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Abstract

The Sustainable Development Goals (SDGs) recognise the importance of action across all scales to achieve a sustainable
future. To contribute to overall national- and global-scale SDG achievement, local communities need to focus on a locally-
relevant subset of goals and understand potential future pathways for key drivers which influence local sustainability. We
developed a participatory method to co-create local socioeconomic pathways by downscaling the SDGs and driving forces
of the shared socioeconomic pathways (SSPs) via a local case study in southern Australia through contextual analysis and
community engagement. We linked the SSPs and SDGs by identifying driving forces and describing how they affect the
achievement of local SDGs. We co-created six local socioeconomic pathways with the local community which track towards
futures with different levels of fulfilment of the SDGs and each encompasses a narrative storyline incorporating locally-
specific ideas from the community. We tested and validated the local pathways with the community. This method extends
the SSPs in two dimensions—into the broader field of sustainability via the SDGs, and by recontextualizing them at the local
scale. The local socioeconomic pathways can contribute to achieving local sustainability goals from the bottom up in align-
ment with global initiatives.

Keywords Sustainable development goals - Shared socioeconomic pathways - Sustainability - Community - Participatory -
Scenario
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Frame et al. 2018). To effectively promote the adoption of
local-scale action that is aligned with global-scale sustain-
ability initiatives, researchers and governments must work
with local communities to downscale global sustainability
goals and co-create pathways to their achievement.

So far, implementation of the SDGs has been pri-
marily a top-down, government-led approach, with tar-
gets and actions being set at a global (and increasingly,
national) level. Grassroots action for sustainable develop-
ment—described by Seyfang and Smith (2007, p.585) as
“solutions that respond to the local situation and the interests
of the communities involved”—is also required to realize the
SDGs (Jonas et al. 2014; Moallemi et al. 2019). Localiza-
tion of the SDGs builds on the principles of Local Agenda
21, which was a participatory, bottom-up initiative for local
authorities to engage with their communities about sustain-
able development (Coenen 2009). Localization is a process
which encompasses the downscaling of the goals to the local
level to enable co-creation of pathways in a local context.
Localizing the SDGs is intended to be a flexible process; it
can mean identifying a subset of SDGs which are relevant
to the local scale, or it can refer to a group of SDG targets.
There is increasing awareness of the importance of SDG
localization (Jones and Comfort 2020; Sterling et al. 2020),
and a number of studies have localized the SDGs with a
range of methods (EIMassah and Mohieldin 2020; Patole
2018; Tan et al. 2019).

Pathways explore plausible states of the world towards
fulfilment of the SDGs (Allen et al. 2019; O’Neill et al.
2019; Zimm, Sperling and Busch 2018). The SSPs are global
narratives that describe potential futures based upon chal-
lenges to climate change adaptation and mitigation devel-
oped by the global change research community (O’Neill
et al. 2014, 2017). The SSPs were originally intended to be
downscaled by including basic pathways for modelling at
global or large regional scales (Riahi et al. 2017; van Vuuren
et al. 2017) and extended pathways that build upon the basic
pathways at local or sectoral scales. To extend the SSPs, Van
Ruijven et al. (2014) suggested adding additional driving
forces (the socioeconomic elements around which the SSPs
are built) to enhance them, and downscaling so they could
apply to different spatial or sectoral scales. Zandersen et al.
(2019) extended the SSPs to explore future environmental
outcomes for the Baltic Sea and contextualized them to
sustainable development outcomes. Other studies have also
extended the SSPs to particular regions (Kok et al. 2019;
Nilsson et al. 2017; Palazzo et al. 2017). As with the SDGs,
global pathways such as the SSPs can also be localized to
better represent the diversity of place-specific sustainability
contexts.

A number of studies have assessed individual SDGs
and targets under the SSPs, for example, poverty (Crespo
Cuaresma et al. 2018), child mortality (Lucas et al. 2019),
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air pollution (Zhang 2015), poverty, and inequality (Byers
et al. 2018). Moyer and Hedden (2020) projected limited
progress towards several SDGs under the Middle-of-the-
road SSP2 and Zimm et al. (2018) suggested broadening
the basis of the SSP narratives to encompass all areas of the
SDGs. In one of the few national-level assessments, Allen
et al. (2019) found that Australia would find it challenging
to completely achieve the SDGs under the SSPs without
major socioeconomic transformation. However, pathway
analysis for the SDGs that relies on the aggregation of data
at national or global levels cannot capture the socioeconomic
and environmental heterogeneity prevalent at local scales
(Patole 2018). While the extension of the SSPs and their
assessment against SDGs have been undertaken at the global
and national levels, the SSPs and the SDGs have not been
explicitly localized and linked (Yang and Cui 2019). Tailor-
ing SDGs and SSPs to the local level can help local com-
munities understand the potential influence of future driving
forces in the effectiveness of alternative interventions on sus-
tainability and help achieve the SDGs from the ground up.

Communities, stakeholders, and researchers need to work
together to co-create locally relevant sustainability path-
ways and participatory methods are essential for enabling
this collaboration (Halbe, Holtz and Ruutu 2020). These
can include superficial activities such as surveys and focus
groups, through to more comprehensive methods such as
shared visioning (Basco-Carrera et al. 2017; Berland 2019).
Participatory methods have been widely used to create path-
ways and scenarios for sustainability at the local level, and
are essential for gaining a local perspective (Bennett, Kadfak
and Dearden 2016; Nilsson et al. 2017; Palazzo et al. 2017).
They have also been central to planning for the SDGs at
national and sectoral levels (Fuldauer et al. 2019; Kanter
et al. 2016). To co-create local sustainability goals and path-
ways, engagement with the local community is essential.

In this study, we developed a participatory approach to
localize the global SDGs and SSPs and link them to co-cre-
ate local socioeconomic pathways. In a case study in south-
ern Australia (see Sect. “Study area”), we used a range of
participatory techniques including a Listening Post, Kitchen
Table Discussion, Open House, and Visioning Workshop to
collect data on the concerns and priorities of local stakehold-
ers about the future sustainability of their community. We
used this data along with a contextual analysis of documents
to identify priority SDGs and develop locally-relevant socio-
economic pathways towards these goals incorporating ideas
provided by the community. Via the development of a new
sustainability pathway space, we examined the influence of
socioeconomic driving forces on local SDGs and evaluated
them through feedback from the community. We discuss the
implications of linking the SDGs with the SSPs to co-create
socioeconomic pathways which address local challenges yet
align with global sustainability goals.
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Materials and methods
The definition of local socioeconomic pathways

Local socioeconomic pathways describe potential futures at
the local scale based upon different levels of achievement of
the SDGs. They are created as a narrative storyline drawn
from a suite of assumptions of how local driving forces will
affect the achievement of local SDGs under each pathway.
Our definition here of driving forces is equivalent to the
SSP elements (see O’Neill et al. 2017, Tables 1, 2, 3) which
describe major trends such as land-use change or techno-
logical advances that will shape the potential ways that the
future may unfold (Kriegler et al. 2012; O’Neill et al. 2014;
van Vuuren et al. 2012).

