and future, even though there

is often a starting point to restoration (e.g., the forming of

a catchment care group or a first planting event). Because

of this continuation, we considered the name “Catchment

Journey” more appropriate in describing the ongoing process

of restoration. We believe that sharing the events along this

restoration Journey can be considered one form of storytelling.

We developed a Catchment Journey template to provide

guidance for catchment groups on the overarching content that

we wanted to capture as part of a group’s restoration journey

(Figure 1). This included information about the catchment

group themselves (“Who are we”), including their group’s

strengths, weaknesses, obstacles, goals, their long-term vision

[“Our vision [x] years from now”], description of already

completed and anticipated restoration actions (“Our land today,”

“Our land—next 12 months”), and a specific message the group

wanted to share with others either within their own or with other

Aotearoa New Zealand catchments (“From us to you”).

Participants were given a paper copy of the Journey template

to fill in and printed symbols as examples of things that

they could use to further emphasize their Journey content

(e.g., a fence symbolizing stock exclusion, a family symbolizing

needs for future generations, or an eel symbolizing biodiversity;

Figure 1A). Groups were encouraged to alter the template layout

(e.g., change headings) and to create new symbols specific

to their catchment group and restoration actions. Providing

a Journey template ensured some consistency in content and

enabled us to compare specific sections between focus groups.

The template was designed based on insights gained from

previous research done as part of a national Aotearoa New

Zealand research program called “National Register of Land

Management Action” (Our Land Water - Toitu te Whenua,

2022).

After the focus group meetings, digital versions of the

paper templates were created and sent back to participants for

checking accuracy of the content and wording. Any symbols

that were created by the focus group were photographed and

copied into the digital template (Figure 1B). Each catchment

group created their own Catchment Journey, which they

were free to share with their wider restoration and land

management communities.

2.1.3. Thematic analysis

Thematic analysis was conducted to identify and report

patterns (themes) within the data, following Braun and Clarke

(2006). In our study, a theme described something relevant

about the data in relation to us wanting to understand

the suitability of stories as a communication tool that

may encourage freshwater restoration. Each theme (and

sub-theme) represented some level of “patterned” response

or meaning within the data (Braun and Clarke, 2006).

Themes were developed across and summarized between all

focus groups, which holds the risk of missing important

social and cultural differences within and between groups.

While we acknowledge that every participant brought a

different personal background to our focus groups, our

research didn’t focus on cultural differences, though it

explored a geographical range of catchment care groups across

Aotearoa New Zealand. We suggest that future research should

explore cultural differences within catchment care groups in

greater depth.

The development of a validated and robust coding manual

involved an iterative process, where the first author created

and refined codes, using feedback provided by the other

authors and a research group of science communicators.

The codes were then tested by an independent researcher

(Lombard et al., 2002; Neuendorf, 2002). A total of 20% of the

focus group discussions were tested for inter-rater agreement,

calculated as Cohen’s kappa and percentage agreement. The

final agreement was Cohen’s kappa of 0.443 with a percentage

agreement of 99%, which was considered sufficient to validate

the robustness of the coding manual (Lombard et al., 2002).

All data handling was done in NVivoTM 12 (QSR International.,

1999).
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3. Results and discussion

3.1. Focus group dynamics and social
settings

Establishment of each catchment group ranged from 6

months to 8 years prior (Table 1), so that each group was on

a different time trajectory in terms of anticipated and already

achieved restoration within their catchment. However, groups

that only recently established a “formal” group may have already

been actively restoring their river. For example, Catchment

Group 4 has existed for “only” 2 years in the current format but

catchment freshwater restoration (mainly stock exclusion and

riparian planting) in their wider region had been occurring since

the late 1990s.

Within each focus group, all participants knew each other

from working together as part of their catchment group, with

some also being related (e.g., siblings) or in a relationship

(e.g., husband and wife). Because of the familiarity amongst

participants, dynamics in the groups were generally relaxed,

which was expressed by friendly banter and joking. There were

no indications of participants feeling peer-pressured by other

participants, nor of under-, or over-disclosure of either details

of their lives or information about themselves. In all instances,

group members appeared to be enjoying interacting with each

other, offering their point of view, and learning from each other.

The interactive aspect of the focus groups allowed participants

to agree with each other (e.g., I can totally relate to what you just

said.—CG1), but also question one another, or explore different

points of views (e.g., Yeah, I have a slightly different take.—CG4).

This open form of communication provided important insights

into the practice of knowledge production and knowledge

sharing in the form of stories, which we further discuss below.

3.2. Catchment Journey creation

Each catchment group created their ownCatchment Journey

during our meetings, which ranged in length from 1 h 40min to

2 h. One person acted as scribe to fill in the blank template spaces

on behalf of their group. Participants responded positively to

filling out the template, which triggered a chain of responses

[i.e., synergistic effect (Hay, 2016)]. Discussions shifted from

original questions asked by the convenor to other, related

topics (e.g., discussions that started on the topic of sustainable

land management shifted to debates about inspiring change to

restore river ecosystems and how knowledge sharing in form of

storytelling could be a key driver in initiating this change).

Many participants mentioned that it was useful for

them to have the time to reflect on their catchment

group’s current and future aspirations. Catchment Journeys

allowed each group to tailor their messages to contextualize

conditions specific to their group such as their social

settings (e.g., time since group establishment, size and

diversity of group, levels of engagement within group), their

geographical location (e.g., high or low rainfall area), or their

political situation (e.g., functioning relationship with regional

authorities). Verbatim transcriptions of each group’s self-

identified strengths, weaknesses, opportunities, threats, visions,

and “take-home” messages are summarized in Table 2.

3.3. Thematic analysis: Three overarching
elements of knowledge sharing for river
restoration

Each Catchment Journey was different, however content

analysis identified three distinct elements across all Journeys,

creating an “Archetype Catchment Journey.”

3.3.1. Catchment Journeys should be produced
and shared by authentic storytellers to
encourage action-based change

The first commonality between all Catchment Journeys

was the concept of “community-based ownership of story”

or “bottom-up storytelling.” This principle was mentioned

by every catchment group during focus group discussions. It

describes the concept of sharing knowledge by communities of

practice that actively restore their river catchments to improve

freshwater ecosystem health. Common land management

practices included planting vegetation along a river or fencing

waterways to keep out livestock. Participants felt that if

knowledge is produced and shared by those communities, they

have the “power” to tell their story and could motivate others to

do the same.

[A]nd this is why [restoration] works, because it is

farmers [. . . ] educating farmers.—CG5

As part of bottom-up storytelling, participants highlighted

the importance of diverse (plurivocal) storytellers within

the same community. A plurivocal story allows people to

tell an inclusive story that considers distinct circumstances

and knowledge while facilitating connection among diverse

participants operating in different places (Goldstein et al., 2015).

In our study participants recognized that their communities

consist of a wide range of people with various backgrounds and

that every one of them has different experiences and perspectives

about on-land freshwater restoration.

[A]nd the people up near the mountain are different to

the people down in the coast.—CG4

They felt that Catchment Journeys needed to encompass this

diversity by having a range of storytellers.
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TABLE 2 A summary of the strengths, weaknesses, opportunities, threats, and long-term visions for five catchment groups as captured in their Catchment Journeys, as expressed by focus group

participants.

