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Executive Summary 

A. Background and Purpose 

The “Informing Extension Pilot Project Design” study sits under the Red Meat Profit 

Partnership (RMPP) Project 1: Understanding behaviour change. The output from 

the Informing Extension Pilot Project Design study needs to inform the piloting of 

delivery approaches to farmers to achieve the RMPP Project 2 (Sector Capability) 

Outcome: a coordinated national extension framework – with extension pilot 

projects. This is a significant outcome of Project 2, which is 56% of the RMPP total 

budget. 

The RMPP needs information that will enable the Project 2 Advisory Group to: 

1. Understand, based on proven practice, when and why to use each approach 

to extension to achieve uptake by sheep and beef farmers  

2. Inform design of the extension pilot projects to be tested in Project 2 

3. Confidently measure and evaluate the success of the extension pilot projects 

based on proven practice 

The research proposal for the Informing Extension Pilot Project Design study 

identified the purpose of the study as: 

“to provide the Project 2 Advisory Group with information on when, and 

why, different approaches to farm-focused extension succeed, with key 

measures of success being uptake of the technology or practice and 

measurable results achieved from uptake. This will lead to 

recommendations to the Advisory Group of what to consider when 

designing the extension pilot projects. This will be based on a thorough 

review of current research on extension approaches (New Zealand & 

overseas agriculture and other industries) and what has worked well and 

what has not.”  

To ensure the extension pilot projects are successful the Project 2 Advisory Group 

also need qualitative and quantitative information on the characteristics of the New 

Zealand sheep and beef farmer population and drivers of farmer decision making. 

This is important to the success of the extension pilot projects as the farm team are 

central to changes in practice for increased productivity and profitability. This 

information is being collected by UMR Research through their farmer segmentation 

focus groups, interviews and surveys.  
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B. Research Overview and Methods 

The Informing Extension Pilot Project Design study was undertaken over four 

stages, with each stage informing the direction of the next (Figure 1). The draft 

outputs from each stage were reviewed by at least one AgResearch researcher in 

the field of extension and the Working Group (Richard Wakelin, Alan McDermott 

and Duncan McKinnon). The design of each subsequent stage was also reviewed in 

consultation with the Working Group in light of findings from the preceding stages. 

These steps were taken to ensure the findings were robust and credible, and that 

the right information was being gathered to meet the needs of RMPP Project 2. 

The overall research approach (Figure 1) involved reviewing 50 studies of extension 

projects (New Zealand and overseas agriculture and other sectors) to understand 

when, and why, each of the extension projects succeeded (or not). This review 

focuses on what has worked well and what has not. 

An overview of each of the four stages is provided below.  

B.1. Stage 1: Framework for evaluating extension literature 

The first stage of the study identified and addressed gaps in a draft framework for 

evaluating the 50 studies of extension projects. This framework was developed in 

consultation with academics and practitioners in the area of extension to ensure it 

was as complete as possible in its coverage of factors potentially influencing the 

success of extension projects. The framework identified factors influencing 

extension success; aspects of the design of the extension approach itself and the 

context in which the extension approach is applied.  

B.2. Stage 2: Typology of extension approaches 

The second stage of the study prioritised the extension design and contextual 

factors in the Stage 1 framework to understand when, and why, to use different 

approaches to extension to achieve uptake by sheep and beef farmers. This was 

done by coding the 50 studies from the extension literature to the framework to 

identify the extension design and contextual factors commonly associated with 

extension projects that worked well (or were absent from projects that did not 

succeed). This process of coding involved tagging sections of text to the factors in 

the framework. The 50 studies reviewed were from multiple regions and sectors, 

although half were from Australian agriculture (Table 1). From the prioritised 

factors, a typology of nine extension approaches were distinguished based on 

differences in the design of the extension approach and the circumstances in which 

the approaches had been successfully applied. This information should help to 

inform design of the extension pilot projects to be tested in Project 2. 
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Table 1: Number of extension studies reviewed by sector and region 