We co-created local socioeconomic pathways through two
processes: contextual analysis of documents and commu-
nity engagement (Fig. 1). These processes were fundamental
for localizing the SDGs and socioeconomic driving forces
which are the basis of our local pathways. The processes
provided the opportunity to cross-validate the results and fill
data gaps (e.g., using workshop data when documents fall
short), and helped reduce biases from different sources (e.g.,
economic biases in local government plans).

Contextual
Analysis

Community
Engagement

Global Local Global Driving
SDGs Priorities Forces

N e

Local Driving
[ Local SDGs |<—>‘ Foicas

N4

i Local Socioeconomic \
Pathways

Fig. 1 The process of localizing SDGs and driving forces to create
local socioeconomic pathways. The creation of local socioeconomic
pathways is underpinned by community engagement and contextual
analysis, which are represented by the intersecting circles beneath the
boxes. SDGs are localized by identifying which global SDGs inter-
act with local priorities, and driving forces are localized by identify-
ing which global driving forces interact with local priorities. At this
stage, the local SDGs and local driving forces are linked by identify-
ing which driving forces influence the SDGs, allowing an additional
round of elimination of non-relevant driving forces. The local soci-
oeconomic pathways can then be developed. All of these links and
interactions are represented by grey arrows, and these arrows show
the process of developing local socioeconomic pathways

Our work was a collaboration between the community
and researchers. Knowledge exchange was facilitated via
meetings, presentations, and emails, allowing community
representatives to participate in developing the narratives by
providing community-specific inputs, commenting on draft
narratives and validating the relevance of the final narratives.

Study area

The case study community, Forrest (Fig. 2), lies within a
regional area that was once heavily reliant on the forestry
industry. It has been a community in transition since the
prohibition of logging in 2008 and the concurrent decline of
agricultural industries. Since around 2010, tourism and tour-
ism-supporting activities have become dominant in its econ-
omy. The local environment is a temperate rainforest, which
became part of a National Park in 2005, at risk of wildfire
impact and vulnerable to the effects of climate change. For-
rest has a highly engaged community who are concerned
about their future in the face of climate change and see this
as a critical point in their development to switch to a more
sustainable path. They have particular concerns regarding
bushfire (SDG 13), new wastewater infrastructure (SDG
6), and the diversification of their economy beyond tourism
(SDG 8).The population of the community—the township of
Forrest plus the local surrounding district—is approximately
450 people. The Eastern Maar are the Traditional Owners of
south-western Victoria and custodians of the land.

Collecting data
Contextual analysis

The contextual analysis involved a comprehensive review
of locally relevant documents undertaken to understand the
sustainability context. These included published literature,
grey literature, news articles, internet content, and documen-
tation of previous community engagement activities, which
were identified through a snowball process with stakeholder
guidance. We collected 19 documents relevant to Forrest (SI
1.1). These were systematically examined in Nvivo 12 (QSR
International Pty Ltd 2018) and the contents were coded by
assigning statements to the 17 SDGs and/or a list of crite-
ria. These criteria were: challenges, historical context, key
driving forces, and opportunities. These data informed the
definition of local priorities, which assisted with the identi-
fication of relevant driving forces and SDGs to shape local
socioeconomic pathways (Fig. 1).

We conducted additional research consisting of internet
searches for relevant data or reports to gain a more com-
plete understanding of the local context. For example, demo-
graphic information principally came from the Australian
Bureau of Statistics (Australian Bureau of Statistics 2017),
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Fig.2 A map of the case

study area, in the context of
the surrounding region and of
Australia

regional growth information was derived from a consultant’s
report for the local region (SGS Economics and Planning
2018, SI 1.2). We identified the SDGs which were associ-
ated with each driving force and described that relationship
as per present-day circumstances. For example, the driving
force carbon intensity was associated with SDGs 7 (energy),
8 (economy), 9 (infrastructure), 11 (communities), 12 (con-
sumption), 13 (climate) and 15 (land), and the relationship
was described as “Forrest is heavily reliant on fossil fuel
energy and there is low penetration of renewable energy.
This leads to a high share of high carbon intensity in the
region, which impairs the achievement of SDGs related to
climate action and sustainable consumption” (SI 1.3). The
trends, opportunities, and challenges were also described
(Table SI 1).
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Community engagement

We conducted a range of participatory activities to ascertain
the shared aspirations and normative views of the commu-
nity for their future. As with the contextual analysis, the
community engagement informed local priorities, driving
forces, SDGs, and ultimately the local socioeconomic path-
way narratives (Fig. 1). To design the community engage-
ment activities (as described below), we followed the prin-
ciples of community based participatory research, where the
community is directly involved with research intended to
facilitate change within the community (Holkup et al. 2004;
Shalowitz et al. 2009). We aimed to facilitate community
ownership of the results with “the local, the present and
the demonstrable” (Voinov et al. 2016, p.212). By this we
mean that the SDGs are specific to the local community;
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our research seeks to understand the current priorities of
the community for their future; and that all knowledge
elicited from our research belongs to the community. We
characterized the community participation in our work on
Basco-Carrera’s et al. (2017) modified ladder of participa-
tion at the consultation, discussion, and co-design levels,
and as both collaborative and participatory on their spectrum
of participation. We used four approaches for community
engagement:

Listening post Derived initially from Stewart (1994), the
essential component of the engagement process (referred to
as a ‘Speak Out’) was to hold a participatory analysis event
at a location where people were already present such as a
festival or shopping centre. This was redefined as a ‘Listen-
ing Post’ to differentiate the location aspect of the activity
compared to holding an ‘Open House’, which is similar in
design and intention but held at a venue where participants
have to visit, such as a hall.

For our Listening Post, we set up a table and marquee out-
side the Forrest township’s general store for two mornings
when we anticipated there would be significant traffic from
local residents. The purpose of this activity was to famil-
iarize the community with the SDGs and receive feedback
on issues of concern to the community (SI 1.4). We asked
the local residents “we would like to know what you think
is important for the future of Forrest.” We also conducted
a poll for residents to vote for what they considered to be
the top three SDGs of relevance for the local community.
Each community member who participated was allocated
three stickers to vote for their three top issues of concern for
Forrest, framed by the SDGs (Figure SI 3c). The weighting
of votes was permitted, so participants could allocate more
than one vote to an SDG. The total number of participants
in the poll was 55 (out of a maximum of 400 community
members). Participants could also contribute opinions via
free-form text (writing on a publicly visible board) or dis-
cussion with researchers, who then wrote the main points
on the same board (with permission from the contributor)
(Figure SI 3a).

Kitchen table discussion We conducted a facilitated Kitchen
Table Discussion (van Hees et al. 2020) with community
experts representing different stakeholder groups to discover
what they considered important for the future of the com-
munity. A community-based collaborator identified eight
people of diverse experiences to participate (for example,
the group included a farmer, a local tourism business opera-
tor, a school administrator, and a government employee; SI
1.5). The facilitator took the participants through a list of
questions (Box 1). At the conclusion of the event, the par-
ticipants jointly decided upon a ranking of the SDGs.

Box 1 The list of questions posed by the facilitator
for the Kitchen Table Discussion group

How long have you lived in Forrest?

What do you like about living here in Forrest?
What keeps you here?

What are the community challenges?

