Rural Extension & Innovation Systems Journal, 2026 22(1) - Research papers © Copyright APEN

Effective transfer of scientific information by Integration
Forums: The case of land use in New Zealand

Michael Kirchner?!, Mirjana Zavodja? & Max Krott!?

! Chair Group of Forest and Nature Conservation Policy, Georg-August University of Goettingen
2 Forest and environmental policy, University of Applied Sciences and Arts (HAWK) Hildesheim-Holzminden-
Goettingen
Email: michael.kirchner@uni-goettingen.de

Abstract. Science-based solutions are increasingly recognised as potential game changers for
promoting environmentally friendly and sustainable land use policies in New Zealand. Based on
the “"Moving the Middle” project, we examine how these solutions can be transferred effectively
into land use practice. We apply the RIU theory and the concept of Integration Forums to
analyse the linkages between research and practice. Our study identifies and categorises 19
Integration Forums with different potentials for transferring science-based solutions. It is based
on 20 expert interviews supported and cross-checked by documents and observations. The 19
Integration Forums observed meet significant different effectiveness in transferring scientific
information. Furthermore, Integration Forums which activate actors of practice achieve higher
effectiveness. The most important conclusion is that transfer of scientific information is a pull
process driven by actors of practice in which actors of science can only play a very limited role.
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Introduction

Scientific information fostering change towards environmentally friendly and
sustainable land use

Recent research has shown that sustainable land use in New Zealand is facing significant
challenges. Land use is dominated by large-scale pastoral agriculture (Caradus et al. 2021), which
is shifting from less intensive beef and sheep livestock production toward more intensive dairy
farming (Renwick et al. 2022). These changes, driven primarily by market factors due to a low
level of policy intervention in New Zealand’s agriculture have contributed to the rapid economic
growth of the country’s primary sector (ibid.), which now accounts for nearly 83% of export value
(Ministry of Primary Industries 2025). At the same time, the intensification of New Zealand’s
agricultural systems has increased multiple risks, foremost for the environment but also regarding
the reputation of agricultural production, as consumers today are demanding sustainable practices
(Caradus et al. 2021). Consequently, extensive reforms are needed to enhance the system’s
sustainability, guarantee water availability and quality, protect soil and biodiversity, and reduce
greenhouse gas emissions, among other goals (Renwick et al. 2019; Pannell & Rogers 2022).

Scientific information can foster such reforms in various ways. Natural sciences generate data
which, if used for science-based solutions, can effectively contribute to sustainable land use. In
addition, social sciences reveal alternative options for collective action driven by particular
stakeholders and describe as well as shape the narratives with which these actors participate in
discourses on sustainable land use practices (Greenhalgh 2021). Our paper assumes that land
use research in New Zealand in general, and the project “"Moving the Middle” in particular (which
serves as our empirical case), are producing interdisciplinary, innovative scientific information.
The central question is how this scientific information can be effectively transferred from scientific
actors to land use practitioners. More specifically, we ask where and how these actors encounter
innovative scientific knowledge. We are interested in the exact “venues” where land users interact
with scientific information, such as internet platforms, scientific seminars, or extension services.
Furthermore, we examine which specific actions, carried out by both scientists and land users,
facilitate the transfer of scientific information effectively. Accordingly, we investigated both how
scientists address land users and how land users assess the relevance of scientific information for
their own land use solutions.

To answer our research questions, we first present the theoretical foundation for knowledge
transfer: the Research-Integration-Utilisation (RIU) theory. Specifically, we employ the concept
of integration forums from the RIU model and focus on the integration activities undertaken by
scientists and land users within these forums. We then present the empirical case of New
Zealand’s “Moving the Middle” project along with our analytical and empirical approach. Based on
the results, we discuss two hypotheses and conclude with two options for strengthening the
transfer of scientific information from research into land-use practice.
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Theory

RIU-based activities for effective transfer of scientific information from research into
land use

To analyse the transfer of scientific information from research into land use, various theoretical
models of knowledge transfer can be applied, from linear (Beck 2011; Durant 2015) through
technocratic (Schelsky 1965) over embedded (for an overview see Sokolovska et al. 2019).
Whereas linear, technocratic and early embedded mainly emphasise the use of scientific
knowledge for legitimisation purposes (Lentsch & Weingart 2009; SAPEA 2019) later embedded
models (RIU) look at the embedding of scientific information onto the actor-specific existing
knowledge through the lens of interests and power (Bécher & Krott 2016). These factors of
knowledge transfer co-exist with the strong requirements of the policy and politics for
legitimisation (SAPEA 2019).