 Sector 

Region Sheep & beef Dairy Cropping Horticulture Health Other Total 

New Zealand 1 1  2   4 
Australia 6 8 7  2 1 24 
North America  1   4 1 6 
Latin America   1    1 
Europe 1 1   1 1 4 
Asia 1  5 2  1 9 
Africa   1   1 2 

TOTAL 9 11 14 4 7 5  

B.3. Stage 3: Measures of success for evaluating extension 

The third stage of the project used the key extension approach design and 

contextual factors, along with measures of success for extension projects identified 

from the literature review, to develop a monitoring and evaluation programme logic 

(or log frame) for each of the nine extension approaches. The M&E log frames 

describe the process and outcome measures of successful extension approaches 

(Table 3).  

The first column of the log frame describes the project logic, beginning in the top 

row with the long-term economic, environmental and social outcomes the 

extension project seeks to achieve, e.g. increased sheep and beef farm profitability. 

Below these are the short-term outcomes that are expected at the time the project 

is completed (the Key Result Areas), e.g. farmers have changed management 

practices. The log frame then describes the strategies for achieving uptake of the 

extension project outputs, e.g. demonstration trials, and the underpinning activities 

that will be undertaken during the extension project to deliver the outputs, e.g. 

measurement of trials. Below the underpinning activities in the log frame, are the 

financial, physical and human resources needed as inputs to the extension project 

to undertake the underpinning activities (supporting structures, staff and 

resources), e.g. farmer steering groups. The final row in the log frame identifies the 

external factors that may influence the achievement of the long-term outcomes 

(context and external influences on outcomes), e.g. significant changes in sheep and 

beef prices. 

The last two columns of the log frame identify what will be measured (performance 

measures), and how (M&E methods), to monitor and evaluate that the extension 

project inputs, outputs and outcomes are implemented and achieving the desired 

outcomes. 
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The log frames presented in this report provide a guide to Project 2 on what to 

measure, and how, to confidently evaluate the success of the extension pilot 

projects to be undertaken. 

B.4. Stage 4: Case studies of successful extension 

The final stage of the study identified extension studies that were typical of each of 

the nine extension approaches identified in Stage 2. Of the 50 coded studies, the 

closest in characteristics and contextual factors to the nine extension approaches 

were identified. Two studies for each approach were identified to provide enough 

information on the projects to develop step-by-step descriptions of each. This will 

provide the RMPP Project 2 with enough detail on the application of each approach 

to support putting the approaches into practice in the extension pilot projects. 
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Figure 1: Research overview 
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C. Key Findings 

The key findings from this review are: 

1. Extension projects are more likely to influence practice change when they 

are designed to match the characteristics of the problem being addressed, 

technology being implemented and the potential users of the technology 

2. Nine different extension approaches can be distinguished. These approaches 

differ in key aspects, which need to be designed to fit the circumstances of 

the opportunity, including: 

a. Sources and flows of knowledge  

b. Role of participants (farm team, project team, rural advisors and 

scientists) as sources of knowledge and setting priorities for the 

project 

3. Key factors that need to be understood when deciding which extension 

approach is best suited to particular circumstances are: 

a. Awareness of the particular issue or opportunity 

b. The complexity of the issue 

c. The desired benefits to farmers from practices to address the issue 

d. The compatibility of the new practices with existing practices 

e. Farmer ability to implement the practice 

4. When awareness of an opportunity is lower, the issue is complex, a new 

practice is less compatible with existing practices and/or difficult to 

implement, it is more important to include the farm team and rural advisors 

in setting project priorities and as sources of knowledge in the extension 

project 

5. To determine the best extension approach for the circumstances, 

information about the particular opportunity and practices required to 

realise the opportunity need to be gathered from sheep and beef farmers 

and rural advisors 

6. Successful extension projects include monitoring and evaluation as a key 

aspect of implementation. This is necessary to: 

a. Demonstrate the benefits of the project  

b. Identify where changes to the project are needed while it is ongoing 

c. Achieve uptake of practices that do not have immediately observable 

benefits 

The next sections provide more detail on each of these key findings. 
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C.1. Fitting the extension approach to the circumstances 