There is a lot of talk about the growing rich/poor divide. What does it
look like (if at all) in Forrest?

What might be some of the threats to the town?

Semi-structured interviews We conducted semi-struc-
tured interviews (Longhurst 2016) with representatives
of the local government which administers the township
of Forrest (Colac-Otway Shire) to gain an understand-
ing of the community priorities from a local government
perspective. We interviewed three representatives who
had a close working relationship with, and understanding
of the study area; with diverse roles in the organisation
including environment coordinator, building inclusive
communities officer and tourism development officer.
We structured our interview questions framed by the
ORID method-Objective, Reflective, Interpretive and
Decisional questions (Baptiste 1995) (Box 2).

Box 2 The list of four questions used
in the semi-structured interviews

Objective question

a) How long have you been with Colac-Otway Shire?

b) What does your job with Council involve?

Reflective question

a) What parts of your job with Colac-Otway Shire involve Forrest?
b) How does your work intersect with Forrest and/or sustainability?
Interpretive question

a) What do you see to be the key issues that Forrest is facing?

b) What things do you think we need to consider for the future of
Forrest?

Decisional question
a) What do you see to be the key issues for this project?

b) Are there any key actions you think we need to take to achieve
our aims?

Open house To extend and confirm our research from
the Listening Post and Kitchen Table Discussion, we
ran an Open House event (DELWP 2014). At this event,
we collected the information gained from the previous
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activities into broad themes and created posters for each
theme, illustrated with local images, containing direct
quotes from the previous events and posing questions
about each theme (Figure SI 5 and SI 6). These post-
ers were hung in the local community hall for two days,
and residents were able to visit and provide feedback,
either via direct conversation with the researchers, or by
writing onto paper adjacent to the posters (SI 1.6). This
event was conducted approximately one month after the
Listening Post and Kitchen Table Discussion, and there
were 23 registered participants. It was held concurrently
with another community event to increase traffic and
advertised through social media, the local newspaper,
and flyers posted throughout the town.

Visioning and ideas workshop To have the community
articulate a shared vision for a sustainable future for For-
rest in 2030, we conducted a Visioning and Ideas Work-
shop (Nam 2013). This event was advertised through
social media, the local newspaper, and flyers throughout
the town, and was conducted approximately one month
after the Open House. There were 16 participants in this
activity. To elicit this vision, the facilitator took the group
through a guided visualization which described a hypo-
thetical walk through the town in 2030, and each attendee
wrote down the changes they saw. Then, in small groups,
the participants collated these visions into a mock news-
paper template and shared them as ‘news articles’ with
the larger group. Following this, the small groups pro-
vided ideas for how they would achieve their vision of
Forrest, and what tensions they saw with the commu-
nity aspirations (SI 1.7). After this event, the research-
ers summarised the information collected through all the
community engagement activities into one shared com-
munity vision and returned it to the attendees for confir-
mation and acceptance.

Defining local SDGs

We localized SDG goals and targets by identifying the
community priorities for the future and eliciting their ambi-
tions for a sustainable future (Fig. 1). We generated three
SDG shortlists from the contextual analysis and community
engagement, and then combined them to obtain a final list
of local priority SDGs. Through the contextual analysis,
we selected the top six SDGs based on the frequency of
related statements across the database of documents. From
the Listening Post, we shortlisted the top six SDGs from
the community poll. The top six SDGs from the ranking
decided upon at the conclusion of the Kitchen Table Discus-
sion formed a third shortlist. We consolidated these three
shortlists into one final list of priority SDGs. The SDGs
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that were common to at least two of the three shortlists were
chosen as the local priority SDGs.

Localizing pathways

We localized the SSPs by co-creating a set of narratives
specific to our local community (Fig. 1). The data collected
through the activities described in Sect. “Collecting data”
was used to localize the socioeconomic driving forces and
ideas provided by the community were included in the path-
way narratives. We called our narratives the local socioeco-
nomic pathways.

Developing the sustainability pathway space

In adapting the SSPs to the context of the SDGs, we needed
to reframe the conceptual space of possible pathways. The
original SSPs are defined in a two-dimensional space based
on challenges to climate mitigation and climate adaptation
(O’Neill et al. 2014). However, this conceptual space can
be adapted depending on the context (Allen et al. (2019).
To define our pathways in the context of the SDGs, we con-
structed a three-dimensional space with each axis represent-
ing one of the three dimensions of the SDGs i.e., people,
planet, and prosperity (UN 2015). These dimensions are
equivalent to the sustainability pillars of society, environ-
ment and economy (Purvis, Mao and Robinson 2019), and
the SDGs were aligned with these dimensions by Folke et al.
(2016) in their ‘wedding cake’ diagram. We co-created path-
ways which depicted varying levels of SDG fulfilment along
these three axes (Fig. 3). We placed a hypothetical cube on
these axes as our sustainability pathway space and identi-
fied the corners of the cube which perform well on at least
two dimensions as representative pathways (LSPs 1-4). Two
additional pathways were defined: one which does not pri-
oritize any dimension as a worst-case (LSP 5) and one in
the centre of the cube as Business As Usual (LSP 6-BAU)
where there has been little effort to promote sustainability
in any dimension.

Identifying local driving forces

O’Neill et al. (2017) created a list of driving forces for the
SSPs, but emphasised that this list was not exhaustive and
could be adapted or extended. To link these driving forces
with the SDGs, we refined the list of socioeconomic driv-
ing forces so that they were appropriate for the local con-
text (O’Neill et al. 2017; Absar and Preston 2015; Frame
et al. 2018; van Ruijven et al. 2014). This was informed
by knowledge gathered from the contextual analysis and
community engagement, as we had identified the key com-
munity concerns and vision for the future. Refining entails
both elimination of driving forces and addition of new ones,
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Fig.3 Axes representing the conceptual space in which the pathways
sit. Each axis represents one of the dimensions of the Sustainable
Development Goals (people, planet, and prosperity). One pathway
sits at each outer vertex of a hypothetical cube on these axes, and
there is a pathway at the approximate centre point of the cube rep-
resenting Business As Usual (BAU). The vertices are color-coded to
represent the dimensions which are prioritized for that pathway: yel-
low—prosperity; green—planet; and blue—people. LSP 5 and BAU are
not color-coded as no dimensions are prioritized in these scenarios

based on relevance to the local context. We excluded those
driving forces which are global in nature (e.g., Globalisation
or International cooperation) as our local community has
a low population and its economy is mainly driven by the
local region; and those which do not impact the fulfilment of
the priority SDGs at the local scale. We added new driving
forces (e.g., tourism) which were identified as locally impor-
tant (Table SI 1). To link the socioeconomic pathways and
the SDGs, we identified the driving forces which influenced
the SDGs and described the impact that influence would
have on the fulfilment of the SDGs. If a driving force had
one-third or fewer locally prioritized SDGs associated with
it, then it was eliminated—in this case, 0, 1 or 2 SDGs. The
remainder were deemed to be influential local driving forces
and therefore key in shaping the LSPs.