The integration of politics and bureaucracy into all scientific activities is being emphasised by co-
production models (Turnhout et al. 2019), whereas newer embedded models additionally
incorporate explicit formats for societal and economic input. Nevertheless, both approaches carry
the risk of diluting the unique potential that scientific information can offer to specific actors, when
diverse interests and power resources of different actors are included and combined. Therefore,
we follow the RIU model of Bécher and Krott (2016), which takes that into account by
distinguishing a research phase from a utilisation phase. In the research phase, scientific
information is being produced by scientists adhering to scientific standards. In the utilisation
phase scientific information can be utilised by users, who are driven by their interests and power
when deciding about activities that initiate land use change. For the efficient transfer of scientific
information these two phases (Research and Utilisation) need a bridge called Integration, where
users encounter scientific information and potential solutions for practical problems (Stevanov &
Krott 2021; Figure 1). In the integration phase users evaluate scientific information from the
perspective of their own interests. Based on this evaluation actors may find the scientific
information suitable for their science-based solution. The specific “venues” where the process of
exchange and evaluation takes place are called Integration Forums (Kirchner et al. 2021a; Figure
1).

Integration Forums are comprised not only of scientists and direct land users (e.g. farmers), but
also a wide variety of other actors who regulate and influence land use, such as administrative
officers, politicians, journalists and lobbyists. We summarise all these as land use actors (Figure
1). It is often the case that the same actor participates in different Integration Forums. What
always holds true is that within each Integration Forum, a land use actor (from the utilisation
sphere) comes into contact with scientific information or scientists (from the research sphere).
For scientific information to be effectively transferred from research into the utilisation sphere,
both sides—scientific actors and land use actors—must engage in specific activities (Kirchner et
al. 2021a; Kirchner et al. 2021b; Krott et al. 2024).

In line with a recent study from New Zealand (Kirk et al. 2022), which emphasises the active role
of land use actors as “curators” (meaning actors who identify their own needs and weigh the
available information before deciding which path to take), our theoretical approach differentiates
five key activities (Figure 1), two of which (1-2) are driven by scientific actors and three (3-5)
by land use actors (Kirchner et al. 2021a; Kirchner et al. 2021b; Krott & Zavodja 2024):

1. Scientific actors must (1) identify potential users who may be interested in specific scientific
information and (2) address the Integration Forums of these users in order to communicate
tailored scientific information directly.

2. Land use actors, who receive information from scientists within the Integration Forum, (3)
evaluate the relevance of the scientific content in light of their own formal and informal
interests. In addition, (4) land use actors must assess the scientific quality, as this is crucial
for generating the desired effects on land use. Finally, to effectively apply the scientific
information, it is necessary to have a clear understanding of (5) the available options for
implementation e.g. where a potential solution can be put into practice and by which resources
and/or potential partners (Figure 1). If there are no realistic implementation options, land use
actors are unlikely to be motivated to introduce changes related to their ongoing land use
practices.
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Figure 1. Transfer of scientific information within Integration Forum

INTEGRATION FORUM
Scientific actors Land use actors
Actors Direct (scientists) and Direct (farmers) and indirect (e.g.
indirect (scientific local/regional councils,
integrators like consultants) levy organisations or ministries)
Activities: (1) (2) (3) (4) (5)
Detecting Addressing Evaluating Checking Detecting
user Integration relevance scientific options for
interests Forums quality implement-
tation

NN N

Scientific informatio (‘_ T'\ Users’ interest-driven evaluation

Potential solution

Source: Krott & Zavodja 2024, adapted.

Engaging in these activities requires abilities and capacities on both sides. On one side, scientific
actors need to communicate scientific information to land users directly or indirectly (e.g. through
a research report on a website) within the identified Integration Forums (Figure 1). A scientific
actor may be a researcher producing a research result, but also someone involved in
disseminating scientific information (“scientific integrators” such as consultants, journalists, or
business advisors). On the other side, land use actors, comprising farmers, local/regional councils,
levy organisations, ministries, and others (Kirk et al. 2022), can directly or indirectly influence
the introduction of science-based solutions in land use practice. The potential of each Integration
Forum to transfer scientific information effectively, that is to embed it into a potential solution,
depending on the interest-driven evaluation of land users, is thus determined by the configuration
of actors (Kirchner & Krott 2022).

Based on the RIU model and the theoretically outlined key activities of actors participating in
Integration Forums, we formulate the following hypotheses:

H1: Different Integration Forums achieve different levels of effectiveness in integrating scientific
information into potential solutions.

By facilitating specific key activities of scientific and land use actors, Integration Forums achieve
different effectiveness of embedding scientific information into potential solutions.

H2: Integration Forums with strong links to land use actors achieve higher effectiveness in
integrating scientific information into potential solutions than Integration Forums with strong links
to scientific actors.

Scientific and land use actors undertake different key activities within Integration Forums. We
posit that scientific actors face a somewhat simpler task, as they “only” need to present scientific
results within the Forum. Land use actors, in addition to communication, must also integrate the
acquired scientific information into their land use practices. Therefore, we identify the activities
of land use actors as the bottleneck in knowledge transfer. Consequently, we assume that
Integration Forums with strong links to land use actors will, overall, achieve better transfer than
those with strong links to scientific actors.