Catchment group 1 Catchment group 2 Catchment group 3 Catchment group 4 Catchment group 5

Who we are Our catchment consists of farmers

and life-stylers.

Entire catchment is part of the

catchment collective. We see it as a

place for everyone in the

catchment.

The group has existed in some

shape or form since 1977.

“Mountain to sea” catchment

group

Farmers

Some of us have been in this

catchment for 130 years.

We started mostly as sheep and

beef farmers in the upper

catchment.

We are a group of residents who

advocate and work for an

improved river with a rich and

sustainable ecosystem.

Intergenerational catchment Businesspeople

We have a long-term vision

(∼1,000 years) because we are only

‘passing through’.

We are inclusive and impartial. Mixed community within the

catchment (dairy, towns,

life-stylers)

Urban people

We deeply care for our river. Visitors

Families

Recreationist

Strengths We keep out stock. We organize stakeholder talks to

share and learn information about

our catchment.

We work well together and have

a strong voice within the council

and wider community.

We are farming sustainably and

update our practices.

Communicate

(“What do we do well?”) We plant along our river. We monitor water quality. We plant and care for trees. We formed a catchment group. Telling our story

We inspire communities to

improve our freshwaters.

We monitor river health. We have good relations with our

district and regional councils.

Farmer ownership

We engage communities through

advocacy, education, and

planting.

Getting it done

Good leadership

Weaknesses Communicate with each other. Build up trust, a track record and

practical plan that sees results.

Encourage sustainability by

attracting a wide range of ages.

Work together as a community. Iwi engagement

(“What could we do better”?) Record and report our

actions better.

Provide more support to bring in

more people.

More educational efforts. Sharing of information and lessons

learned. ‘Farming 101, inspire’

Find a way to engage

the non-engaged.

Build on information provided in

Farm Environmental Plans.

Tell our story to engage

and inform.

Opportunities

(“What are our goals?”)

To have as many people in the

catchment on board as possible.

Caring for the river together

without being embarrassed.

Weaving community together

around our river.

A clear, clean flowing river. Knowing the ‘now’ to plan the

future

Maintain the ability to farm.

Cultural survey and engagement.

Sustainable project funding

Promote and grow a strong

standalone water care group

Improve awareness by building

knowledge so best practice

becomes normal practice

(Continued)
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TABLE 2 (Continued)

Catchment group 1 Catchment group 2 Catchment group 3 Catchment group 4 Catchment group 5

Threats

(“What are our obstacles”?)

[Ongoing costs and time

commitment for] maintenance.

[Lack of] time.

Perceptions [by others].

Costs [involved in restoration].

Time poor

Persuading more to join.

Little catchment coordination

Forestry industry

Governmental bureaucracy

Resistance to change

Small group

Different information from trusted

sources.

Lack of guidance on

data collection.

Government undermining the

good work that has been done.

We can only go so far; we have

to concentrate on positive

issues.

We can’t change land use.

Vision

(length/duration of vision set by

catchment group)

A river in good health that is

fishable and swimmable. We will

achieve this by improving its water

quality

(1,000 years).

We want to be resilient in the face

of climate, social, regulatory

changes.

A river swimmable in the summer,

sufficient water for everyone and

for the river ecosystem.

People are thriving, Te Taiao [the

environment] is thriving, and we

are all prosperous and peaceful.

(4 Generations from now)

The majority of the catchment

under continuous forest canopy

with a healthy diverse ecosystem

(1,000 years).

Healthy land, healthy water,

healthy communities.

Supporting the river catchment

community by showcasing and

promoting sustainability and the

best land and water management

practices.

(Indefinite)

The river is recognized as

having the absolute highest

water quality so that future

generations can enjoy the river

as we have

(100 years).

Take home message for the

journey reader

(“From us to you”)

It is important to share what we

know about Land management and

restoration: the things that worked

and the things that didn’t work.

You need the will to restore then

an idea will turn into action.

Sometimes you don’t have the time

or the money for restoration. As

long as you keep the thought in

your mind it will happen one day.

We need to find funding and work

with like-minded stakeholders to

improve our rivers for the sake of

our grandchildren.

The involvement of the community

is key.

We believe that good relations

with other stakeholders (council,

iwi, landowners, and forestry

companies) helps to produce

successful outcomes.

Question everything.

The Community is doing great

work such as planting.

Iwi engagement needs to be

meaningful and based on respect

and trust.

Take ownership of the

issue—we are in charge of our

own destiny.

A lot of people doing little

things make change.

Expressions are verbatim.
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Well I don’t think we should be telling iwi stories

ourselves, that’s up to the iwi to tell them.—CG4

If these storytellers were then also authentic, restoration

knowledge transfer was considered likely to be successful by

our participants.

What we’re trying to capture here is our narrative of what

we ourselves are doing, and yet actually a very large part of

our narrative is influencing others to cause them to be doing

things. And if that’s left out of the equation, then it basically

drops a large portion out of the whole picture of what we are

doing, and what we have done. But it needs to come from us,

the people doing the work.—CG3

Authentic storytellers hold an authority to tell their story,

which then becomes “true to the teller, the audience, the

moment, and the mission” (p. 53; Guber, 2007). This allows

social learning to happen, encouraging individuals and/or

catchment communities to become communities of practice,

developing their own agency as they learn from the actions and

experiences of their champions. This brings listeners to a place of

understanding that moves and captivates them, which has been

shown to ultimately provoke action for change (Green, 2004). A

CG1 participant explained what this learning could look like.

I’m a newcomer, so I was learning what’s gone well and

what works. I don’t want to make someone else’s mistake, I

can’t afford to already, so if I go “Oh this works well—cool—

they say ribbonwoods grow well,” I will do that, too.—CG1

In our study, “catchment champions” held all traits of

authentic storytellers, which enabled them to energize others to

then commit to freshwater catchment restoration. “Catchment

champions” in our research were individuals, or entire

catchment groups, whose influence encouraged restoration in

their own communities.

Previous research has highlighted the value of “catchment

champions” as storytellers to encourage freshwater restoration

(Gearey, 2018; Doehring et al., 2022). Our findings, too,

suggest that having an inspiring storyteller is important for

Catchment Journeys to enthuse others within their own

catchment. Catchment Journeys were told by locals, about

their own actions, to share with others who may use their

knowledge and experiences. This made Catchment Journeys

true to the teller, and the listener, which our participants

felt strongly about. It allowed our catchment communities

to articulate a collective identity that transcended spatial and

temporal limits, strengthening, and shaping a community

into a coherent and plurivocal vision of their future. While

this concept is more commonly known as “collective action”

or “collective management” (Ostrom, 1990), we believe that

“collective storytelling” (referred to earlier as community-based

ownership or bottom-up storytelling) is a key mechanism in

enabling successful catchment restoration.

For collective storytelling to be successful, communication

needs to be a two-way affair (De Groot and Zwaal, 2007)

whereby both the storyteller and the listener share an

understanding of restoration. Our participants, also, emphasized

the critical role of audiences. For example, some participants

stated that their stories would change depending on who the

audience was, acknowledging that audiences, even within a

single catchment, can differ.