Evaluating the effect of local driving forces on local SDGs

Using the collected data, we assessed how the driving forces
influenced the local SDGs under each local pathway in
Fig. 3. This resulted in six detailed assumptions tables, one
for each pathway. An example assumption for the impact of
driving force carbon intensity (i.e., level of fossil fuel use)

on SDG 15 (Life on Land) under the people and prosperity
pathway is:

“Use of fossil fuels is high, which has a negative effect
on the environment due to increasing greenhouse gas
emissions, which strengthens climate change”.

We generated each assumption through extrapolation of the
emerging trends, challenges, and opportunities identified in
the contextual analysis (see SI 1.3). In the previous example,
we relied on challenges for generating the assumption as the
pathway did not prioritize planet, and SDG 15 is an environ-
ment (planet) SDG. However, for the same driving force of
carbon intensity and the same SDG 15 but under the planet
and prosperity pathway, we extrapolated upon the opportuni-
ties (SI 1.3) and generated the assumption:

“There is protection of terrestrial ecosystems, and
cessation of logging. This lessens the effect of carbon
intensity”.

These detailed assumptions were assembled in six tables (SI
2). We synthesized these detailed assumptions and described
them visually, with color representing a positive, negative
or neutral impact of the driving forces on each SDG, and
arrows indicating the change in the impact of the local driv-
ing forces with respect to each SDG over time.

Developing narratives for local socioeconomic pathways

We consolidated the assumptions of how each driving force
influenced different local SDGs, under each pathway. For
example, the consolidated assumption for Carbon intensity,
under LSP 1, is:

“International tourism has a negative impact on carbon
intensity (through air travel), but locally there are posi-
tive impacts and policies, such as a renewable energy
microgrid, halting deforestation and protection of ter-
restrial ecosystems.”

From these assumptions, we developed six pathway narra-
tives which depicted the potential futures of the local com-
munity under the pathway conditions.

Testing and validation of pathway narratives

To validate and confirm the pathways with the local commu-
nity, the detailed assumptions were returned to three com-
munity representatives for review. These representatives
examined the researcher synthesis and provided new ideas
to be incorporated into the assumptions and the narratives.
The results were then presented in two seminars for the local
community to disseminate the outcomes.
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Results
Defining local SDGs

We identified three sets of priority SDGs, independently
from each other, from three sources: the contextual analysis
and two community engagement activities (Listening Post
and Kitchen Table Discussion) (Fig. 4). We shortlisted the
SDGs which were identified as important in two or more
sources, leading to a set of six common SDGs, which were
Good Health and Wellbeing; Clean Water and Sanitation;
Decent Work and Economic Growth; Sustainable Cities and
Communities; Climate Action; and Life on Land (Fig. 4).
There was significant overlap in the three sets, and thus only
three SDGs were eliminated from the total pool of nine.

Left of pair = References (%)
Right of pair = Votes (%)

M Solid fill = Priority SDGs

%, Shaded fill = Non-priority SDGs
== Kitchen Table Discussion

v

Final priority shortlist

%
) , % % a3
Mt & v~ Ml S @ o

Fig.4 Results of SDG selection from the contextual analysis and
community engagement. Bars on the left of each pair are the contex-
tual analysis results, and bars, on the right of each pair are the Listen-
ing Post poll results. The columns with a solid colour fill indicate the
priority SDGs identified in the contextual analysis and Listening Post
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1.2

Localizing pathways

We found from the contextual analysis that tourism was a
major driving force in the local economy; there was a strong
concern in the community around bushfire impact and other
climate-driven threats; and there was a desire to recognize
and incorporate local Indigenous culture. From the origi-
nal list of 30 SSP driving forces, we added three that were
identified as important issues (Tourism, Resilience against
climate change impacts, and Indigenous rights/traditional
knowledge), and eliminated six due to a lack of relevance to
the local scale (Urbanisation, Globalisation, International
cooperation, Environmental policy, Policy orientation, and
Institutions) (SI 1.3). By identifying relationships between
the driving forces and the SDGs, we linked them and then
filtered out those which had two or fewer local SDGs associ-
ated with them, leaving a final list of 21 local driving forces
(Table 1).

'21.7
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8g¥ ?
6
55
42
16
% %
%/ ,
== BE Ul 6
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poll, with the percentage at the top of the bar. The SDGs selected at
the end of the Kitchen Table Discussion are identified with a black
line at the bottom of the pair of bars, and SDGs that are common to
two or more activities are identified with a black triangle at the top of
the bars
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Table 1 The influence of socioeconomic driving forces on the SDGs.
Greyed-out columns indicate non-local SDGs. Colored columns indi-
cate the localized priority SDGs (3, 6, 8, 11, 13 and 15). Greyed-out
rows indicate driving forces which have a relationship with two or
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1 e e gumem 4o, 5B g,

it S v gl G U
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fewer local SDGs, and therefore are considered non-relevant for the
local context. Solid (colored or grey) circles indicate a link between
the SDG and the driving force. Empty (colored or grey) circles indi-
cate no link between the SDG and the driving force
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sbes/ 1 2 JEM 4 s N 7 EM @9 10 12 [EEN 14 T 16 17
Driving forces
Demographics
Population Growth ® o o O O
Fertility @ O o O O
Migration o o o O O
Economy & Lifestyle
Inequality o o o O O
International trade O o o O o
Consumption & diet o O o o o
Tourism O o o o o
Technology
Development O O o o O
Transfer O O . . O
Carbon intensity O @ o o o
Energy intensity O O o o o
Environment & Natural Resources
Fossil constraints O o o o o
Environment O o o o o
Land use O o [ ] o o
Agriculture O o o o [
Resilience against
climate change O @ o o o
impacts
Human Development
Access to health
facilities; water; o ® ® O O
sanitation
Equity o o o O O
Social cohesion o ® [ ) O o
Societal participation [ ) o o O o
Indigenous rights/
traditional o () o o o
knowledge

We described how each driving force influences the local
SDGs under each pathway, resulting in 756 individual quali-
tative assumptions (SI 2, an example of these are contained
in Fig. 5). We visualized the effects of the local driving
forces as described in the assumptions, where the impact of

each driving force is specific to the context of the pathway,
and also specific to the context of the SDG (Fig. 6). For
example, the driving force population growth has the follow-
ing assumptions under SDG 6 (clean water and sanitation)
for LSP 1:
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LSP 6 - Business As Usual (BAU) % |
LSP 5 - No sustainability priorities l

LSP 4 - Planet and Prosperity @ @ I

LSP 3 - People and Planet 888 & |

LSP 1 - People, Planet and Prosperity R88 ¢ Q I

LSP 2 - People and Prosperity 828

Driving Force 1: Population Growth

Driving force 21: Indigenous rights

Excellent health care increases life expectancy.
Population grows through migration, new
children, and ageing population.

g cumn  Water efficiency is increased but in times of
=— water scarcity, it can be trucked in (from
v desalination plants etc).

§ iumse  Sustainable tourism and other economic growth
,\/|' create jobs in the community, encouraging
] people to migrate in.

The number of deaths due to disasters (e.g

is a safe place to live.

L | Climate-related disaster resilience is improved
0 (bushfire, flooding). This makes Forrest a
desirable place to live.

_ Land is rezoned for new housing to be built to
= house new residents.

bushfire, flood, climate change) reduces. Forrest

Prevention and treatment of substance abuse is
strengthened. There is universal access to sexual and
reproductive health care, and universal health care.
Water-related ecosystems are managed and protected
with the support and assistance of the Indigenous
community as stewards of the land and water, and
traditional knowledge.