Methodology
Case study New Zealand and methods

A suitable empirical case for this study must be a research project that addresses land use
problems relevant to users and that aims to have a tangible impact on land use practices.
Furthermore, it should involve a large group of scientists from diverse disciplines, including both
the natural and social sciences. All these criteria are fulfilled by the “"Moving the Middle” project,
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which has been running in New Zealand from October 2021, finishing in September 2026. The
overarching objective of this interdisciplinary project, involving more than 50 scientists, is to
improve the environmental performance of land managers in New Zealand by addressing four
powerful leverage points (Greenhalgh 2021). A leverage point, as defined by Greenhalgh (2021),
is a place within a complex system where relatively small interventions can lead to significant
systemic change; for instance, when an innovative, science-based solution transforms grazing
into a sustainable practice. While leverage points may function well in theory, which corresponds
to the research sphere of the “"Moving the Middle” project, the outcomes can only impact land use
if land managers embed scientific information into their existing knowledge and practices within
the utilisation sphere (Stevanov & Krott 2021). The transfer of scientific information from research
into the utilisation sphere thus forms a crucial additional component of “Moving the Middle,”
making it an optimal case study for our analysis.

The aim of our analysis is to assess the effectiveness of different Integration Forums in the
transfer of scientific information to land use solutions. Guided by theory and empirical evidence,
we identify Integration Forums and analyse how particular actors participate within them. The
specific actors and their resources determine the distinctive activities of information transfer, and
consequently, the overall effectiveness of specific Integration Forums. Our research design
consists of five steps:

1. Data collection, sampling and reliability check: First, we collect information about
particular Integration Forums relevant to agricultural land use in New Zealand. We applied
snowball sampling to identify important Integration Forums. Each actor interviewed
recommended to us Integration Forums. In the beginning we got information from the social
science work package coordinator of the “Moving the Middle” project (interview 19) who
arranged the contact with interviewees in addition. Empirical data were gathered by a team of
three senior researchers, who conducted both field and desk research from March 2023 to April
2024. A mix of qualitative research methods was applied, with data sourced from (i) document
analysis, (ii) non-participatory observations, and (iii) semi-structured, face-to-face expert
interviews (Diekmann 2018). Most documents—such as position papers or legislation—were
publicly available (e.g. on actors’ websites), while a minority were obtained upon request.
Seventeen interviews with key actors (Table 1) were conducted in person. Main findings were
transcribed immediately after each meeting and cross-verified verbally the following day by
the team of all three senior scientists. As most interviews were conducted either at the actors’
premises (e.g. ministry offices) or in the field (e.g. with farmers), valuable (non-participatory)
observations could also be included in the empirical evidence. The reliability was checked by
triangulating these different data sources, minimising interest driven bias of interviewees.

2. Actor categorisation and coding: Second, identified actors are grouped into categories. This
classification, conducted by the research team, follows those of Schusser et al. (2016):
scientists, research organisations, public agencies, organised interest groups, media, and land
users. These theory-based actor categories enable us to apply established theories pertinent
to particular groups. For example, the observation that New Zealand’s Ministry of Primary
Industries uses an “internet platform” for sourcing scientific information is coded as the theory-
based Integration Forum “internet-based scientific data platform used by a public agency.” In
analysing the effectiveness of this forum, we can draw on well-developed theories of public
agencies (Downs 1967; Peters 1995).

3. Analysis of actor activities: Third, we examine on a theoretical basis and supported by
empirical evidence, how actors conduct their specific activities within identified Integration
Forums. For instance, bureaucratic theory suggests that communication between different
units of a single public agency is often weak (Downs 1967). Interviews and document analysis
enabled us to identify two distinct units within the Ministry of Primary Industries: one unit
engaged in searching for scientific information (via the internet-based data platform), and
another concerned with developing policy outputs (such as drafting guidelines). Our empirical
data indicate that within the Integration Forum “Internet-based scientific data platform used
by public agency,” the information-searching unit typically lacks information about either the
specific policy product or the specific collaborators the policy unit is working with. Each such
shortcoming is recorded as a minus for the corresponding specific activity, which factors into
the overall effectiveness assessment in the next step.
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Table 1. Sources of empirical evidence

No. Type of Date Duration Interview (“I”)
meeting (organisation) / Observation (“O")
1 in person 14.03.23 3:00 to 4:00 pm I: Wellington City Council
2 in person & 16.03.23 9:00 to 11:30 am I: Manaaki Whenua - Landcare Research
online

3 in person 16.03.23 12:00 to 1:00 pm I: Science New Zealand

4 in person 17.03.23 1:00 bis 1:45 pm I: Maori tribe chief

5 in person 17.03.23 2:30 bis 3:45 pm I: Ministry of Primary Industries

6 field visit 18 & 19.03.23 9:30 am to 19:30 pm O: Land use observation (sheep & beef,
forestry, vineries)

7 online 20.03.23 10:00 to 10:45 am I: MP (Green Party)

8 online 20.03.23 11:30 am to 12:30 pm I: Manaaki Whenua - Landcare Research

9 in person 20.03.23 12:30 to 1:15 pm I: Manaaki Whenua - Landcare Research

10 online 22.03.23 2:00 to 3:00 pm I: Ministry of Primary Industries

11 online 22.03.23 10:00 to 11:00 am I: Beef & Lamb New Zealand

12 in person 22.03.23 1:00 to 2:00 pm I: Fed Farmers New Zealand

13 online 22.03.23 2:30 to 3:30 pm I: Horticulture Industry New Zealand

14 in person 23.03.23 9:30 to 10:00 am I: Ministry of Primary Industries

15 in person 23.03.23 1:00 to 2:00 pm I: Deer Industry New Zealand

16 in person 24.03.23 12:00 to 02:45 pm I: Farmer
O: Land use observation (sheep & beef)

