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Introduction

As demonstrated by the quotation that opens this art-
icle, innovation diffusion is often conceived of as a pro-
cess of importing innovations into a system from 
outside, with local stakeholders then deciding whether 
to adopt them. However, such an approach can result 
in the knowledge, values, and needs of certain stake-
holders being excluded from the innovation process. 
This can be particularly problematic for the develop-
ment and application of digital technologies in rural 
and remote areas, where factors such as Internet ac-
cess, technological proficiency, education, age, and cul-
tural background can impact on the capacity of local 
community members to adopt and utilize technological 
innovations (Carver et al., 2009; Cinnamon & Schuur-
man, 2013; Haklay, 2013; Radil & Anderson, 2018). 
Transdisciplinary approaches offer an alternative to the 
notion of “importing” innovations by engaging multiple 

stakeholders and knowledge types in the innovation 
process, including diverse types of disciplinary and ex-
pert knowledge as well as practical and local know-
ledge (Lang et al., 2012). Transdisciplinary approaches 
are relevant not only to rural land management but 
also to a diverse range of contexts including urban plan-
ning (Polk, 2015), waste management (Smith, 2017), 
health (Darrell, 2016), and higher education (Petra & 
Christian, 2017).

Digital online tools for rural land management are a 
growing area of interest for academic research and
industry development. This trend encompasses both 
agricultural production and conservation-based man-
agement and may be framed as digital agriculture (Trin-
dall et al., 2018), spatial decision support systems 
(Ramsey, 2009), participatory geographic information 
systems (Radil & Anderson, 2018), or citizen science 
(Newman et al., 2017). Advances in geospatial data and 

While traditional approaches to innovation diffusion often assume that innovations come 
from outside a local system, transdisciplinary co-production offers an alternative 
paradigm in which local stakeholders are engaged as co-producers of innovations. The use 
of digital online tools for agriculture, conservation, and citizen science is an area of 
expanding opportunities, but landholders are often dependent on tools developed outside 
their local communities. This article looks at the potential for transdisciplinary co-
production to be used as a framework for more participatory development of digital online 
land management tools, with a case study from the Central Tablelands of New South 
Wales, Australia. This research has implications beyond rural land management to other 
industries and contexts where reflexive and integrative strategies are needed to overcome 
barriers to stakeholder participation and engagement with new technologies.

The innovator plays an important role in the diffusion 
process: that of launching the new idea in the system 
by importing the innovation from outside the system 
boundaries.

Everett M. Rogers (1931–2004)
Communication theorist and sociologist

In Diffusion of Innovations (2003)

“ ”
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tools can facilitate greater collaboration by enabling 
groups to communicate better, divide up tasks, share 
data, and integrate different functions such as mapping 
and communication (Palomino et al., 2017). Such tools 
also have the potential to bridge the gap between the 
property scale at which landholders commonly make de-
cisions and the broader scales at which cross-property 
challenges need to be managed, including total grazing 
management, weeds, and fire (Wyborn & Bixler, 2013). 

To understand the innovation process around digital on-
line land management tools, a rich history of rural land-
holder research can be drawn upon. Everett M. Rogers, 
whose quotation opens this article, developed his innov-
ation diffusion model after observing the adoption of ag-
ricultural innovations among Iowa corn farmers and was 
influenced by other researchers at Iowa State University 
(e.g., Ryan & Gross, 1943). His seminal 1962 book Diffu-
sion of Innovations has been influential on the develop-
ment of broader innovation theory, including his 
generalized diffusion model, which classifies adopters 
along a spectrum from innovators to laggards (Figure 1). 

Rogers ‘ central argument is that innovation diffusion is 
a general process that follows similar patterns across di-
verse contexts ranging from agriculture to medicine to 
information technology (Rogers, 2003). However, this 
model has also been subject to criticism, particularly in 
relation to rural landholders. Pannell and co-authors 
(2011) argue that it implies “innovativeness” is a charac-
teristic people apply equally to all innovations, while 
Vanclay (2004) argues that “agriculture has too long 
been thought of as a technical issue involving the applic-
ation of science, and the transference of the outputs of 

that science via a top-down process of technology 
transfer” (Vanclay, 2004).