[W]e’d write [our journey] very differently, yeah totally,

depending on whether it’s a public or a private audience.—

CG3

In the context of sustainable land management, social

learning through collective engagement has been shown to

increase uptake of restoration actions that improve water quality

(Blackstock et al., 2010; Phillips et al., 2010; Barnett, 2014). If the

information then also stems from an experienced and trusted

source, in our case catchment champions, action-based change

triggered by social learning is evenmore likely to happen in rural

communitites. For example, Lankford et al. (2004) showed that

recommendations for farmers on good catchment management

was partly ignored in their study if they were made by scientists,

but Robinson (2006) showed that if recommendations for

farmers on Environment Farm Projects were faciliated and

encouraged by other farmers, uptake within the community

was improved. Similary, Brown and Roper (2017) showed that

farmers are more likely to adopt new practices and technologies

after seeing them demonstrated, but that demonstration needed

to be undertaken within farmer networks.

Apart from exploring the roles storytellers and listeners have

in collective storytelling, we also explored what drives catchment

communities to restore their catchments in the first place, and

how this drive may be sustained into the future.

3.3.2. Land stewardship through community
cohesion motivates freshwater ecosystem
restoration

All our participants expressed the overarching need to work

toward a “healthy river” by restoring freshwater ecosystems as

portrayed in their “Visions” (Table 2).

We’re in this together, we’re all wanting the same thing. I

don’t think you’d go through this valley and find anybody that

doesn’t want the river to get better. I don’t think you would

find that.—CG1

Each catchment group in this study was already actively

working toward their visions by restoring their waterways

through sustainable land management actions (e.g., reducing
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fine sediment and nutrient concentrations entering the river

through stream side planting and fencing; constructing new, or

enhancing existing wetlands; having active farm environmental

plans that outline sustainable land management practices and

progress). Participants in our study recognized that freshwater

restoration is part of a bigger picture that includes more than

just the physical environment. Connections were specifically

referred to (see “Visions” in Table 2).

So, everything is connected, and to understand those

connections changes completely the way that you see things,

because then you’re not [restoring] because you should,

you’re [restoring] because it’s an important part of the

wider picture.—CG2

The concept of community coherence appeared to be a main

determinant for the success of catchment restoration for our

participants and was mentioned as a goal by three of the five

groups (e.g., Weaving community together around our river,

CG2; Table 2). For our participants, an interwoven catchment

community also meant that working collectively was likely to

achieve much bigger goals than restoring rivers individually.

A lot of people doing little things make change.—CG5

I think that there’s those opportunities around lifting

the helicopter off just what your problem is on your

farm and bring it to a catchment where it’s neighbors

helping neighbors.—CC4

A CG2 participant also mentioned that strengthening their

community through restoring their river would not only

benefit them for the purpose of freshwater restoration, but

also for different future challenges, such as flooding due to

climate change.

Our results showed that the success of ecosystem restoration

was highly dependent on the functioning of a catchment

community. For example, a community that “works together”

was recognized as a “Strength” (CG3; Table 2), but a lack of

community engagement, for example in the form of a small

catchment group or lack of collaboration, were either seen as an

obstacle (CG3) or a weakness (see “obstacles” for CGs 2, 4, and

5; Table 2).

I think the main goal would be to have as many

people on board as possible pulling the same way. Many

people—residents, farmers, lifestylers just going in the

same direction.—CG1

Sandercock (2003) found that through the crafting of

community stories, diverse players found common threads that

bound them to a shared vision and allowed opposing parties to

work out catharsis and healing. In our study, catchment groups

that “pulled the same way” were also able to focus on restoring

their freshwater ecosystems in the long term, which was a key

driver for inspiring change.

The longest journey starts with the first step, and I think

that’s what we’re on—the longest journey probably.—CG1

Participants in our study agreed that ecosystem restoration

is an ongoing process, and not a short-lived aspiration. Our

findings revealed that there were a range of factors that played

key roles in keeping catchment communities motivated to reach

their visions. For example, the concept of ongoing care for

waterways was regularly linked to intergenerational catchment

management (CG4), but particularly to the need to restore

freshwaters for future generations (Table 2).

[We need] to improve our rivers for the sake of our

grandchildren.—CG 2

You talk to most farmers that have been around for a long

time and they don’t want to stuff up their land. They usually

want to leave it to their kids, so you try and pass on something

that’s worth passing on.—CG1

Future generations can enjoy the river as we have.—CG5

The importance of long-term restoration and sustainable

land management was emphasized by the length of each

group’s vision, which were set to 100 years/4 generations

(CGs2 and 5, respectively), 1,000 years (CG1 and 3) or

indefinite (CG4) (Table 2). CG1 acknowledged that it’s going

to take a wee while (CG1) to restore river water quality

in their catchment. The duration of their visions in other

focus groups was over generations (CG5) to see improvements

in freshwater health. This is because a key component

adding to complexity of catchment restoration is the lag

in time between restoring before a response to actions

can be seen. For example, lag times can range from

between <1 year (for fecal bacteria waste management)

to over 500 years (for sediment erosion control at a

catchment scale) (Meals et al., 2010). Our participants

recognized these lag-effects and adjusted their restoration

visions accordingly.

Restoring freshwater ecosystems for future generations,

regardless of the envisaged timespan, requires determination

and ongoing motivation of current and future catchment

groups. Participants expressed an intrinsic drive to restore

their catchments, which was based on the will to restore (CG1;

Table 2) and their feelings for the land (CG5) because they

deeply care for [their] river (CG1). This fundamental desire to

restore, and the connection to the land, are powerful drivers

for action. We wanted to further investigate how catchment

groups would sustain this drive to last for the duration of their

visions and what role effective communication may play in

this context.
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3.3.3. The good, the bad, and the ugly:
Comprehensive storytelling, including
successes and failures, is needed to sustain
restoration momentum

The Catchment Journeys documented in this project were

emotionally charged and included uplifting information (e.g.,

restoration successes such as return of a specific fish or bird

species) as well as details about hardship, and failure. They were

“unconditional” stories. Unconditional stories such as these can

connect people through memory, emotion, and the granularity

of a life lived (Gearey, 2018). One CG4 participant described the

importance of unconditional stories and the need of sharing.

Exciting to be farming and feeling the pain, living and

breathing what farming challenges there are at the moment,

but also full of optimism for the [catchment] groups and what

they’re looking to achieve. But no-one has captured their story.

No-one in New Zealand has captured the story of the progress

that they have done.—CG4

Many participants were affected by the stories told by their

community members with emotional responses ranging from

elated and happy to empathetic and sad, depending on whether

group members focused on strengths and opportunities or

weakness and threats. Catchment Journeys that are emotional

are likely to affect the listener, triggering emotional responses.

Emotional responses evoke interest and engagement in readers

and listeners (Green, 2004; Lambert, 2013; Huang and Grant,

2020).

While the role of emotions is too often disregarded in the

physical sciences, it is well-understood and accepted in social

science disciplines that content, which evokes high emotional

arousal triggers action (Hemmings, 2005; White, 2009; Berger,

2011; Berger and Milkman, 2012; Nelson-Field et al., 2013).

Emotions have been shown to be one of the most potent

means researchers can use in terms of igniting an audience’s

engagement and potentially understanding (Carrus et al., 2008;

Speckemeier and Tsivrikos, 2021; Wang et al., 2021).

By understanding the emotions that shape experiences,

we can come to appreciate the meaning we make out of

them (Davies et al., 2019). Then action-based change may

be triggered, communities may be strengthened, and some

of the discussed obstacles overcome. Below, we elaborate our

participants’ responses and emotions and the implications for

comprehensive restoration storytelling.