17 in person 29.03.23 9:30 am to 12:00 pm I: Farmer
O: Land use observation (dairy)

18 field visit 14.03.2023 to O: Various land use observations (sheep &

05.04.23 beef, dairy, forestry, vineries, nature

conservation)

19 in person 14.3.23 9.00 am to 12.00 am  I: Manaaki Whenua - Landcare Research

4. Quantification and coding of effectiveness: Fourth, we quantify the effectiveness of

specific activities conducted by scientific actors and land use actors within Integration Forums
and coded it into “+, +-, -” (Table 2). The qualitative criteria are defined in Table 1 (Coding
Section) in line with methods of qualitative content analysis (Mayring 2014). For example, if
scientific actors identify Integration Forums in a way that provides reliable information on the
channels land use actors use to access new scientific findings, two credits (*+"”) are awarded;
for a partial fulfilment ("£") one credit is given (partly effective), and for a shortcoming (“-"

zero credits (non-effective).

The sum of credits across three specific activities gives the score for each key activity,
enabling coding of: a) Effectiveness of activities driven by scientific actors, as a percentage
out of a possible 12 credits per Integration Forum (12 = six specific activities within two
key activities, each with a maximum of 2 credits). b) Effectiveness of activities driven by
land use actors, as a percentage out of a possible 18 credits per Integration Forum (18 =
nine specific activities within three key activities, each with a maximum of 2 credits). c)
Overall effectiveness of Integration Forums, calculated as the average of (a) and (b) (Table
1). d) Effectiveness of key activities driven by scientific and land use actors (across 19
Integration Forums), as a share (in %) of a maximum of 114 credits (3 specific activities x
2 credits x 19 Integration Forums = 114) (Table 1). e) The strength of the links that
Integration Forums have established to scientific and land use actors, via key and specific
activities (Table 1).

5. Comparison and synthesis: Fifth, to compare different types of effectiveness, results from

steps 3 and 4 are summarised and related to our hypotheses.

By applying these steps to integrate theoretical considerations with empirical evidence, we are
able to rank Integration Forums according to their overall effectiveness (in %) in transferring
scientific information to agricultural land use practice and to identify key activities that facilitate
this transfer.
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Table 2: Conceptual frame for analysing effectiveness of transferring scientific
information within Integration Forums and coding it

Key activities for the transfer of scientific information Overall Strength
(each key activity is made of three specific activities (1), (2) and (3) used | effective- |of (1), (2),
as indicators to judge effectiveness) ness of (3)
- — - know- to the
Driven by scientific actors Driven by land use actors ledge actors
Detecting user| Addressing Evaluating Checking Detecting transfer
interests Integration relevance scientific options for
Forums quality implemen-
tation
(1) (1) (1) (1) (1) 5-6 credits
detecting identifying evaluating |checking links legal (+, +. +)
actors, Integration |policy product| to science framework or
winners and Forums (+orxor-)|(+orxor-)|(+or+or-) (+, +, £)
losers (+orxor-) strong
(rorxor-) | .
(2) (2) (2) (2) (2) Share |[3-4 credits
detecting accessing evaluating checking economic (in %) e.g.
power of Integration allies credibility framework (+, %, -)
actors Forums (+orxor-) | (+orxor-)|(+or+xor-)| (100% = | moderate
(rortor-)|(ror*or-)\ | L 30 credits)
(3) (3) (3) (3) (3) 0-2 credits
detecting focusing on evaluating fine-tuning good e.g.
conflicts of relevant public goals | (+ or £ or -) | governance (+, - -)
interests scientific (+or+or-) (+or+or-) weak
(+ or £ or -) | information
(+orxor-)
Cred- 0-6 0-6 0-6 0-6 0-6
its 12 credits 18 credits
Cred- Coding
its
+ + + + +
wide-spread good high relevance| strong link to excellent
systematic information | for a specific | science (1), | knowledge of
pre-analysis | about IF (1), |policy product| independent | legal (1) and
of actors (1), | strong access | (1), allies (2) check of economic
winners and | to IF (2) and and public scientific options (2)
2 losers (2), delivering goals (3) quality (2) and
conflicts of relevant and bi- requirements
interests (3) scientific directional of good
information to fine tuning governance
IF (3) between 3)
science and
practice of
__________________________________________________________ products (3) |
+- +- +- +- +-
1 partly partly partly partly partly
existent existent existent existent existent
0 non- non- non- non- non-
existent existent existent existent existent
Over-
all
effec- | Share (in %) | Share (in %) | Share (in %) | Share (in %) | Share (in %)
tive- (100%=114 | (100%=114 | (100%=114 | (100%=114 | (100%=114
ness of credits) credits) credits) credits) credits)
key ac-
tivity
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Results

Different effectiveness of Integration Forums dependent from land users

Integration Forums, comprising various scientific and land use actors, provide the context in which
scientific information can be embedded in potential land use solutions. Our empirical analysis
identified 19 distinct Integration Forums and evaluated their effectiveness. The results are
summarised in Table 3.