In this article, we consider transdisciplinary innovation 
strategies that are participatory and collaborative 
rather than “top-down” and apply these to an Australi-
an case study involving the development of a digital on-
line land management tool. Specifically, we apply the 
framework for “transdisciplinary co-production” de-
veloped at Mistra Urban Futures in Sweden (Polk, 
2015). In doing so, we seek to demonstrate the versatil-
ity of this framework by applying it outside of the urban 
context in which it was originally developed and on the 
other side of the world. 

Transdisciplinary Co-Production

Transdisciplinarity has been defined in different ways 
over time (Scholz & Steiner, 2015a), but a central fea-
ture of many definitions is the need for participatory en-
gagement with a range of stakeholders. Smith (2017) 
highlights the influence of participation and deliberat-
ive democracy on the development of transdisciplinar-
ity from the 1970s onwards. Similarly, Polk, and 
Knutsson (2008) emphasize the importance of particip-
atory approaches to transdisciplinary knowledge pro-
duction in order to incorporate contextualized 
knowledge, transgress disciplinary boundaries, and 
subsume “a variety of different non-academic stake-
holders, organizations and sites”. Scholz and Steiner 
(2015b) present a vision of transdisciplinarity that cuts 
across disciplinary boundaries, involves multi-stake-
holder discourse, includes a process of mutual learning, 
and focuses on practical real-world challenges. 

Figure 1. Generalized model of adoption over time divided into Rogers’ five adopter categories (redrawn from 
Rogers, 2003) 
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The framework for “transdisciplinary co-production” 
evaluated in this article was developed at Mistra Urban 
Futures in Sweden and described by Polk (2015). The 
framework includes five focal areas: inclusion, collabor-
ation, integration, usability, and reflexivity (Table 1).

While Polk (2015) considers transdisciplinary co-pro-
duction in relation to urban planning, a precedent has 
previously been set for the application of the term 
“transdisciplinary co-production” to rural settings, with 
Aeberhard and Rist (2009) applying it to the co-produc-
tion of knowledge on organic farming in Switzerland. 
The co-production concept also has some overlaps 
with the concept of “co-management” in natural re-
source management, which also involves bringing to-
gether multiple knowledge types in a process of social 
learning and adaptation (Berkes, 2009). Unlike Polk 
(2015), Aeberhard and Rist (2009) did not apply a specif-
ic framework for transdisciplinary co-production in 
their study, but their use of the term demonstrates its 
versatility in terms of both context and product. In the 
case of Aeberhard and Rist (2009), the product was 
knowledge about organic agriculture. For Polk (2015), 
the products were visions of urban planning. For our 
case study, the product is a digital online tool that can 
be used to collaborate on managing land and natural re-
sources.

Our case study project in the Central Tablelands of New 
South Wales (NSW), Australia, was not initially de-
signed using Polk’s framework and the research team 
initially chose to frame it as an “interdisciplinary” 
rather than transdisciplinary project. Scholz and Stein-

er (2015b) define interdisciplinarity as “the merging of 
concepts and knowledge from different disciplines”, 
which does not necessarily incorporate the focus on 
multi-stakeholder discourse and real-world practice 
that they view as integral to transdisciplinarity. Our 
case study clearly meets Scholz and Steiner’s definition 
of interdisciplinarity, with our research team having ex-
pertise in agriculture, geospatial science, environment-
al management, policy studies and human geography. 
However, a key question considered in this article is 
whether the case study also qualifies as transdisciplin-
ary. This question has relevance not only for rural land 
use projects but for any project that aims to develop di-
gital technology in a manner that is collaborative, parti-
cipatory and does not easily fit within disciplinary 
boundaries. 