3.3.3.1. The good: Positive storytelling inspires

ongoing restoration

In our research, participants noted that if Catchment

Journeys were to elicit positive emotions, ongoing momentum

to restore may be triggered. Examples of positive emotions

included gratitude for financial support to restore, hope for

future generations to be able to enjoy the rivers, and pride of

the restoration already achieved. For example, one participant in

CG5 had started to fence off his waterways 17 years ago to reduce

impacts on the river caused by his livestock. Now, he said, that

he was proud that he and his wife had fenced off all four km

of riverbanks on their land and planted on average a couple of

thousand trees a year along the fences.

Other participants talked about their restoration

achievements with similar passion, listing the different

kinds of restoration actions done by themselves or their group.

This passion turned to elation when participants were able

to show progress made over time as proof of the change they

had initiated (through, for example, photographs), but also the

potential change that could be made.

You don’t necessarily always feel like you’re achieving

much and then you look at pictures. We’ve been there seven

years now and it’s like: “Actually this doesn’t even look

anything like what it did when we moved here.” So then you

feel like you are achieving something.—CG1

Seeing the photos of 50 years ago now is quite inspiring

for someone like me who has just got a blank canvas.—CG1

Stories of exemplary actions serve as inspirations

(Sandercock, 2003) and our participants agreed that

sharing knowledge on restoration actions was considered

a “positive thing.”

I can only see [sharing restoration progress] as being

a positive thing. That it’s showing that there’s work going

on, and we want to share it with everyone because it is a

positive thing.—CG4

I was thinking of it more as a community to show what

we are achieving as opposed to showing off, so that people are

like, “Actually we are doing some amazing stuff.”—CG1

Being able to positively influence wider communities to

change their behavior toward improved land management

(e.g., increasing the extent of their restoration actions,

helping restoration communities to take action that is most

effective) should be the goal of successful restoration science

communication. This is because almost every river—it’s about

human change.—CG3

By providing an opportunity to act in a positive way,

for example through involvement in a community-based

restoration project, people are able to gain a sense of

accomplishment and efficacy, based on their feeling of making

a meaningful contribution to positive change (Ryan et al.,

2001; Martinez and McMullin, 2004; Leigh, 2005; Rogan

et al., 2005). Our research confirmed sharing restoration

success, such as the “good work” and “what has worked,”

was perceived to create an ongoing momentum to enable

long-term freshwater restoration, as suitably phrased by a

CG5 participant.
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If you want to effect ongoing change you need to show

what is working and have some positive stories out there.—

CG5

3.3.3.2. The bad: Including threats and challenges as

part of restoration storytelling creates empathy

and trust

Some participants also raised the point that to encourage

ongoing restoration momentum, Catchment Journeys should

not only include positive stories, but also restoration actions that

“did not work” and why they didn’t work.

It is important to share what we know about Land

Management and restoration: the things that worked and the

things that didn’t work.—CG1

To be quite honest, I know lots of people in the valley that

have been here for a wee while and they would [be happy]

to [tell] their story. But ours is not all positive like this—

it’s certainly not—it’s certainly a very unhappy little river

especially through the middle there.—CG1

Some of the restoration stories our participants shared

included hardship and failure, such as the story told by one CG1

participant who explained that his neighbor’s cattle managed to

enter his land and significantly damaged some of his waterway

plantings that he had worked on for the last 20 years.

So that work can be undone in . . . three days they were in

[amongst the planting].—CG1

Stories such as this caused other catchment group members

to feel empathetic toward this farmer (It’s heart-breaking, isn’t

it?—CG1) andmany participants recognized that for Catchment

Journeys to have a lasting impact, they will have to include

stories that share failure and hardship, because such is the “real

world.” Catchment Journeys created by participants in our study

reflected parts of the “real world” and included sections that

focused on what catchment restoration groups could do better

to restore their catchments (weaknesses) andwhat obstacles each

group experienced that hindered their restoration (threats).

In addition to the environmental challenges related to

freshwater restoration, social obligations for farmers to act

responsibly in accordance with their “social license to operate”

added further challenges to our participant’s restoration

journeys, as explained by one CG4 participant.

[W]e’re under pressure here. We’ve got 13–14-odd

neighbors now who complain about cowshed noise—they

complain about dust. We’re zoned rural but it’s rather urban

now, and it depends on who your neighbor is. We put new

baffles, and everything, in the cowshed a few years ago to make

it quieter, and I don’t milk as early as I used to in the mornings

so hopefully that makes people a little bit happier, but who

knows. We’ve got a lot of issues like that.—CG4

By providing a safe space for participants to discuss threats

and challenges, true and honest knowledge could be shared.

Honesty has been shown to create trust, which is a key

factor for social license to be granted (Woodward, 2017). That

social license is something our participants strived to achieve

or maintain.

The goal must be for us to maintain our ability to [farm].

It’s our social license to be able to continue farming.—CG4

However, we were interested to note that despite the

considerable political and cultural challenges associated with

agriculture (many exacerbated by climate change) in Aotearoa

New Zealand (NZ Ministry for the Environment & Stats NZ,

2020), our participants did not dwell on these topics during

our discussions. Instead, they focused on finding pragmatic

solutions to improve river health in their catchments through

comprehensive, and emotional, knowledge sharing.

3.3.3.3. The ugly: Better communication of freshwater

restoration is needed to inspire change

Freshwater restoration is ongoing, and our participants

recognized the need to communicate any learnings that

happened along this journey. This would allow catchment

communities to raise awareness about what restoration has

already been achieved and what else is needed to achieve their

long-term visions.

Knowing the “now” to plan the future—CG4

In our study, a hunger for improved communication within

and across catchment communities was apparent. All five

catchment groups mentioned communication and education of

community members as a weakness or a threat in their Journeys

(Table 2), emphasizing the need for improved communication

within (and beyond) their communities to encourage freshwater

restoration. Of the 28 weaknesses or threats statements, ten

specifically mentioned communication or education as an

issue (e.g., Communicate with each other—CG1, Persuading

more to join.—CG2, More educational efforts—CG3, Sharing of

information—CG4, Find a way to engage the non-engaged—CG5;

Table 2).

For CG1 it was important to share the things that worked

and the things that didn’t work, but they recognized, along with

CG3 that they could do better at educating and engaging others

about what has, and what hasn’t worked (Table 2). In contrast,

Catchment Groups 2 and 5 explained that they already did well

in telling their story, thereby inspiring communities to improve

their freshwaters (Table 2).
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Because Catchment Journeys are told by the people of the

catchment about their restoration work and any associated

successes and failures, our participants showed an increased

interest in the example story we shared with them as part of

the story creation process. We believe that their engagement

was enhanced by their emotional response (Bandura, 1986) and

positive affect (Longnecker, 2016) resulting from participation

in the collective act of storytelling in the focus group. They

were able to relate to the experiences of the “champion”

catchment group.