Table 3: Effectiveness of transfer of scientific information within Integration Forums

Integration Forum | Key activities for the effective transfer of scientific information | Overall
(IF) Activities driven by Activities driven by effect-
scientific actors land-use actors iveness of
(100%=12 credits) (100%=18 credits) know-
Detecting Addressi_ng Evaluating Ch_eck_in_g Detecting options trlae:gf?ar
user Integration relevance scientific for impl tati (100% =
interests Forums quality or implementation °
30 credits)
Evaluation of effectiveness (absolute/percentage)
+- + + + +
Scientist within - + + - +
IF1 regional or local +- +- + + + 74%
administration 2 5 6 4 6
58% 89%
- + + +- +
Research facility +- + + - +
IF2 of levy + + +- + +- 74%
organisation 3 6 5 3 5
75% 72%
- + + +- +
Branding by +- + +- +- +
IF3 scientific - + + + = 68%
arguments 1 6 5 4 5
58% 78%
+- + + + +
IF4 Scieqce-_based T I_ I_ -:_ _:-_ .
guidelines 3 2 2 5 5 68%
58% 78%
L +- + + + +
SC|e|_'1t|sts 3 4 4 4 "
IF5 addres_smg task- _ +- i i B 64%
oriented
producer group 2 4 = = 4
50% 78%
+ + + + +-
T discioli +- +- +- +- -
(] 15 S S R S B —
4 3 5 5 2
58% 67%
Market-driven,
applied research I: :_ I _:'_ -':_
IF7 organisation . . ‘- + ] 60%
3 4 1
58% 61%
Science based I_ :_ I_ -': I_
IF8 p””td"’?”df '”tle”(‘jet +- + + - +- 59%
e s 3 5 5 1 3
67% 50%
Scientist directly ) I :_ - :_
IFg | contacted by : + + + 4
administrator 0 6 > 3 4 59%
50% 67%
+- + + + +-
IF State-driven, +- - +- +- +-
10 applied _resgarch - +- + + +- 57%
organisation 2 3 5 5 3

This article is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://www.apen.org.au/rural-extension-and-innovation-systems-journal

33



Rural Extension & Innovation Systems Journal, 2026 22(1) - Research papers © Copyright APEN

42% 72%
+- + + + +
IF Job rotati_on +- +- +- - +
11 between_sagnce +- - - + - 56%
and utilisation 3 3 3 4 4
50% 61%
+- + + + +-
IF |Asking champion ) + - - -
12 scientist - L — — — 56%
1 5 4 4 3
50% 61%
- - + - +
IF Scientifically - + +- - +
13 informed chief of + +- +- + +- 55%
indigenous group 2 3 4 2 5
42% 67%
Research +__ :_ I -':_ I:
14| " of extension | + - + + 53%
service 2 4 4 3 3
50% 56%
- - + - +
IF Scientifically +- + +- - +
15 informed trusted + - + +- 49%
producer 1 4 3 2 5
42% 56%
Scientifically - + +- +- +
IF info_rmed - +- - - +
16 business - +- - +- - 39%
company 0 4 1 2 5
advisors 33% 44%
+- + - + +
Scientific +- - - +- -
IF information - - + - +- 38%
17 seminars 2 2 2 3 3
33% 44%
Internet-based + J_r,_ _ J_r J_r
IF scientific data -
18 | platform used by - ) + ) ) 38%
public agency 2 3 2 2 2
42% 33%
+ - - + -
Information by +- - - + -
IF anticipating +- - + - +- 30%
19 |scientific projects
4 0 2 4 1
33% 28%
Overall
effectiveness of key 35 % 65% 66% 56% 60%
activity
(percentage/ 40 74 75 64 69
absolute-114
maximum credits)

These Integration Forums (IF) are briefly characterized below, following an order from those
situated closer to research to those closer to practice, based on whether the key actor in the
Forum is primarily positioned within the research or utilisation sphere:

e IF1l: Scientists directly employed by regional or local administrations, embedding
scientific knowledge in day-to-day administrative work (Regional council employing scientific
staff)

e IF2: Levy organisations running or financing research facilities, which generate
scientific information tailored to the organisation’s needs (Research tasks of public
organisations financed by levy, e.g. monitoring by Beef & Lamb)

o IF3: Branding by scientific arguments, where scientific arguments strengthen public
acceptance (Climate footprint by big industry)
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 IF4: Public policy organisations producing science-based guidelines drawn on research
results as foundation of proposed solutions (Guidelines for certified export)

o IF5: Scientists addressing producer groups directly by capitalising on the group's task
orientation (Catchment groups, agricultural greenhouse gas consortium)

e IF6: Transdisciplinary innovation hubs integrating users, politicians, and farmers to
combine diverse interests and experiences (Local policy/science/farmer discussion groups, e.g.
Margret Brown local initiatives)