The Central Tablelands Case Study

The two case study areas (labelled as NE and SW in Fig-
ure 2) are located in the NSW Central Tablelands re-
gion, which lies between the Sydney metropolitan area 
and the NSW western slopes and plains. The dominant 
land use is sheep and cattle grazing (NSW Govern-
ment, 2007), but there has also been an influx of so-
called “rural lifestylers” who are not dependent on the 
land for their income (Central West Independent Re-
view Panel, 2007). The Landcare movement, which 
brings together conservation and production object-
ives (Curtis et al., 2014) is represented in the region by 
many small local groups and some larger umbrella 
groups such as Watershed Landcare (covering 9000 
km2 around Mudgee).

Table 1. The five focal areas of Polk’s Transdisciplinary Co-Production Framework (Adapted from Polk, 2015)
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The project, undertaken between January 2016 and 
January 2018, aimed to assess landholder interest in us-
ing online tools to collaborate on land and natural re-
source management. It was funded by the NSW 
Environmental Trust and involved three universities 
(The University of Sydney, The University of New South 
Wales, and The University of Technology Sydney), as 
well as Landcare NSW Inc. (the peak body for Landcare 
groups in NSW) and the Central Tablelands Local Land 
Services (a NSW Government agency). The research 
team brought together a range of disciplinary expertise, 
as well as practical experience in commercial agricul-
ture, conservation, and community engagement.

Prior to the start of the project, a range of existing on-
line collaboration tools were accessible in the case 
study areas, including global platforms for spatial ana-
lysis (e.g., Google Earth, ArcGIS Online, QGIS Cloud) 
and social media (e.g., Facebook, Twitter, Instagram). 
In addition to these global tools, a range of national or 
regional-scale tools are also applicable to the Central 

Tablelands region, including a directory of active en-
vironmental groups on the NSW Landcare Gateway 
(landcare.nsw.gov.au), spatial data via the NSW Spatial In-
formation Exchange (maps.six.nsw.gov.au) and Atlas of 
Living Australia (ala.org.au), and citizen science plat-
forms such as FeralScan for reporting feral animal 
sightings (feralscan.org.au). 

The diversity of available tools in the case study area 
reflects a global trend towards tools that are free, open 
source, inter-operable, and able to be adapted by user 
communities (Palomino et al., 2017). However, none 
of the available collaboration tools were co-produced 
by or with local stakeholders and the extent to which 
they may be able to adapt such tools to meet their loc-
al needs depends on factors such as Internet access, 
technological proficiency, education, and institutional 
support, which can pose particular challenges in rural 
and remote areas (Cinnamon & Schuurman, 2013; 
Haklay, 2013).

Figure 2. Location of the North-East (NE) and South-West (SW) case study areas in the NSW Central Tablelands 
(Map data: Google)

http://landcare.nsw.gov.au
http://maps.six.nsw.gov.au
http://www.ala.org.au
http://www.feralscan.org.au
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The case study research followed a participatory ap-
proach, with focus groups used to scope key issues and 
stakeholders, a participatory rural appraisal (PRA) exer-
cise undertaken in each case study area, a question-
naire used to inform the design of an online tool, a 
series of adaptations made to the NSW Landcare Gate-
way, and follow-up workshops held to evaluate the new 
features. Participatory rural appraisal is an approach 
that treats rural people as co-producers of knowledge 
(Chambers, 1994). The case study methodology, follow-
ing Campbell (2001) and Narayanasamy (2009), in-
volved interview teams made up of researchers and 
local stakeholders spreading out across each case study 
area to interview and survey landholders over a period 
of 2–3 days, followed by a concluding workshop to syn-
thesize key findings. 

The semi-structured interviews covered land manage-
ment practices, history of collaboration, interest in fur-
ther collaboration, and use of online collaboration 
tools. At the end of each interview, interviewees were 
asked to complete a written survey covering their level 
of Internet access and usage, the functions they would 
most value in a new collaboration tool, requirements of 
a “user-friendly” tool, the types of data they would be 
willing to share, and their willingness to pay a fee to ac-
cess an online tool. For full details of the survey method-
ology and results, see Baumber and co-authors (2018).