The number of youth not in education and employment
is reduced. Indigenous communities assist with
engineering and management of the environment to
promote economic growth.

There is access for all to safe, adequate and affordable
housing, and to safe, affordable, accessible and
sustainable transport. Policies have been implemented
for inclusive disaster risk management.

Community resilience is strengthened with the support
and assistance of the Indigenous community as
stewards of the land and water, and with traditional
knowledge.

Forests are managed sustainably, degraded land is
restored, and ecosystems are conserved with the help
of the local Indigenous community as stewards of the
land and water, and with traditional knowledge.

Fig.5 An example of the detailed assumptions as contained in SI 2. For each pathway, there is an assumption of how each driving force influ-
ences each of the six local SDGs. In total, for all six pathways, there are 756 individual assumptions

“Water is used efficiently and sustainably, within the
carrying capacity of the community.”

Here we have all dimensions prioritized, so water use
is sustainable and results in a positive outcome for SDG 6,
and “within the carrying capacity” indicates no net change
over time, hence the arrow for this assumption is static and
colored green. By contrast, the same driving force and SDG
under LSP 2:

"Water efficiency is increased but in times of water
scarcity, it can be trucked in (e.g. from desalination
plants)."

This LSP prioritizes only people and prosperity, which
means that environmental outcomes are disregarded. Desali-
nation of water is an energy-intensive process, and without
clean energy, this is a negative environmental impact (as
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detailed under the energy intensity driving force). However,
the overall outcome for LSP2 is general population growth,
with a neutral impact on SDG 6, represented with a yellow
arrow indicating moderate growth.

The best outcome for the local SDGs occurs with LSPs 1
(people, planet, and prosperity) and 3 (people and planet),
while LSP 2 (people and prosperity) shows poor environ-
mental outcomes, LSP 4 (planet and prosperity) has both
poor social and economic outcomes, and LSP 5 (no dimen-
sions prioritized) has poor outcomes for all SDGs. LSP 6
(BAU) has neither excellent nor exceptionally poor out-
comes, however, the impact of the driving forces indicates
that the SDGs are unlikely to be achieved without major
changes.

We consolidated the detailed SDG impact assumptions
into one single outcome for each driving force, for each sce-
nario (Table SI 8). From these, we developed six pathway
narratives (Box 3).
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People, Planet& | People & Prosperity| People & Planet | Planet & Prosperity | No sustainability | Business As Usual
Prosperity priorities
@B B | @ | @ B %
LSP 1 LSP 2 LSP 3 LSP 4 LSP 5§ LSP 6 (BAU)
SDGs|3 6 8 1113 15/3 6 8 11 13 15/3 6 8 1113 15/3 6 8 1113 15/3 6 8 1113 15/3 6 8 11 13 15
Driving Forces
Demographics
Population growth ADADA—-(AAA2ADA2A2229299- (VY 29222923VN2333N2222>2-
Fertility D= NAA=|A=ANAA=|N=NVNVN=|¥Y== 3 N=|Y==NN=|>2=3727 =
Migration AA2222—=[2MDMDNAAAADIDI9=|VYI2I2I93NN2AAA|2>2>2272 -
Economy & Lifestyle
Inequality Vv v v v=|d v Vva—|jdvdvdvVv-ranprassransprAr—-|n 3 ) N —
International trade — A A=A A=A A=A A== P NV V== 27 =2 3= V¥ ¥= = ¥y- A—-2
Consumption & diet A—-NNN AAMNNMADAAV = VA VNV =D23NIA-NMNAANANN—-NIN2
Tourism — NN AAN=-AAAA2A- VIV VYV V-2 a33-VINNaNV|-ara22
Technology
Development S I S S G I S T G I N Y I O S N Y N G S T O ] EE I R T B B B S A
Transfer O I S S I I T S S I S Y I S S S S oY T G B I ) EE I I ) RV I R U
Carbon intensity —22VI VMMM N=-V VIV VYNNI DI3IINMN DN ADADMN-22D2>2
Energy intensity e 25 2 B 4 K B B N S N Y P T T ) P S P P N I N N P e e
Environment & Natural Resources
Fossil constraints S A S S o I 2 I 2 I T 7 o S S S N I e A E I 2 T T 2 o R
Environment - 2222 M- 7 A= MNANMNNIN= D22 - VIV VY -3y
Land use — NNNAN VY= D2DIIN=N= NV VY =233 N-NMNDMADIN- 2232
Agriculture - ANAA D= D7 A= DD DDDAIN—=-AAAAA— NN 2
z{?&"mf:s'd'mte—'rz'rz»r«—zzzzz—¢~fb4~¢4~—zzzzz—~bus¢~b— >N S
Human Development
Healhwater/ santalo IA A A A A - A A - —=[A A= 33—(3 3327 -|¥ AWV ¥-|7 33 35—
Equity Ll B S B B I S B S B B I S S S S I 2 T O 2 ) T 2 2 T e e B I
Social cohesion AA2222(22222222222223333|VY VvV Vd a9
Societal participation AAD2AA2AD292A22A222A232332¥ VvV VNa2a299
Indigenous rights & : ! :
"ad?tfonalkngw’edge AMAAANALNAAAANZIAAAZAANNINNISV VIV IV YN S>a -
Impact on SDGs Change in impact on SDGs over time
. Positive A Strong Growth N Moderate Decline
~ Neutral 7 Moderate Growth W Strong Decline
Bl Negative [ > Static — Not Applicable

Fig.6 Visualization of the impact of the local driving forces under
each pathway, based upon the detailed SDG impact assumptions (SI

2). The color represents the impact on the SDG with respect to that

driving force under the conditions of each pathway, and the direction
of arrows represents the change in impact on the SDGs over time
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Box 3 The local socioeconomic pathway narratives

LSP 1: People, Planet and Prosperity el @
The town shifts gradually to a more sustainable path. There has been significant take-up of
renewable energy, particularly solar panels, and the town generates all its own energy through
a local microgrid (SDG 7). The condition of the environment is improving over time thanks to
changes in policy and management — for instance, there are strong regulations on land use to
avoid environmental trade-offs (SDG 15). Domestic tourism is moderate and well managed to
keep the environment pristine, focused on green- and eco-tourism, and niche agriculture such
as mushrooms, plus examples of regenerative farming also encourage visitors (SDG 8). The
region becomes known for small-scale sustainable farming, and Community Supported
Agriculture models (where consumers pay in advance for regular deliveries of produce) are
implemented to share the costs and risks of farming with the community (SDG 2). Niche
agriculture and international tourism promote a moderate level of international trade at the local
scale, although international tourism has trade-offs against carbon intensity, primarily through
air travel (SDG 13). The town is susceptible to bushfire and drought but managed burning and
sustainable water use mitigate the threat (SDG 6, 13, 15). Additionally, drought-resilient water
infrastructure and a sewerage system are built which increases resilience to climate change
impacts (SDG 6, 13). Forrest becomes an incubator for climate change resilience and
technology research and this encourages the growth of the local economy beyond tourism
(SDG 13). At a social level, medical services and excellent health care are available within the
township (SDG 3). The population grows slowly through in-migration and an ageing population,
and alternative housing options such as co-housing emerge to sustainably house new residents
and increase the sense of community (SDG 11). Forrest is a desirable, safe place to live for
families with young children and retirees, as poverty and inequality has been
reduced/eliminated and equity is high (SDG 1, 10). The community values the Indigenous
heritage of the land, recognises traditional owners and adopts traditional land management
practices (SDG 10, 15). The community is small, socially engaged, and close-knit, and so have
an advantage in being able to pull together to achieve implementation of the SDGs (SDG 17).