o IF7: Market-driven research organisation for applied research, oriented toward projects
that respond directly to market demands (Crown Research institutes)

o IF8: Science-based print and internet media disseminating research findings to broader
user groups by framing messages to attract target audiences (www.sciencemediacentre.co.nz;
WWWw.apen.org.au)

e IF9: Scientists contacted directly by public administrators tend to be informal forums
grounded in mutual trust (Informal request to scientist by administrators)

o IF10: State-driven organisation for applied research consists of research units conducting
applied projects for land users, guided by one or more state agencies (Foundation for Arable
Research)

e IF11: Job rotation between research organisation and utilisation entails individuals switching
from the role of scientist to practitioner (or vice versa), which facilitates transfer of tacit
knowledge (Observed as a frequent practice in NZ land use sector)

e IF12: Asking champion scientists is a more formal approach, with land users seeking
expertise from recognised leaders in specific fields. (Informal list of national champion
researchers)

e IF13: Agricultural land use by indigenous groups, such as the Maori, often involve a chief
acting as a gatekeeper to scientific information, with interests shaped by tribal experience
(Regional Maori Chief)

o IF14: Extension services engaging research manager who Acts as gatekeeper when
introducing scientific content into extension activities (On Farm Support services for farmers
and growers)

e IF15: Trusted producers who are scientifically informed plays a similar gatekeeping role
(as research manager, IF14) for others in the sector (Trusted Farmer)

e IF16: Business company advisors as gatekeepers for scientific information, having
organisational needs and a business model as a guide (Agribusiness advisor)

e IF17: Scientific information seminars organised flexibly by research institutions to
communicate research findings to selected land use actors (Seminars by MtM researchers)

o IF18: Internet-based scientific data platforms making scientific data widely accessible to
land use actors (we observed a public agency using such platforms to search for relevant
information: Internet evaluation by Ministerial science/policy team)

e IF19: In the Forum "Information by anticipating scientific projects" (IF19), scientific actors aim
to anticipate future land user demands by orienting research questions and outputs toward
long-term needs; this approach reveals future requirements but may not address immediate
demands. (Anticipating research projects on flooding)

Hypothesis 1 proved different effectiveness of examined Integration Forums (IF1-IF19). Figure 2
indicates that the overall effectiveness ranges from 30% to 74% of the maximum (100%). Among
all Forums, two (IF1, IF2) achieve 70-79% effectiveness, whereas five (IF15 to IF19) fall below
50% (Figure 2, Table 2). Thus, the extent to which relevant scientific information is transferred
and utilised by land users is determined by the specific Integration Forum.

Hypothesis 2 stated that Integration Forums in which land users play a stronger role than
scientists achieve higher effectiveness in knowledge transfer. Those Integration Forums are
marked with shading in Figure 2, showing that IF1, IF2, IF3-IF6 and IF10 (with stronger links to
land users) are in the upper part. They constitute the Integration Forums with top effectiveness
and support H2.
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Figure 2. Different effectiveness in transfer of scientific information of Integration
Forums (IF1 - IF19)
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The shades in IF1, IF2, IF3-IF6, and IF10 indicate integration forums with strong links to land users.
Discussion
Key activities determining knowledge transfer

Our analysis focused on specific Integration Forums in which both scientific and specific land use
actors are active. In this regard, our empirical study of 19 Integration Forums offers a more
nuanced and specific assessment than much of the current literature on knowledge transfer and
its environmental impacts in New Zealand’s land use sector (Pinxterhuis et al. 2019; Eastwood et
al. 2022; MacLeod et al. 2022). While this literature rightly emphasises multidisciplinarity as well
as the centrality of actor participation and communication (e.g. through co-design and co-
production), it frequently generalises the key to successful knowledge transfer as merely the
broader involvement and improved communication among actors to address complex agricultural
problems.

The co-production perspective, prominent in much recent literature (Djenontin et al. 2018; Gerlak
et al. 2023), frequently points to deficits in land user activities or engagement as critical to
integration effectiveness. Our findings strongly support this focus. However, taking land use
actors seriously also entails taking their interests and conflicts seriously. Unlike scientists, land
use actors are not driven by academic curiosity; they must manage the risks associated with new
solutions and advocate for their position in the face of competing interests. These actors do not
search for the most innovative solution per se but rather favour solutions that advance their
specific interests (Kirchner & Krott 2020, 2022).

The differentiation of knowledge transfer into specific Integration Forums shows that science-
based extension services and the transfer of scientific information into innovative solutions for
practice depend mainly on the activities of the land use actors. If the land use actors get active
within Integration Forums (by evaluating the relevance, checking the quality of scientific
information and by designing realistic options for implementation) then scientific information will
be effectively embedded into innovative solutions. But scientific actors cannot activate or
substitute land use actors. Scientific information can successfully overcome the bottle neck of
knowledge transfer by the “pull” of land use actors willing and able to transform potential solutions
into the real science-based solution.