In total, 26 landholders were interviewed in the NE case 
study area and 29 in the SW area. The NE area had a 
higher proportion of small-to-medium landholders 
(n=17/26 interviewees), with more than half identifying 
as rural lifestylers with an urban background. In con-
trast, participants in the SW study area were predomin-
antly medium-to-large commercial landholders 
(n=19/29 interviewees), with most interviewees coming 
from inter-generational farming families producing 
sheep (for meat and wool) and beef. The NE area had a 
more diverse mix of land use activities, including sheep 
for wool or meat, beef, wine, alpacas, pigs, and land 
managed for conservation. Interviewees were not asked 
their age and there was no obvious difference between 
the two areas in this regard. 

The issues for which collaboration was practiced or de-
sired were similar in each area, including weeds and 
pest animals, ecological restoration, production prac-
tices, and tourism. Key results emerging from the sur-
vey and interviews included the poor quality of Internet 
access experienced by many landholders (especially in 
the SW area), a desire to selectively share some data 
among a local group rather than with the general pub-

lic, and an interest in sharing data in a variety of formats 
such as map-based data, photos, news, events, and mon-
itoring results. Data security was a key concern, and 
there was a strong interest in mobile device compatibil-
ity and simple menu options to make any tool user-
friendly. The interest in sharing a wide variety of data 
formats highlighted the importance of not defining any 
new tool in narrow terms such as a “mapping” or “cit-
izen science” tool, as well as ensuring that it could be ad-
apted in future to meet diverse and emerging landholder 
objectives.

The survey results were used to design a series of modi-
fications for the NSW Landcare Gateway. This was selec-
ted as the most appropriate platform to trial new 
features based on the case study results for the following 
reasons:

• It was operated by a key project partner (Landcare 
NSW) who was seeking to add new functions.

• It was free for local landholder groups to use.

• Landcare NSW had the resources to keep it operating 
after the end of the project when funding had ceased.

• It already had much of the critical functionality identi-
fied from the social research, including dedicated 
spaces for local groups and the ability to handle a vari-
ety of data sources (map-based data, photos, 
news/events, and monitoring results).

A series of modifications were made to the NSW Land-
care Gateway between March and August 2017, when tri-
als were launched in each of the two case study regions. 
Figure 3 shows some of these new features, including so-
cial media feeds (left-hand side), links (top right), map-
ping features (sample point features and polygons 
displayed), and the ability to export data from the maps 
(“Download group KML” link at bottom right). Addition-
al mapping functionality was added to allow users to add 
detailed information to each point or polygon, including 
text descriptions, photos, and data files for download. 
New sharing permissions were added so that users could 
choose whether data was visible to themselves only, to 
other group members, or to the general public. Figure 3 
shows the public view for the Glideways Group page; 
signed-in group members would see additional features 
on the map. A number of back-end changes were re-
quired to make this possible, including streamlined sign-
up and login processes and new editing permissions, as 
only group administrators previously had access rights 
to upload data and change display settings.
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In order to trial the changes, one collaborative activity 
was identified for each case study area based on con-
sultation with participants in the rural appraisal and oth-
er local stakeholders. The monitoring of spiders as an 
indicator of ecosystem health was selected for the NE tri-
al, whereas in the SW area, marsupial gliders were selec-
ted as the focus of the trial (e.g., recording observations 
and nest box sites). Local workshops were held in Au-
gust 2018 to enable landholders to learn about the new 
Gateway features and sign up to the trials, with 12 land-
holders signing up to the NE trial and 11 to the SW trial.