LSP 2: People and Prosperity e @

On this pathway, there has been an economic boom, allowing investment in social

institutions and the ‘lifting up’ of many disadvantaged peoples (SDG 1, 10). This has

occurred in concert with the exploitation of fossil fuel reserves and intensive management of the
environment, resulting in an increased pace of climate change (SDG 13, 15). Australia has high
fossil fuel reserves and has had minimal take-up of renewable energy, impairing achievement of
climate action and sustainable consumption SDGs (SDG 7, 11, 13). In Forrest, results of
environmental management include earthmoving to create firebreaks for bushfire prevention
and fracking for fossil fuels (SDG 13, 15). These management techniques, combined with
climate change, have a negative effect on biodiversity even though improvements are seen in
other ways (such as increased bushfire resilience) (SDG 13, 15). Land use regulation leads to a
slow decline in the rate of native deforestation, replaced with timber plantations (SDG 15). A
new sewerage system and drought resilient water infrastructure permits greater numbers of

Local Socioeconomic Pathway narratives

tourists and new residents, while desalinated water is trucked in when required (SDG 6, 8).
Agriculture such as dairy and beef farming, and mushroom growing is highly managed and
resource intensive; there is a rapid increase in productivity. The region becomes known for
small-scale sustainable farming (SDG 2). This, as well as mountain biking, encourages
domestic and international tourism to the region. International tourism has trade-offs against
carbon intensity, principally from air travel emissions (SDG 8, 13). There are high levels of
consumption, materialism, and meat-rich diets (SDG 12). There is rapid technology
development and Forrest becomes a development hub for new tech, allowing full and
productive employment and growth in the local economy (SDG 8). The community values the
indigenous heritage of the land and recognises traditional owners and traditional management
practices for the local environment (SDG 10, 15). Poverty and inequality are significantly
reduced for all members of the community, so Forrest is a safe and desirable place to live, and
the population of the town grows through migration, births, and an ageing population (SDG 1, 2,
10). Medical services are available within the town, and excellent health care improves
outcomes post-natally and for elderly people (SDG 3). New housing is built in rezoned land to
house new residents (SDG 11). Social cohesion and engagement is high, meaning the
community is able to pull together to achieve implementation of the SDGs (SDG 17). The
acceleration of climate change due to forces outside of the local level of control limits the
successful outcomes from SDG implementation (SDG 13).

e @
LSP 3: People and Planet

The capitalist mantra of growth at all costs has been abandoned in this pathway (SDG 8). There
is no drive to grow the town beyond its current capacity. Forrest has excellent health care (SDG
3), a new sewerage system (SDG 6), protection of local ecosystems (SDG 15) and enough
jobs, funded by reinvestment of profits into the community (SDG 8). Alternative housing options
such as co-housing emerge to house new residents, and policies to limit the use of housing for
profit (for rental and tourism) increases available

housing supply (SDG 11). Water scarcity is substantially reduced due to water reuse from the
new sewerage system and improvements to water collection methods (SDG 6) and the
community is resilient to disasters (SDG 13). Forrest is therefore a desirable place to live and
raise families, although the fertility rate is below replacement and there is social pressure to limit
children to one per couple (SDG 12). Economically, all forms of tourism decline as it has too
high an impact on climate change (SDG 8), but in its place, Forrest becomes a development
hub for climate change adaptation and resilience research, resulting in fulfilling employment and
assisting with ecosystem management and disaster resilience (SDG 8, 13). There are
renewable energy microgrids in the greater Otway region and electric vehicle chargers available
in the town (SDG 7). There is clean and accessible public transport available to travel to local
centres such as Colac and Geelong, but travelling long distances is more difficult, and the
community becomes a little isolated (SDG 10, 11). The indigenous community assist in
protection, restoration and management as stewards of the land and water, and all indigenous
rights are recognised and have been enshrined in the constitution (SDG 6, 10 15). Ecosystem

protection and a halt to deforestation sees improvements in CO, capture (SDG 13, 15).
Sustainable agricultural practices and communal agricultural models allow the whole community
to share the labour and output of farming (SDG 2). Seed sharing becomes widespread (SDG 2).
The community are highly cohesive and engaged, and are focused on achieving the SDGs that
do not emphasize economic growth for growth’s sake (SDG 17).

LSP 4: Planet and Prosperity @
The gap between the haves and have-nots has widened (SDG 10). Poverty and inequality are
high and disadvantaged people are crowded out of the town due to rising housing costs (SDG 1,
10, 11). Access to health care is expensive and limited (SDG 3), while privileged people moving
to Forrest limit the number of children they have as they see this as having a positive impact on
sustainability (SDG 12). The local environment is a drawcard for migration into the town and
tourism, and thus new and existing residents make efforts to preserve the environment for
economic and their own benefits (SDG 6, 8, 15). Sustainable agriculture lessens the impact of
agriculture on the environment and on climate (SDG 2). Consumption, like many things, is
stratified: rich people have better access to sustainable resources while disadvantaged people
are more likely to opt for cheaper, resource intensive products (SDG 12). There are plans for a
new sewerage system, but there is division over the cost (SDG 6). Renewable energy and electric
vehicles are available to those who can afford it, although the cost is prohibitive for many and
resource efficiency is uneven across the community (SDG 7, 12). Forrest becomes a
development hub for new technologies, including for climate adaptation and resilience — this
encourages the growth of the local economy but prices people out of the housing market as
prices rise due to demand (SDG 8, 11, 13). Community cohesion and participation is low and
stratified: only privileged community members believe that SDG implementation is in the best
interests of the community (SDG 17). There is a low chance of successful implementation of the
SDGs as an integrated and holistic set of goals in Forrest.

LSP 5: No sustainability priorities

This pathway is characterized by an insular perspective. Government policies change to focus on
energy (SDG 7) and agricultural security (SDG 2) at the expense of education (SDG 4), health
(SDG 3) and the environment (SDG 6, 13, 15). Inequality is high and the community has
regressed back to the days of high economic disadvantage (SDG 1, 10). Consumption is
materials intensive and meat consumption is high and unsustainable, and only available to those
who can afford it (SDG 12). Low investment and the abandonment of policy and management
results in serious degradation of the environment (SDG 6, 15). Likewise, with minimal regulation
for land use, deforestation continues, logging and large-scale agriculture intensifies (SDG 15),
and sustainable agriculture practices decline (SDG 2). The effects of climate change have
narrowed the window to carry out prescribed burning and increased the community’s susceptibility
to bushfire (SDG 13, 15). Water use and resources are not managed sustainably and there is no
guard against drought (SDG 6). There has been minimal take-up of renewable energy such as

solar panels, so unconventional fossil fuel resources (e.g. fracking) are exploited in order to
provide energy security (SDG 7). The internet is not reliable, deterring people from starting local
businesses, so the economy is neither diverse nor flourishing (SDG 8). There is some domestic
tourism, but people avoid visiting in bushfire season as the town is not safe or resilient (SDG 8,
13). Health services are not available close by, only in the major centres (Geelong, Melbourne),
and they are difficult to access (SDG 3). This has an impact on post-natal health outcomes (SDG
5). Indigenous rights and recognition are no longer considered at all (SDG 10). Land is rezoned
for new housing to house new residents (SDG 11), but Council are unwilling to consider sewerage
for the township so any new housing developments must have septic systems (SDG 6). The
community is small and close-knit; few community members are convinced that SDG
implementation is in the best interests of the community, so there is a low chance of successful
SDG implementation (SDG 17).