This article is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)
36 https://www.apen.org.au/rural-extension-and-innovation-systems-journal




Rural Extension & Innovation Systems Journal, 2026 22(1) - Research papers © Copyright APEN

Conclusion
Effective transfer by active practice actors

By using the case of sustainable and environmentally friendly land use in New Zealand, we could
show the specific ways in which scientific information gets transferred and embedded into
innovative land use solutions: by 19 Integration Forums, within which the actors from practice
meet scientific information delivered mostly directly by scientists. It turned out that:

e The effectiveness of transferring scientific information differs widely between analysed
Integration Forums. Meaning the more active the role of land use actors is within the Forum
the higher the effectiveness.

e Scientists and research projects have limited opportunities when it comes to transferring
scientific information into practice and involving multiple stakeholders. The bottle necks are in
already existing Integration Forums, which are closely linked to specific (strong) actors of land
use. It is in the hands of these actors to pull for scientific information and handle the multiple
supply of scientific information in a professional manner. Activating land use actors within
existing Integration Forums means their active checking of relevant and high-quality scientific
information as well as fine tuning it into realistic solutions for implementation in the land use
practice. Professionalisation of existing Integration Forums might therefore be a more
promising strategy for increasing effectiveness of knowledge transfer than creation of new
Integration Forums or pushing for new research projects (which are not the limiting factor for
providing the desired (and often promised) transfer of scientific information).

For further research the results show the fruitfulness of looking more closely into the specific
Integration Forums and their particular activities in order to identify bottle necks of transfer of
scientific information. Our investigation only scratches the surface but selecting specific effective
Integration Forums and analysing their progress in the last decade, would be a most promising
research strategy in the future to strengthen the transfer of scientific information into innovative
land use practices.

Acknowledgements

The Moving the Middle project and this study were funded by the Ministry of Business, Innovation
and Employment of New Zealand.

The German Research Foundation provided financial means for specifying the frame for RIU
model. Science and Power in Reforms of State Forest Organisations in Eastern Europe. ZA1202/2-
1

References

Beck S 2011, ‘Moving beyond the linear model of expertise? IPCC and the test of adaptation’, Regional
Environmental Change, vol. 11, pp. 297-306.

Bbécher M & Krott M 2016, Science makes the world go round: Successful scientific knowledge transfer for
the environment, Springer, Cham.

Caradus JR, Goldson SL, Moot DJ, Rowarth ]S & Stewart AV 2021, ‘Pastoral agriculture, a significant driver
of New Zealand’s economy, based on an introduced grassland ecology and technological advances’,
Journal of the Royal Society of New Zealand, vol. 53, no. 3, pp. 259-303,
https://doi.org/10.1080/03036758.2021.2008985.

Diekmann A 2018, Empirische Sozialforschung. Grundlagen, Methoden, Anwendungen, (12. Aufl.), Reinbek
bei Hamburg, Rowohlt Taschenbuch Verlag, Rororo Rowohlts Enzyklopadie, 55678.

Djenontin INS & Meadow AM 2018, 'The art of co-production of knowledge in environmental sciences and
management: Lessons from international practice’, Environmental Management, vol. 61, pp. 885-903,
https://doi.org/10.1007/s00267-018-1028-3.

Downs A 1967, Inside Bureaucracy, Little Brown, Boston.

Durant D 2015, ‘The undead linear model of expertise’, in: Policy legitimacy, science and political authority:
knowledge and action in liberal democracies, ed. M Heazle & J Kane, Routledge; Abingdon, New York,
pp. 17-38.

Eastwood CR, Turner FJ & Romera AJ 2022, ‘Farmer-centred design: An affordances-based framework for
identifying processes that facilitate farmers as co-designers in addressing complex agricultural
challenges’, Agricultural Systems, vol. 195, 103314, https://doi.org/10.1016/j.agsy.2021.103314.

Gerlak AK, Guido Z, Owen G, McGoffin MSR, Louder E, Davies ] & Joshi N 2023, ‘Stakeholder engagement in
the co-production of knowledge for environmental decision-making’, World Development, vol. 170,
106336, https://doi.org/10.1016/j.worlddev.2023.106336.

Greenhalgh S 2021; ‘Moving the middle: empowering land managers to act in complex rural landscapes’,
Proposal Land Care Research Group, Available from: https://www.landcareresearch.co.nz/.

Kirchner M, Krott M & Stevanov M 2021a, ‘How to use scientific information: Roadmap of tailoring your own
natural hazard risk management solution’, in Protective forests as ecosystem-based solution for disaster
risk reduction (Eco-DRR), eds M Teich, C Accastello, F. Perzl & K Kleemayr, pp. 247-263,
https://doi.org/10.5772/interchopen.99518.

This article is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)
https://www.apen.org.au/rural-extension-and-innovation-systems-journal 37




Rural Extension & Innovation Systems Journal, 2026 22(1) - Research papers © Copyright APEN

Kirchner M, Krott M, Stevanov M & Hasnoui A 2021b, Report on roadmap for decision targeted
communication of green risk management: Acceptance raising for ecosystem-based risk control,
GreenRisk4Alps project deliverable D.T4.4.1. Available from: https://www.alpine-
space.eu/project/greenrisk4alps/.