Further workshops were held in December 2018 to eval-
uate the trials’ progress in each area, and feedback was 
also sought from individual users of the tool. Trial res-
ults to date indicate that some participants value having 
a space to store data and to share it with neighbours or 
other stakeholders such as funding bodies. However, a 
range of challenges has also been identified. Some is-
sues have since been resolved, such as an inability to dif-
ferentiate between different data types on maps 
(resolved through additional icons) and an inability to 

export mapping data for use in other platforms (re-
solved through added KML and CSV export functions). 
Other issues remain unresolved, such as a desire for 
even simpler menus with fewer clicks needed to reach 
each page, issues around loading speeds in areas with 
poor Internet access, and difficulties importing data lay-
ers of certain formats.

The current status of the project is that the project team 
continues to work with participating landholders to cus-
tomize and evaluate the Gateway modifications. Further 
funding has been sought to implement additional modi-
fications and to extend trials to additional collaborative 
practices, including revegetation and collaborative man-
agement of total grazing pressure.

Evaluation of Project Against the
Transdisciplinary Co-Production Framework

The project is evaluated below against each of the five 
focal areas described by Polk (2015): inclusion, collabor-
ation, integration, usability and reflexivity.

Figure 3. Screenshot showing the incorporation of text, mapping, and social media on the revised NSW Landcare 
Gateway
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1. Inclusion
The framework requires that “different groups of stake-
holders from both practice and research are entitled to 
the entire knowledge production process” (Polk, 2015).

The project included several different groups of stake-
holders involved in land management, including com-
mercial farmers, non-commercial “lifestylers”, 
government agencies, and local conservation groups. 
In addition, Central Tablelands Local Land Services, 
Landcare NSW, and key local groups were also involved 
in the design of the research alongside the university-
based researchers. 

Inclusion could be further enhanced through greater 
consideration of other stakeholder types. Absentee 
landholders (e.g., those living in cities and visiting prop-
erties on weekends) emerged as a group that was diffi-
cult to reach via the initial social research design. 
Agribusinesses and producer groups could also have 
been included to a greater degree. Other groups that 
were included, but only to a limited extent, were protec-
ted area managers and indigenous groups. Expertise in 
biology, law, and information technology was brought 
in at various stages to complement the disciplinary 
strengths of the project team, but other disciplines 
could have also been included, such as health, econom-
ics, and design. A greater effort could also have been 
made at the start of the project to map out the “entire 
knowledge production process”, which may have iden-
tified a need to support on-ground data collection as 
well as developing a tool that could be used to share it. 

Despite our attempts to include a diverse range of af-
fected stakeholders, it is also possible we may have in-
advertently excluded some stakeholders through the 
format or timing of participatory practices. For the case 
study, care was taken to locate workshops in appropri-
ate locations and to time them for when most landhold-
ers would be able to attend (including some evening 
workshops). However, some stakeholders may have 
been excluded due to distance or commercial farming 
priorities or their inability to participate in the Land-
care Gateway trial due to a lack of technological literacy 
or Internet access. 

2. Collaboration
The framework requires that “the processes and meth-
ods for participating as well as the quality and degree of 
the participation result in in-depth contributions from 
both practice and research” (Polk, 2015).

The project was explicitly aimed at enhancing collabor-
ation, not only in terms of the methods used to co-pro-
duce the online tool but also through the tool itself. The 
participatory rural appraisal methodology facilitates 
collaboration and the integration of different know-
ledge types by partnering outside researchers with local 
stakeholders to undertake interviews. A mixed-method 
approach was used that incorporated surveys to obtain 
short answers quickly and systematically, semi-struc-
tured interviews to obtain in-depth personal contribu-
tions, and workshops and focus groups that allowed 
participants to engage in conversation with one anoth-
er. 

3. Integration
The framework requires that “the assimilation, combin-
ation and/or synthesis of both practice-based and sci-
entific perspectives, values, knowledge and expertise 
adequately capture the problem complexity and issues 
being addressed” (Polk, 2015).