LSP 6: Business As Usual (BAU) Q

This is a path in which not much changes from the status quo. The population grows slowly,
through migration, births and an ageing population. Health care is excellent, although access to
health services is somewhat limited within the town (SDG 3). Forrest is a safe place to live, and
an attractive prospect for families with young children and ‘treechanging’ retirees (SDG 11).
However, the escalation of house prices and lack of available rental properties are crowding
people out of town; young people will generally move away from the town for university or work
once coming of age, leaving a demographic gap in the 18-30 year old range (SDG 11, 12). There
are pockets of disadvantage but the community support each other when they are in need (SDG
1, 10). Indigenous rights are paid lip service and little changes for indigenous recognition (SDG
10). Domestic tourism is moderate, focused on large-scale events and mountain biking, and
investment in mountain bike trails and public amenities lowers the impact on the environment
(SDG 8, 15).International tourism has trade-offs against carbon intensity (from air travel, SDG 13),
but locally there are positive signs, such as investigation of a renewable energy microgrid (SDG
7). To diversify the economy, there has been an attempt to promote Forrest as a technology
development hub, but it is hampered by poor internet access (SDG 8). Consumption is materials
intensive, and diets contain unsustainable levels of meat (SDG 12). The environment continues to
experience degradation, however regulations on land use lead to a slow decline in the rate of
deforestation, which eventually ceases (SDG 6, 13, 15). Small-scale agriculture is locally
sustainable (SDG 2), and while there is an increase in large-scale agricultural productivity, there is
not a concurrent increase in employment (SDG 8). Managed burns reduce bushfire risk (SDG 13,
15), and restrictions on water use protects against drought (SDG 6, 13), however water supplies
are vulnerable to sustained drought (SDG 6). The Forrest community take the initiative on climate
resilience projects as they receive little support from Council or government (SDG 13). The town
is unsewered; Barwon Water are investigating reticulated sewerage but it will come at a cost
(SDG 6). The community is small and close-knit, but not all community members are convinced
that the SDGs are in the best interests of the community, implying a moderate chance of
successful holistic SDG implementation (SDG 17).
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Testing and validation of pathway narratives

Climate change (particularly the effect on bushfire vulner-
ability), diversity in the local economy, and a shortage of
housing were identified as major aspects of local sustainabil-
ity by stakeholders which were already represented in our
narratives. Expert feedback also highlighted an overempha-
sis on international tourism, the need to distinguish between
local responses and higher-level factors, and criticized our
original response to the social cohesion and societal partici-
pation driving forces for approaching SDG achievement as
a monolithic concept. We revisited the narratives and modi-
fied them so as to better distinguish domestic and interna-
tional tourism while de-emphasizing the latter, and reworded
the sections referring to SDG achievement to indicate that
particular pathways are more likely to focus on achieving
subsets of the goals. Rather than distinguishing the local
and higher-level factors within the narratives (as higher-
level factors still impact the local scale even if, for example,
national policy on climate change cannot be changed at the
local scale), we included mention of this dichotomy in the
discussion. All feedback received on the pathway narratives
is listed in the Supplementary Information (S4).

Discussion

In this paper, we used participatory processes to localize
and link the shared socioeconomic pathway driving forces
to the SDGs and co-created local socioeconomic pathways
that depict futures with different levels of SDG fulfilment.
We developed a new sustainability pathway space based
upon the three dimensions of the SDGs (people, planet,
and prosperity) to accommodate these local socioeconomic
pathways, which were as divergent from each other as pos-
sible within that space (Fig. 3). In the local socioeconomic
pathways, we have included a combination of broader fac-
tors (such as international trade) that are not influenced by
decisions made within the community, as well as locally-
determined variables (such as a microgrid). LSP 1 frames
a future where all sustainability dimensions are prioritized,;
LSPs 2, 3 and 4 each prioritize only two dimensions at the
expense of the third; LSP 5 has no sustainability priorities;
and LSP 6 (BAU) projects a future where current trends con-
tinue unchanged. We validated these pathways with review
by local community representatives and revised them based
upon their feedback.

The need for local socioeconomic pathways
While there have been studies which extend the SSPs to be

regionally relevant (Absar and Preston 2015; Frame et al.
2018; Kok et al. 2019; Nilsson et al. 2017; Palazzo et al.

2017; Reimann, Merkens and Vafeidis 2018; Zandersen
et al. 2019), and additionally studies which incorporate SSPs
and SDGs at a sub-global scale (Allen et al. 2019; Gil et al.
2019; Moyer and Hedden 2020), a new approach was needed
to address the unique challenges of assessing the achieve-
ment of the SDGs (Allen, Metternicht and Wiedmann 2016,
2017), at both global and local scales. By downscaling and
linking the SDGs to the existing pathway framework of the
SSPs, we have provided a consistent and tested method to
generate pathways that can be used with any SDG imple-
mentation. Our work focused specifically on the localiza-
tion of these global frameworks, but we anticipate that this
concept of sustainability pathways created using the sustain-
ability pathway space would work at any scale.

Several studies have argued that the SDGs are not inter-
nally consistent, that is, the achievement of some targets
will impede the achievement of other targets (although, the
converse is also true, where achieving some targets will ena-
ble the achievement of others) (Kroll, Warchold and Prad-
han 2019). This necessitates the realization of trade-offs in
implementation outcomes (Breuer, Janetschek and Malerba
2019; Hinz et al. 2020). This can be seen from our work in
the synthesis table (Fig. 6), where LSP 1 (a utopia where the
SDGs have been achieved) still features negative outcomes
for carbon intensity, as a direct result of air travel fuelled
by international trade. Mapping the SDGs to sustainability
pathways permits modelling and qualitative descriptions so
that these potential trade-offs can be quantified and made
clear.

Here, the mapping of SDG outcomes to pathways informs
the interactions between the key determinants of each SDG
in the future, and thus provides the backbone for the model
structure. The model will then allow researchers to repro-
duce and quantify the impacts of many scenario drivers,
and their interactions with one another and with the SDGs,
as well as identifying internal feedback mechanisms. Such
modelling has been undertaken at global scale (e.g., FeliX:
Walsh et al. 2017; Moallemi et al. 2020a), but we intend to
perform similar modelling at the local scale.