This sharing of catchment journeys means that catchment

champions may not only act as role models for their own,

but also for other catchment communities, thereby expanding

the potential reach and impact of their shared knowledge

significantly, as explained by this CG2 participant:

So, where you’ve got a tight community, and you’re

introducing better information and more informed and

encouraging action, [members of that catchment group] are

taking on more issues outside of [their own] catchment. And

so, there’s other strong groups that are now saying, okay, let’s

absorb this [knowledge] on catchment restoration.—CG2

Bandura (1986) explains this principle as “socially-guided

learning,” which influences cognitive development as humans

turn to others who are well-informed for advice on matters of

concern. By observing “modeled expertise,” (Bandura, 1986),

not only from within their own, but also from other catchment

groups, our participants appeared to express increased interest

about restoring their catchments.

While we acknowledge the importance of sharing

restoration knowledge as widely as possible and to as

many restoration practitioners as possible, our project did

not investigate this aspect. However, we anticipate that future

research as part of the National Register of Land Management

Actions project will address this knowledge gap.

3.4. Using Catchment Journeys to inspire
wider action-based change: Theoretical
considerations

For the interpretation of our results, we referred to the “Koru

Model of Science Communication” (Longnecker, 2016) to help

us map our findings into pathways for closing the gap between

knowledge and action through storytelling.

The Koru model focusses on the response of individuals

to information, presented in our case as Catchment Journeys.

Factors impacting an individual’s engagement with information

depends on internal and external factors. Internal factors

determine a person’s self-perceived identity and include values,

beliefs, attitudes, skills and behavior (Figure 2). External factors

that impact engagement with and use of information include

the social norms of the community, the support available

to the individual, and whether an individual can control

their own response and behavior. Together these internal and

external factors influence how an individual may (or may not)

engage with information. In our study, focus group discussions

exemplified important internal and external factors, helping

us to understand how Catchment Journeys may consolidate

existing understanding and influence participants to create and

use new knowledge (Figure 2).

However, understanding how to restore a catchment does

not automatically result in people doing so, with a gap

between possession of environmental knowledge and adoption

of pro-environmental behavior (Kollmuss and Agyeman, 2002;

Naustdalslid, 2011). We did not assess the impact of Catchment

Journeys on retention and reproduction processes and will be

conducting future research to explore this further.

4. Conclusions

Encouraging freshwater restoration, while delivering value

to society, requires supplementary approaches and tools to

science communication. These approaches and tools need to

apply to a wide network of researchers and practitioners. In

this paper, we developed storytelling as a potential tool to

communicate freshwater restoration actions at catchment scales

to inspire others within their catchment to follow suit. We did

this by exploring how a catchment community can engage in

collaborative construction of “collective narrative.”We conclude

our research with two take-home messages:

Firstly, creation of Catchment Journeys encouraged

collective narrative. This allowed common identity to be built

through bridging different ways of knowing among people

who are already working together to restore their rivers. Our

participants showed an interest in the example story we shared

with them as part of the story creation process, and this appeared

to facilitate the creation of their collective Catchment Journey.

While we have not empirically tested the “from knowledge

to action” process, we hypothesize that “collective agency” is

likely to trigger ongoing future restoration momentum within

individual catchment groups, as it has in the past. Participants

in our study left the focus group discussions with apparent

positivity and motivation “to get out there and restore.”

Because Catchment Journeys are created by the people of

the catchment about their restoration work and any associated

successes and failures, they have potential to stimulate action-

based change in other restoration communities. In fact, three

of the five catchment groups in this study have subsequently

shared their Catchment Journey with a range of audiences, such

as their wider catchment groups, their local councils, agricultural

extension practitioners, and other river restoration communities

across Aotearoa New Zealand. Further research related to this
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FIGURE 2

Examples in focus group discussions that illustrate internal and external factors in the Koru Model of Science Communication that impact

engagement with communicated information.
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project will attempt to quantify the potential of Catchment

Journeys to stimulate action-based change.

Secondly, stories in the form of Catchment Journeys

appeared promising as a freshwater restoration communication

tool. This unique form of storytelling allowed each catchment

group in our study to carefully tailor their messages to

contexts specific to their group and catchment, such as

their social settings (e.g., time since group establishment, size

and diversity of group, levels of engagement within group),

geographical location (e.g., high, or low rainfall area) or

their political situation (e.g., functioning relationship with

regional authorities).

Despite the uniqueness of each Catchment Journey, our

research showed that there are overarching elements, which

should be part of freshwater restoration communication to

inspire pro-environmental behavior within catchment groups.

We suggest that this “Archetype Catchment Journey,” if included

in restoration communication, would be valuable for large scale

freshwater restoration. Moreover, the insights gained from our

findings on communicating complex environmental processes

can be applied to other environmental restoration such as

biodiversity or matters such as climate change.

Data availability statement

The datasets presented in this article are not readily available

because participants were advised that any data collected as

part of the research will not be made publicly available.

This would have substantially restricted participation in the

research. Requests to access the datasets should be directed

to kati.doehring@cawthron.org.nz.

Ethics statement

The studies involving human participants were reviewed and

approved by University of Otago’s Human Ethics Committee

(D20/03) and Cawthron Institute’s research ethics protocol

(CAW-ETH-200804). The patients/participants provided their

written informed consent to participate in this study.

Author contributions

KD: substantial contributions to the conception or design of

the work, as well as the acquisition, analysis, interpretation of

data for the work, drafting the work or revising it critically for

important intellectual content, provides approval for publication

of the content, and agrees to be accountable for all aspects of

the work in ensuring that questions related to the accuracy or

integrity of any part of the work are appropriately investigated

and resolved. CC: substantial contributions to the conception

and design of the work and analysis and interpretation

of data for the work and revising the work critically for

important intellectual content. RY: substantial contributions

to the conception and design of the work and revising the

work critically for important intellectual content. NL: substantial

contributions to the conception and design of the work,

contributions to the analysis and interpretation of data for the

work, and revising the work critically for important intellectual

content. All authors contributed to the article and approved the

submitted version.

Funding

The research was funded by the New Zealand Ministry

for Business, Innovation and Employment National Science

Challenge Our Land andWater - Toitu te whenua, Toiora te wai,

contract C10X1901.

Acknowledgments

The authors thank all focus group participants for their

time and commitments, and the following individuals for their

contributions at various stages throughout the research: Sylvia

Tapuke, Jim Sinner, Corey Ruha, Aneika Young, Vicki Compton,

Christina Robb, Effect and the Longnecker Lab.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fcomm.

2022.1061634/full#supplementary-material

Frontiers inCommunication 15 frontiersin.org

https://doi.org/10.3389/fcomm.2022.1061634
mailto:kati.doehring@cawthron.org.nz
https://www.frontiersin.org/articles/10.3389/fcomm.2022.1061634/full#supplementary-material
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Doehring et al. 10.3389/fcomm.2022.1061634

References

Allan, J. D. (2004). Landscapes and riverscapes: the influence of land
use on stream ecosystems. Annu. Rev. Ecol. Evol. Syst. 35, 257–284.
doi: 10.1146/annurev.ecolsys.35.120202.110122

Aronson, J., Milton, S. J., Blignaut, J. N., and Clewell, A. F. (2006).
Nature conservation as if people mattered. J. Nat. Conserv. 14, 260–263.
doi: 10.1016/j.jnc.2006.05.006

Bandura, A. (1986). “Social cognitive theory,” in Annals of Child Development,
Vol. 6. Six Theories of Child Development, ed R. Vasta (Greenwich, CT: JAI Press).