The participatory rural appraisal interviews, work-
shops, and focus groups were the key project activities 
for assimilating, combining, and synthesizing know-
ledge. Experts on spiders, gliders, and legal models for 
collaboration were invited to the local area workshops 
that launched the online tool trials, allowing scientific 
and practice-based knowledge to be integrated. Further 
integration could have occurred at other project stages, 
such as the production of the final project report, con-
ference presentations, and journal articles, which were 
influenced by landholder values and knowledge but did 
not involve direct landholder involvement.

4. Usability
The framework requires that “assessment and reflec-
tion upon the social robustness and transformative ca-
pacity of outputs and outcomes occur throughout the 
research process” (Polk, 2015).

Usability of outputs was a key consideration 
throughout the project. This included the initial social 
research to identify user needs and constraints, as well 
as the design phase of the tool and the subsequent user 
trials. The survey asked respondents which features 
they considered most critical for a “user-friendly” tool, 
with simple menu options emerging as the most highly 
rated feature. However, as the survey was based on a 
hypothetical tool, the user trials for the modified Gate-
way tool proved critical in identifying real-world usabil-
ity issues around importing and exporting spatial data, 
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differentiating between different data types on maps, 
and further refinement of menu options to reduce the 
number of “clicks” required to navigate within the tool.

5. Reflexivity
The framework requires that “the project approach in-
cludes on-going scrutiny of the choices that are made 
when identifying and integrating diverse values, priorit-
ies, worldviews, expertise and knowledge from both 
practice and science in the research process” (Polk, 
2015).

The project scrutinized decision making, assumptions, 
and value-judgments at multiple stages, including con-
sultation on the project design, initial focus groups, key 
informant interviews, participatory rural appraisals, and 
surveys in each sub-region and follow-up workshops to 
evaluate the modifications to the NSW Landcare Gate-
way. The analysis undertaken for this article also repres-
ents part of the reflexivity dimension of the project. 

The workshops and survey were especially useful at 
challenging assumptions and value judgements of the 
project team. For example, at one participatory rural ap-
praisal workshop, researchers initially classified weed 
management as a conservation practice, but the con-
sensus among landholders and agency staff was that it 
was more appropriately considered a production activ-
ity, due to weeds reducing the productive potential of 
the land. The landholder survey results also challenged 
our assumptions about the nature of the online tool, 
which was initially framed as a participatory geographic 
information system (PGIS) based on the prominence of 
PGIS approaches in the academic literature (e.g., Karimi 
& Brown, 2017; Meyer et al., 2016; Ramsey, 2009). 
However, survey respondents ranked mapping function-
ality below other features relating to data security, shar-
ing settings, and the ability to search using key terms. As 
such, it was concluded that the tool should not be classi-
fied as PGIS but rather as an adaptive collaboration tool 
capable of incorporating multiple data types, including 
text, photos, news/events, and maps.

A final consideration relating to reflexivity is the extent 
to which the product of a co-production process should 
be adaptable to changing values and knowledge after 
the end of the project. Once the diversity of potential 
uses of the tool were identified through the survey, the 
tool was explicitly designed to be adaptive in the sense 
that new user types could be added, future users could 
choose how they used different functions and the types 
of data included could be altered to reflect changing 
needs and values. The adaptive capacity of the tool is 

limited by technical and design constraints, but an ex-
plicit aim in its design was to leave space for self-organ-
ization among users and reflexive processes that 
re-evaluate assumptions and value judgements about 
how it should be used in an ongoing fashion. 

Discussion and Implications

The application of Polk’s (2015) transdisciplinary co-
production framework to this case study has implica-
tions beyond the NSW Central Tablelands for the devel-
opment of digital online tools more broadly and for the 
application of transdisciplinary innovation strategies 
to other contexts. Overall, we argue that our case study 
qualifies as an example of transdisciplinary co-produc-
tion, as it addresses all five of Polk’s focal areas and 
landholders in the project were viewed as co-produ-
cers of an innovative digital tool rather than potential 
adopters of an innovation brought in from outside the 
system. However, while collaboration, usability and re-
flexivity were addressed strongly, the other two focal 
areas of inclusion and integration could have been ad-
dressed to a greater extent. 