Kirchner M & Krott M 2020, ‘Integrating forest science into natural hazard management praxis: An
international case study based on the innovative RIU approach’, International Forestry Review, vol. 22,
no. 4, pp. 449-465, https://doi.org/10.1505/146554820831255524.

Kirchner M & Krott M 2022, ‘Making science-based natural hazard risk management work within power
networks — from co-production models of knowledge transfer to the Research-Integration-Utilisation
(RIU) model’, International Journal of Disaster Risk Reduction, vol. 82, 103362.
https://doi.org/10.1016/j.ijdrr.2022.103362.

Kirk N, Duncan R, Booth P & Robson-Williams M 2022, ‘Shifting knowledge practices for sustainable land
use: Insights from producers in Aotearoa New Zealand’, Frontiers in Agronomy, vol. 4, 991853.
https://doi.org/10.3389/fagro.2022.991853

Krott M & Zavodja M 2024, ‘Empowering scientific information about biodiversity by linking science with
forest users in African contexts’, in Power Dynamics in African Forests, ed. S Ongolo & M Krott,
Routledge, New York, pp. 33-54.

Lentsch J & Weingart P 2009, ‘Scientific advice to policy making in comparative perspective: technocracy
revisited’, in Scientific advice to policy making: international comparisons, ed. J Lentsch & P Weingart
Budrich, Opladen.

MacLeod CJ, Brandt AJ, Collins K & Dicks LV 2022, ‘Giving stakeholders a voice in governance: Biodiversity
priorities for New Zealand’s agriculture’, People and Nature, vol. 4, no. 2, pp. 330-350.
https://doi.org/10.1002/pan3.10285.

Mayring P 2014, Qualitative content analysis: theoretical foundation, basic procedures and software
solution. Klagenfurt. https://nbn-resolving.org/urn:nbn:de:0168-ssoar-395173

Ministry of Primary Industries 2025, Situation and outlook for primary industries, June 2025,
https://www.mpi.govt.nz/dmsdocument/69612-Situation-and-Outlook-for-Primary-Industries-SOPI-
June-2025/.

Pannell D & Rogers A 2022, ‘Agriculture and the environment: Policy approaches in Australia and New
Zealand’, Review of Environmental Economics and Policy, vol. 16, no. 1, pp. 126-145,
https://doi.org/10.1086/718053.

Peters BG 1995, The Politics of Bureaucracy, White Plains, NY, Longman Publishers.

Pinxterhuis I, Dirks S, Bewsell D, Edwards P, Brazendale R & Turner JA 2019, ‘Co-innovation to improve
profit and environmental performance of dairy farm systems in New Zealand’, Rural Extension and
Innovation Systems Journal, vol. 14, no. 2, pp. 23-33, https://www.apen.org.au/rural-extension-and-
innovation-systems-journal.

Renwick A, Dynes R, Johnstone P, King W, Holt L & Penelope J 2019, ‘Challenges and opportunities for land
use transformation: Insights from the Central Plains Water Scheme in New Zealand’, Sustainability, vol.
11, no. 18, 4912. https://doi.org/10.3390/su11184912.

Renwick A, Dynes R, Johnstone P, King W, Holt L & Penelope J 2022, ‘Balancing the push and pull factors of
land use change: A New Zealand case study’, Regional Environmental Change, vol. 22, no. 17,
https://doi.org/10.1007/s10113-021-01865-0.

SAPEA, Science Advice for Policy by European Academies 2019, Making sense of science for policy under
conditions of complexity and uncertainty, Evidence Review Report No. 6, Berlin, SAPEA,
https://doi.org/10.26356/MASOS.

Schelsky H 1965, Der Mensch in der wissenschaftlichen Zivilisation, in Auf der Suche nach Wirklichkeit, ed.
H Schelsky, : Bertelsmann Universitatsverlag, Disseldorf, pp. 439-480.

Schusser C, Krott M, Movuh MCY, Logmani J, Devkota RR, Maryudi A & Salla M 2016, ‘Comparing
community forestry actors in Cameroon, Indonesia, Namibia, Nepal and Germany’, Forest Policy and
Economics, vol. 68, pp. 81-87, https://doi.org/10.1016/j.forpol.2016.03.001.

Sokolovska N, Fecher B & Wagner GG 2019, ‘Communication on the science-policy interface: An overview of
conceptual models’, Publications MDPI, vol. 7, no. 4, pp. 64.
https://doi.org/10.3390/publications7040064.

Stevanov M & Krott M 2021, ‘Embedding scientific information into forestry praxis: Explaining knowledge
transfer in transdisciplinary projects by using German cases’, Forest Policy and Economics, vol. 129, no.
102508 https://doi.org/10.1016/j.forpol.2021.102508.

Turnhout E, Metze TAP, Wyborn C, Klenk N & Louder E 2019, ‘The politics of co-production: Participation,
power and transformation’, Current Opinion in Environmental Sustainability, vol. 42, pp. 15-21.
https://doi.org/10.1016/j.cosust.2019.11.009

This article is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)
38 https://www.apen.org.au/rural-extension-and-innovation-systems-journal