Barnett, J. (2014). Catchment Management: Working Together. Hamilton, OH:
New Zealand Landcare Trust.

Bedford, T. A., and Burgess, J. (2002). “The focus-group experience,” in
Qualitative Methodologies for Geographers: Issues and Debates, eds M. Limb and
C. Dwyer. (London: Edward Arnold).

Berger, J. (2011). Arousal increases social transmission of information. Psychol.
Sci. 22, 891–893. doi: 10.1177/0956797611413294

Berger, J., andMilkman, K. L. (2012).Whatmakes online content viral? J. Market.
Res. 49, 192–205. doi: 10.1509/jmr.10.0353

Blackstock, K. L., Ingram, J., Burton, R., Brown, K. M., and Slee, B. (2010).
Understanding and influencing behaviour change by farmers to improve water
quality. Sci. Total Environ. 408, 5631–5638. doi: 10.1016/j.scitotenv.2009.04.029

Bratton, M., and Liatto-Katukdu, B. (1994). A focus group
assessment of political attitutes in Zambia. Afr. Affairs 93, 535–563.
doi: 10.1093/oxfordjournals.afraf.a098758

Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual.
Res. Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa

Brown, P., and Roper, S. (2017). Innovation and networks in New Zealand
farming.Austral. J. Agric. Resour. Econ. 61, 422–442. doi: 10.1111/1467-8489.12211

Carpenter, S. R., Stanley, E. H., and Zanden, M. J. V. (2011). State of the world’s
freshwater ecosystems: physical, chemical, and biological changes. Annu. Rev.
Environ. Resour. 36, 75–99. doi: 10.1146/annurev-environ-021810-094524

Carrus, G., Passafaro, P., and Bonnes, M. (2008). Emotions, habits and
rational choices in ecological behaviours: the case of recycling and use of public
transportation. J. Environ. Psychol. 28, 51–62. doi: 10.1016/j.jenvp.2007.09.003

Clark-Hall, P. (2018). “How to earn a Social Licence to Operate”, (ed.) R. LtD.).

Cyr, J. (2019). Focus Groups for the Social Science Researcher. Cambridge; New
York, NY: Cambridge University Press. doi: 10.1017/9781316987124

Davies, B., Biggs, J., Williams, P., and Thompson, S. (2009). Making agricultural
landscapes more sustainable for freshwater biodiversity: a case study from
southern England. Aquat. Conserv. Mar. Freshwater Ecosyst. 19, 439–447.
doi: 10.1002/aqc.1007

Davies, S. R., Halpern, M., Horst, M., Kirby, D., and Lewenstein, B. (2019).
Science stories as culture: experience, identity, narrative and emotion in public
communication of science. J. Sci. Commun. 18. doi: 10.22323/2.18050201

De Groot, W. T., and Zwaal, N. (2007). Storytelling as a medium for
balanced dialogue on conservation in Cameroon. Environ. Conserv. 34, 45–54.
doi: 10.1017/S0376892907003682

Díaz, S., Settele, J., Brondízio, E. S., Ngo, H. T., Agard, J., Arneth, A., et al.
(2019). Pervasive human-driven decline of life on Earth points to the need for
transformative change. Science 366, eaax3100. doi: 10.1126/science.aax3100

Doehring, K., Cole, C., Longnecker, N., Young, R., and Robb, C. (2022). A
missing piece of the puzzle of on-farm freshwater restoration: what motivates
land managers to record and report land management actions? Ecol. Soc. 27.
doi: 10.5751/ES-13562-270425

Doehring, K., Young, R. G., and Robb, C. (2020). Demonstrating efficacy
of rural land management actions to improve water quality - how can we
quantify what actions have been done? J. Environ. Manage. 270, 110475.
doi: 10.1016/j.jenvman.2020.110475

Fjællingsdal, K. S., and Klöckner, C. A. (2020). Green across the board: board
games as tools for dialogue and simplified environmental communication. Simul.
Gaming 51, 632–652. doi: 10.1177/1046878120925133

Flávio, H. M., Ferreira, P., Formigo, N., and Svendsen, J. C. (2017).
Reconciling agriculture and stream restoration in Europe: a review relating
to the EU Water Framework Directive. Sci. Total Environ. 596–597, 378–395.
doi: 10.1016/j.scitotenv.2017.04.057

Gearey, M. (2018). Tales from the riverside: what community stories can tell us
about sustainable water resources management practices. Sust. Dev. 26, 132–140.
doi: 10.1002/sd.1724

Goldstein, B. E., Wessells, A. T., Lejano, R., and Butler, W. (2015). Narrating
resilience: transforming urban systems through collaborative storytelling. Urban
Stud. 52, 1285–1303. doi: 10.1177/0042098013505653

Green, M. C. (2004). Transportation into narrative worlds: the role
of prior knowledge and perceived realism. Discourse Process 38, 247–266.
doi: 10.1207/s15326950dp3802_5

Guber, P. (2007). The four truths of the storyteller. Harv. Bus. Rev. 85, 52–142.

Gunningham, N., Kagan, R. A., and Thornton, D. (2004). Social license and
environmental protection: why businesses go beyond compliance. Law Social
Inquiry 29, 307–341. doi: 10.1111/j.1747-4469.2004.tb00338.x

Hay, I. (2016). Qualitative Research Methods in Human Geography. Don Mills,
Ontario: Oxford University Press.

Hemmings, C. (2005). Invoking affect: cultural theory and the ontological turn.
Cult. Stud. 19, 548–567. doi: 10.1080/09502380500365473

Huang, T., and Grant, W. J. (2020). A good story well told: storytelling
components that impact science video popularity on YouTube. Front. Commun.
5:4. doi: 10.1007/978-981-15-3250-4

Jasanoff, S. (2004). States of Knowledge the Co-production of Science and the Social
Order. New York, NY: Taylor and Francis.

Klöckner, C. A. (2015). The Psychology of Pro-Environmental Communication:
Beyond Standard Information Strategies. New York, NY: Palgrave Macmillan.
doi: 10.1057/9781137348326

Kollmuss, A., and Agyeman, J. (2002). Mind the gap: why do people act
environmentally and what are the barriers to pro-environmental behavior?
Environ. Educ. Res. 8, 239–260. doi: 10.1080/13504620220145401

Lambert, J. (2013). Digital Storytelling Capturing Lives, Creating Community.
New York, NY: Routledge. doi: 10.4324/9780203102329

Lankford, B., van Koppen, B., Franks, T., and Mahoo, H. (2004). Entrenched
views or insufficient science?: contested causes and solutions of water allocation
insights from the Great Ruaha River Basin, Tanzania. Agric. Water Manag. 69,
135–153. doi: 10.1016/j.agwat.2004.04.005

Leigh, P. (2005). The ecological crisis, the human condition, and community-
based restoration as an instrument for its cure. Ethics Sci Environ. Polit. 5, 3–15.
doi: 10.3354/esep005003

Lombard, M., Snyder-Duch, J., and Bracken, C. C. (2002). Content analysis in
mass communication: assessment and reporting of intercoder reliability. Hum.
Commun. Res. 28, 587–604. doi: 10.1111/j.1468-2958.2002.tb00826.x

Longnecker, N. (2016). An integrated model of science communication — more
than providing evidence. J. Sci. Commun. 15, Y01. doi: 10.22323/2.15050401