With regards to inclusion, certain stakeholder groups 
may have been disadvantaged by distance or Internet 
access and others could have been engaged more fully, 
such as agribusinesses, producer groups, protected 
area managers, and indigenous land managers. Chal-
lenges around Internet access, technological literacy, 
and the incorporation of indigenous knowledge are 
common to other studies in rural or remote areas 
(Carver et al., 2009; Wang et al., 2008) and are import-
ant factors to take into account when applying Polk’s 
transdisciplinary co-production framework outside the 
urban context in which it was first developed. 
However, it is also important to remember that the ex-
clusion of marginalized groups is an issue across the di-
verse contexts in which digital online tools are applied, 
with participation influenced by factors such as 
gender, education, and affluence (Haklay, 2013). 

As with inclusion, the integration of different know-
ledge types can be a challenge for digital collaboration 
tools more broadly (Palomino et al., 2017). For the case 
study, integration could have been enhanced by includ-
ing a greater diversity of stakeholders in the project re-
porting stages. However, other stages of the project 
highlighted effective ways to integrate expert disciplin-
ary knowledge alongside local and practical know-
ledge. The participatory rural appraisal practice of 
partnering outside researchers with local stakeholders 
when undertaking interviews purposely encourages 
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the integration of different knowledge types and has rel-
evance beyond rural contexts and online tools. The case 
study also highlights the important role that reflexivity 
plays in the integration of knowledge by challenging un-
derlying assumptions (e.g., about weeds being a conser-
vation issue or tools being framed primarily as mapping 
tools) and thus opening participants’ minds to new per-
spectives.

One potential refinement to Polk’s 2015 framework that 
emerges from the case study is the need to consider the 
five focal factors not only in relation to how the 
“products” of transdisciplinary co-production are ini-
tially developed but also in how they are managed and 
refined into the future. In the Central Tablelands case 
study, an explicit aim of the project was to develop a 
tool that was adaptive to changing stakeholder values 
and knowledge over time. As such, the transdisciplinary 
co-production process necessarily involves a degree of 
“co-management” after a product is launched. In con-
sidering what form this ongoing co-management 
should take across diverse contexts, natural resource 
management may offer potential insights through the 
tradition of “co-management” around land and natural 
resources (Berkes, 2009). “Adaptive co-management” 
takes this further, with landholders, governments, and 
other stakeholders working together to manage natural 
resources through deliberate experiments and a process 
of mutual learning (Armitage et al., 2008).

Conclusion

In contrast to the view expressed by Everett M. Rogers 
in his seminal work Diffusion of Innovations, transdis-
ciplinary approaches recognize that innovations need 
not be imported from outside but can arise from the in-
tegration of diverse knowledge types within a local sys-
tem through a reflexive and collaborative process of 
mutual learning. Our application of Polk’s (2015) frame-
work for transdisciplinary co-production to the develop-
ment of an online collaboration tool in the NSW Central 
Tablelands has revealed a range of insights that are rel-
evant to the local context. These include the need to 
consider Internet access, technological proficiency, and 
indigenous knowledge when developing online collab-
oration tools. However, it has also provided insights rel-
evant to a diverse range of contexts, including strategies 
for integrating expert and practice-based knowledge, 
the value of reflexive approaches that challenge underly-
ing assumptions, and the need for ongoing co-manage-
ment to be considered as part of the transdisciplinary 
co-production process.

Just as Rogers’ innovation diffusion model grew from 
research with Iowa corn farmers to encompass a wide 
range of contexts, the insights gained from the applica-
tion of transdisciplinary co-production to rural land 
management has implications for many different in-
dustries and geographic settings. By encouraging col-
laboration, the integration of knowledge, and the 
evaluation of underlying assumptions about the innov-
ation process, transdisciplinary approaches can 
provide strategies for enhancing stakeholder inclusion 
and the usability of new technological innovations.
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