How the local socioeconomic pathways can
influence policy

The local socioeconomic pathways we have co-created here
will be tested via modelling in future research, however in
their current narrative form, they still have the capacity to
influence local policy. In future research, we will under-
take the co-writing of a community plan based upon the
SDGs, and the local sustainability pathway narratives will
be included in the published version as a demonstration
of possible futures for the community if their aspirations
have (or have not) been achieved. This community plan will
be used to guide investments and decisions made by local
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government and agencies, thus having a direct impact upon
the future of the community.

This work was finalized during the COVID-19 pandemic,
and the pathways as developed here did not take into account
the effect of travel restrictions on tourism, which is a cen-
tral feature of Forrest’s economy. Gossling et al. (2020)
found that there is an opportunity to reform global tour-
ism to be more aligned with the SDGs as a result of global
disruption to the sector, and that this could entail a focus
on domestic, less carbon-intensive tourism. The global dis-
ruption from COVID-19 also opens the broader question of
whether the achievement timeline for the SDGs should be
extended beyond 2030. The UN (2020) has acknowledged
that COVID-19 will affect progress on the SDGs but has not
suggested an extension. The local socioeconomic pathways
could be used more generally in communities to develop
pathways as they emerge from COVID-19, and to explore
implications for achieving the SDGs in a post-pandemic
world.

Comparison to the global shared socioeconomic
pathways

The local socioeconomic pathways examine storylines for
local futures, in contrast to the global SSPs which describe
global futures. However, the goal was not to create equiva-
lent pathways to the global SSPs, as was the case with Kok
et al. (2019), but to create pathways that had a different spa-
tial scale and a different conceptual basis. Rather than con-
sidering challenges to climate adaptation and mitigation, our
goal was to describe scenarios that portray different levels
of fulfillment of the SDGs. This was the motivation behind
the development of the sustainability pathway space (Fig. 3).
But by using the shared socioeconomic pathway driving
forces to structure the local pathways, we have based our
pathways on a framework which has been in development for
10 years and is well tested. This ensures consistency of the
scenarios and allows comparisons to be made both within
the set of local pathways and with other sets of SSPs.

The pathways developed here have a broader span than
the global SSPs, although there is some alignment between
the global pathways and these local socioeconomic path-
ways. Of particular interest are the divergent pathways,
which are LSPs 3 (people and planet) and 4 (prosperity and
planet). LSP 4 has a strong relationship with global SSP4,
although LSP 4 has a heavier focus on prosperity and the
implications of that change the outcome of the nature of
inequality found at the local scale. More particularly, a local
focus on growth is likely to result in local growth, and we
interpreted that to mean increasing property prices would
exclude disadvantaged people from the housing market. By
contrast, a reading of global SSP4 at the local scale suggests
that rural areas would suffer the brunt of inequality as wealth
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concentrates in urban areas, so a small rural township like
Forrest would have a substantial disadvantaged population.
The other divergent pathway, the low or de-growth scenario
found in LSP 3 (people and planet), does not exist in the
global SSPs. The idea of creating a low or de-growth path-
way was mentioned in multiple sessions during the most
recent meeting on the SSPs, so there is demand for such a
narrative within the framework (O’Neill et al. 2019). Recent
urgent calls from the scientific community to halt climate
change have also advocated a low or de-growth agenda (Rip-
ple et al. 2019), so adding such pathways to the suite of
global SSPs should be strongly considered. Their inclusion
within the LSPs is more than warranted, as D’Alessandro
et al. (2020) undertook modelling of green and de-growth
pathways and concluded that strong social policies need to
be introduced alongside green economic policies to avoid
negative social outcomes, strengthening the argument for
holistic SDG implementation.

Innovation and contribution

One reason the SSPs and SDGs have not previously been
linked in the manner in which we have done here is likely
because the SSPs were designed for climate change research.
By developing the sustainability pathway space, we have
extended the SSPs into the realm of sustainability research
without disrupting the fundamental basis of its original use-
case. This new conceptual space allows for any sustainability
pathways to be developed with the framework used to create
the SSPs, not just pathways focused on the SDGs.

Our method of co-developing pathways through contex-
tual analysis and community engagement is not fundamen-
tally new (for example Palazzo et al. 2017; Nilsson et al.
2017) but using these processes to localize the SDGs and
the SSPs to create pathways is a new contribution. Addi-
tionally, the process of localization wherein priority SDGs
are chosen by the community has not been reported before.
One of the techniques used here for community engagement
(the Listening Post) has not previously been described in the
literature; in addition, these techniques can be used for any
co-creative community engagement processes.

Limitations

One consideration of adapting the SSPs for use with the
SDGs is that the SDGs have a horizon of 2030, while the
SSPs describe pathways along which trends develop over
time (O’Neill et al. 2017). This does not preclude conceptu-
alizing our pathways as extending beyond 2030; there is also
much discussion in the literature about whether the SDGs
can be achieved by 2030 (Gao and Bryan 2017; Zimm, Sper-
ling and Busch 2018; 2018; Allen et al. 2019; Bryan, Hadji-
kakou and Moallemi 2019). For instance, considering LSP
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3 (people and planet) in particular: reforming the social and
financial systems will require a longer time frame than the
next ten years, so the reform agenda put forward by the de-
growth scenario is unlikely to be totally fulfilled. But at the
same time, such policy change implemented at a localized
scale could act as a microcosm experiment for de-growth
and could lay the groundwork for broader social and eco-
nomic de-growth reform. So, while the local socioeconomic
pathways represent different levels of fulfillment of the
SDG:s, it is not essential that they describe a future which
must be reached by 2030; rather that they describe pathways
beyond 2030 in the context of SDG implementation.

‘We found that in Forrest, there was a clear consensus on
which SDGs were most relevant for the community, but this
will not always be the case for different communities. This
is unquestionably one of the difficulties in community based
participatory research; but working with trained facilitators
is one way to increase the chances a collective community
vision can be elicited. Fundamentally, for a successful com-
munity-driven implementation of the SDGs, participatory
processes are essential (Voinov et al. 2016).

Conclusion

Sustainability research and the SDGs are a field in need of
a standardized method for developing pathways to explore
possible futures. Such methods already exist in the SSPs, and
the framework on which they are based is flexible enough
to adapt to a broader sustainability agenda. By linking the
existing pathway framework of the SSPs to the sustaina-
bility agenda of the SDGs, we have provided a consistent,
tested method for creating sustainability pathways which are
aligned with global initiatives, and thus can be applied to
any SDG implementation. We also developed a sustainabil-
ity pathway space based upon the three dimensions of the
SDGs (people, prosperity and planet) that can inform future
research for extending the SSPs from climate scenarios to
sustainability science.

Working with local communities to localize and imple-
ment the SDGs realizes a foundational component of
the UN 2030 Agenda for Sustainable Development. We
engaged with communities to localize the SDGs and gener-
ated visions using a range of engagement techniques, and
co-created local socioeconomic pathways with them. This
empowered the community to take ownership of their own
sustainability ambitions and advocate for their achievement
with funding bodies and decision-makers. The bottom-up,
grassroots nature of our engagement and co-development
work with the community ensures a deeply felt connection
with the SDGs by the community and a much greater chance
of success in achieving their desired sustainability outcomes.
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