Mamykina, L., Candy, L., and Edmonds, E. (2002). Collaborative creativity.
Commun. ACM 45, 96–99. doi: 10.1145/570907.570940

Mannarini, T., and Fedi, A. (2009). Multiple senses of community: the
experience and meaning of community. J. Community Psychol. 37, 211–227.
doi: 10.1002/jcop.20289

Manyweathers, J., Taylor, M., and Longnecker, N. (2020). Expertise and
communicating about infectious disease: a case study of uncertainty and rejection
of local knowledge in discourse of experts and decisionmakers. J. Sci. Commun. 19.
doi: 10.22323/2.19040201

Martinez, T. A., and McMullin, S. L. (2004). Factors affecting decisions
to volunteer in nongovernmental organizations. Environ. Behav. 36, 112–126.
doi: 10.1177/0013916503256642

McAfee, D., Doubleday, Z. A., Geiger, N., and Connell, S. D. (2019). Everyone
loves a success story: optimism inspires conservation engagement. Bioscience 69,
274–281. doi: 10.1093/biosci/biz019

Meals, D. W., Dressing, S. A., and Davenport, T. E. (2010). Lag time in water
quality response to best management practices: a review. J. Environ. Qual. 39,
85–96. doi: 10.2134/jeq2009.0108

Monaghan, R., Manderson, A., Basher, L., Spiekermann, R., Dymond, J., Smith,
C., et al. (2021). Quantifying contaminant losses to water from pastoral landuses
in New Zealand II. The effects of some farm mitigation actions over the past two
decades. New Zeal. J. Agric. Res. 64, 365–389. doi: 10.1080/00288233.2021.1876741

Frontiers inCommunication 16 frontiersin.org

https://doi.org/10.3389/fcomm.2022.1061634
https://doi.org/10.1146/annurev.ecolsys.35.120202.110122
https://doi.org/10.1016/j.jnc.2006.05.006
https://doi.org/10.1177/0956797611413294
https://doi.org/10.1509/jmr.10.0353
https://doi.org/10.1016/j.scitotenv.2009.04.029
https://doi.org/10.1093/oxfordjournals.afraf.a098758
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1111/1467-8489.12211
https://doi.org/10.1146/annurev-environ-021810-094524
https://doi.org/10.1016/j.jenvp.2007.09.003
https://doi.org/10.1017/9781316987124
https://doi.org/10.1002/aqc.1007
https://doi.org/10.22323/2.18050201
https://doi.org/10.1017/S0376892907003682
https://doi.org/10.1126/science.aax3100
https://doi.org/10.5751/ES-13562-270425
https://doi.org/10.1016/j.jenvman.2020.110475
https://doi.org/10.1177/1046878120925133
https://doi.org/10.1016/j.scitotenv.2017.04.057
https://doi.org/10.1002/sd.1724
https://doi.org/10.1177/0042098013505653
https://doi.org/10.1207/s15326950dp3802_5
https://doi.org/10.1111/j.1747-4469.2004.tb00338.x
https://doi.org/10.1080/09502380500365473
https://doi.org/10.1007/978-981-15-3250-4
https://doi.org/10.1057/9781137348326
https://doi.org/10.1080/13504620220145401
https://doi.org/10.4324/9780203102329
https://doi.org/10.1016/j.agwat.2004.04.005
https://doi.org/10.3354/esep005003
https://doi.org/10.1111/j.1468-2958.2002.tb00826.x
https://doi.org/10.22323/2.15050401
https://doi.org/10.1145/570907.570940
https://doi.org/10.1002/jcop.20289
https://doi.org/10.22323/2.19040201
https://doi.org/10.1177/0013916503256642
https://doi.org/10.1093/biosci/biz019
https://doi.org/10.2134/jeq2009.0108
https://doi.org/10.1080/00288233.2021.1876741
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org


Doehring et al. 10.3389/fcomm.2022.1061634

Morresey, K., and Hellberg, C. (2015). Sustainable Catchment Programme
- Weaving Science and Community into Action. Auckland Regional Council,
Auckland, New Zealand.

Moyer-Gusé, E. (2008). Toward a theory of entertainment persuasion: explaining
the persuasive effects of entertainment-education messages. Commun. Theory 18,
407–425. doi: 10.1111/j.1468-2885.2008.00328.x

Naustdalslid, J. (2011). Climate change – the challenge of translating
scientific knowledge into action. Int. J. Sust. Dev. World Ecol. 18, 243–252.
doi: 10.1080/13504509.2011.572303

Nelson-Field, K., Riebe, E., and Newstead, K. (2013). The emotions that drive
viral video. Austral. Market. J. 21, 205–211. doi: 10.1016/j.ausmj.2013.07.003

Neuendorf, K. A. (2002). The Content Analysis Guidebook, 2nd Edn. Thousand
Oaks, CA: SAGE Publications, Inc.

NZ Ministry for the Environment & Stats NZ. (2020). New Zealand’s
Environmental Reporting Series: Our Freshwater 2020. Available online at: http://
www.mfe.govt.nz (accessed December 19, 2022).

Ostrom, E. (1990). Governing the Commons: The Evolution of
Institutions for Collective Action. Cambridge: Cambridge University Press.
doi: 10.1017/CBO9780511807763

Our Land and Water - Toitu te Whenua, T. T. W. (2022). Register of
Land Management Actions. Available online at: https://ourlandandwater.
nz/incentives-for-change/national-register-of-actions/ (accessed March 2,
2022).

Phillips, C., Allen, W., Fenemor, A., Bowden, B., and Young, R. (2010).
Integrated catchment management research: lessons for interdisciplinary science
from the Motueka Catchment, New Zealand. Mar. Freshwater Res. 61, 749–763.
doi: 10.1071/M.F.09099

QSR International. (1999). NVivo Qualitative Data Analysis Software.

Richardson, J. E. (2022). The cows may safely graze: placing expert-lay
relationships at the center of overcoming the expert-lay knowledge divide∗ . Rural
Sociol. 87, 489–510. doi: 10.1111/ruso.12426

Robinson, G. M. (2006). Ontario’s environmental farm plan: evaluation and
research agenda. Geoforum 37, 859–873. doi: 10.1016/j.geoforum.2005.05.002

Rogan, R., O’Connor, M., and Horwitz, P. (2005). Nowhere to hide: awareness
and perceptions of environmental change, and their influence on relationships with
place. J. Environ. Psychol. 25, 147–158. doi: 10.1016/j.jenvp.2005.03.001

Rose, F. (2012). The Art of Immersion: How the Digital Generation Is Remaking
Hollywood, Madison Avenue, and the Way We Tell Stories. New York, NY: W. W.
Norton and Company.

Ruha, C., Tapuke, S., and Young, A. (2021). “Mai te rangi ki the whenua, mai the
whenua ki te rangi.” (Scion. p. 52). Available online at: https://ourlandandwater.nz/
wp-content/uploads/2021/11/Mai-te-rangi-ki-te-whenua-mai-te-whenua-ki-te-
rangi-Literature-Review-4web-1.pdf (accessed December 19, 2022).

Ryan, R. L., Kaplan, R., and Grese, R. E. (2001). Predicting
volunteer commitment in environmental stewardship programmes.

J. Environ. Plann. Manag. 44, 629–648. doi: 10.1080/0964056012
0079948

Sandercock, L. (2003). Out of the Closet: the importance of stories
and storytelling in planning practice. Plann. Theory Pract. 4, 11–28.
doi: 10.1080/1464935032000057209

Schneider, F., and Buser, T. (2017). Promising degrees of stakeholder
interaction in research for sustainable development. Sust. Sci. 13, 129–142.
doi: 10.1007/s11625-017-0507-4

Sjölander-Lindqvist, A., Murin, I., and Dove, M. E. (2022). Anthropological
Perspectives on Environmental Communication. Cham: Springer; Palgrave
Macmillan. doi: 10.1007/978-3-030-78040

Society for Ecological Restoration International (SER) Science & PolicyWorking
Group. (2004). SER International Primer on Ecological Restoration. Tucson, AZ:
Society for Ecological Restoration International.

Speckemeier, L., and Tsivrikos, D. (2021). Power on environmental emotions and
behavior. Soc. Respons. J. 17, 937–951. doi: 10.1108/SRJ-05-2020-0182

Stoknes, P. E. (2017). What We Think About When We Try Not to Think
About Global Warming: Toward a New Psychology of Climate Action. White River
Junction, Vermont: Chelsea Green Publishing.

Turnhout, E., and Neves, K. (2019). “Lay Expertise,” in Environmental
Expertise: Connecting Science, Policy and Society, eds. E. Turnhout, W.
Halffman and W. Tuinstra. (Cambridge: Cambridge University Press) 184–199.
doi: 10.1017/9781316162514.016

United Nations Environment Programme. (2021). Progress on freshwater
ecosystems: tracking SDG 6 series - global indicator 6.6.1 updates and acceleration
needs. Available online at: https://www.unwater.org/app/uploads/2021/09/SDG6_
Indicator_Report_661_Progress-on-Water-related-Ecosystems_2021_EN.pdf
(accessed December 19, 2022).

United Nations. (2015). Transforming our world: The 2030 agenda for
sustainable development. Avaialble online at: https://sdgs.un.org/sites/default/
files/publications/21252030%20Agenda%20for%20Sustainable%20Development
%20web.pdf (accessed December 19, 2022).

Wang, X., Zhang, L., Jiang, X., and Wang, J. (2021). Promoting water
conservation based on the matching effect of regulatory focus and emotion. Int.
J. Environ. Res. Public Health 18, 1680. doi: 10.3390/ijerph18041680

Wellings, K., Branigan, P., and Mitchell, K. (2000). Discomfort, discord and
discontinuity as data: using focus groups to research sensitive topics. Cult. Health
Sex. 2, 255–267. doi: 10.1080/136910500422241

White, P. (2009). Introduction. Isis 100, 792–797. doi: 10.1086/652019

Wilkinson, S. (1998). Focus group methodology: a review. Int. J. Soc. Res.
Methodol. 1, 181–203. doi: 10.1080/13645579.1998.10846874

Woodward, M. (2017). “The urban rural divide,” in: Kellogg Rural
Leadership Course. Available online at: https://ruralleaders.co.nz/the-urban-
rural-divide-how-can-the-new-zealand-dairy-industry-better-its-social-licence-
with-new-zealands-urban-populations-michael-woodward/ (accessed December
19, 2022).

Frontiers inCommunication 17 frontiersin.org

https://doi.org/10.3389/fcomm.2022.1061634
https://doi.org/10.1111/j.1468-2885.2008.00328.x
https://doi.org/10.1080/13504509.2011.572303
https://doi.org/10.1016/j.ausmj.2013.07.003
http://www.mfe.govt.nz
http://www.mfe.govt.nz
https://doi.org/10.1017/CBO9780511807763
https://ourlandandwater.nz/incentives-for-change/national-register-of-actions/
https://ourlandandwater.nz/incentives-for-change/national-register-of-actions/
https://doi.org/10.1071/M.F.09099
https://doi.org/10.1111/ruso.12426
https://doi.org/10.1016/j.geoforum.2005.05.002
https://doi.org/10.1016/j.jenvp.2005.03.001
https://ourlandandwater.nz/wp-content/uploads/2021/11/Mai-te-rangi-ki-te-whenua-mai-te-whenua-ki-te-rangi-Literature-Review-4web-1.pdf
https://ourlandandwater.nz/wp-content/uploads/2021/11/Mai-te-rangi-ki-te-whenua-mai-te-whenua-ki-te-rangi-Literature-Review-4web-1.pdf
https://ourlandandwater.nz/wp-content/uploads/2021/11/Mai-te-rangi-ki-te-whenua-mai-te-whenua-ki-te-rangi-Literature-Review-4web-1.pdf
https://doi.org/10.1080/09640560120079948
https://doi.org/10.1080/1464935032000057209
https://doi.org/10.1007/s11625-017-0507-4
https://doi.org/10.1007/978-3-030-78040
https://doi.org/10.1108/SRJ-05-2020-0182
https://doi.org/10.1017/9781316162514.016
https://www.unwater.org/app/uploads/2021/09/SDG6_Indicator_Report_661_Progress-on-Water-related-Ecosystems_2021_EN.pdf
https://www.unwater.org/app/uploads/2021/09/SDG6_Indicator_Report_661_Progress-on-Water-related-Ecosystems_2021_EN.pdf
https://sdgs.un.org/sites/default/files/publications/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sdgs.un.org/sites/default/files/publications/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sdgs.un.org/sites/default/files/publications/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://doi.org/10.3390/ijerph18041680
https://doi.org/10.1080/136910500422241
https://doi.org/10.1086/652019
https://doi.org/10.1080/13645579.1998.10846874
https://ruralleaders.co.nz/the-urban-rural-divide-how-can-the-new-zealand-dairy-industry-better-its-social-licence-with-new-zealands-urban-populations-michael-woodward/
https://ruralleaders.co.nz/the-urban-rural-divide-how-can-the-new-zealand-dairy-industry-better-its-social-licence-with-new-zealands-urban-populations-michael-woodward/
https://ruralleaders.co.nz/the-urban-rural-divide-how-can-the-new-zealand-dairy-industry-better-its-social-licence-with-new-zealands-urban-populations-michael-woodward/
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

	Collective storytelling as a river restoration tool: The role of catchment communities in inspiring environmental change
	1. Introduction
	2. Methods
	2.1. Data collection and analysis
	2.1.1. Facilitation of focus groups
	2.1.2. Story creation: Catchment Journeys
	2.1.3. Thematic analysis


	3. Results and discussion
	3.1. Focus group dynamics and social settings
	3.2. Catchment Journey creation
	3.3. Thematic analysis: Three overarching elements of knowledge sharing for river restoration
	3.3.1. Catchment Journeys should be produced and shared by authentic storytellers to encourage action-based change
	3.3.2. Land stewardship through community cohesion motivates freshwater ecosystem restoration
	3.3.3. The good, the bad, and the ugly: Comprehensive storytelling, including successes and failures, is needed to sustain restoration momentum
	3.3.3.1. The good: Positive storytelling inspires ongoing restoration
	3.3.3.2. The bad: Including threats and challenges as part of restoration storytelling creates empathy and trust
	3.3.3.3. The ugly: Better communication of freshwater restoration is needed to inspire change


	3.4. Using Catchment Journeys to inspire wider action-based change: Theoretical considerations

	4. Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