For an extension project to successfully change farm practices, the project has to be 

designed to fit the issue, opportunity, or technology to be implemented, the 

potential users, and the influences external to the farm team. The aspects of 

extension projects that need to be designed to fit the circumstances of the 

opportunity are the: 

 

1. Sources and flows of knowledge 

2. Role of the farm team, project team, rural advisors and scientists as sources 

of knowledge and setting priorities for the project 

Different extension approaches are therefore needed for different circumstances. 

This study identified nine different extension approaches. These approaches were 

distinguished from one another by the participants in the project (e.g. were rural 

advisors participants?), and the roles the different participants played; providing or 

receiving knowledge, and setting priorities in the project. For example, were 

farmers solely receivers of knowledge or were they also providers of knowledge? 

Each approach is suited to different circumstances depending on the characteristics 

of the issue (or opportunity) and the practices that address the issue, as well as the 

factors external to the farm team. Appendix B summarises each of the contextual 

and extension approach design factors for the nine extension approaches. 

C.2. Nine approaches to extension 

The technology push approach is used to raise farmer awareness of technologies 

that address non-complex issues with observable impacts on-farm. An example is 

the loss of clover in pastures due to clover root weevil. Technology push utilises 

extension agents and rural advisors as the main sources of knowledge to technology 

users across a range of locations. 

The marketing practice change approach achieves adoption of practices by 

stimulating farmer demand through multiple co-ordinated channels of advice. The 

approach is distinguished from technology push by the fact it involves generating 

awareness and demand for practices that farmers are not immediately aware they 

have a need for. The approach focuses on communication to the farm team via 

multiple coordinated channels to raise awareness of the practice. 

The transfer of fit-for-purpose practices approach achieves adoption of practices by 

understanding farmers’ needs and constraints, and using this information to adapt 

practices so they are fit-for-purpose3. This addresses barriers to adoption related to 

                                                      
3
 Fit-for-purpose practices and technologies are relevant, i.e. they meet the needs of farmers (and other 

participants in the supply chain), practical, i.e. they fit with existing practices, and credible, i.e. 
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a farmer’s needs and ability, compatibility of the practice with existing practices and 

factors external to the farm team. The approach therefore focuses on first 

understanding farmers’ needs and constraints to adoption of the practice, using this 

information to refine the practice, and communication to farmers to raise 

awareness of the practice. 

The farmer-led farm experimentation and extension approach achieves adoption 

of fit-for-purpose practices to address problems identified by members of the 

farmer-led extension project, i.e. the approach is demand-led and problem-focused. 

Practices developed will also tend to be matched to specific regional farm systems, 

climates and markets. The approach focuses on developing, testing and 

demonstrating practices in on-farm experiments by members of the farmer-led 

extension group. 

The farmer-led partner farms approach achieves adoption of farm system-level fit-

for-purpose practices to address problems identified by members of the farmer-led 

extension project, i.e. the approach is demand-led and focused on solving complex 

problems affecting the whole farm. Farmer-led partner farms involve a close 

partnership between farmers, rural advisors and scientists, who together set 

extension project priorities, and contribute and develop knowledge in location 

specific whole farm trials. 

The science-led experimental farms approach achieves adoption of practices jointly 

developed by scientists and farmers. The approach involves science-led 

experimentation of practices with farmers participating to ensure practices 

developed are fit-for-purpose. The approach focuses on developing, testing and 

demonstrating practices on experimental farms with farmers and scientists. 

Experimental farms use replicated trials or split farm comparisons to assess 

practices. 

The co-development with science and farmers approach achieves adoption of 

practices to address problems jointly identified by scientists and farmers. The 

approach is problem-focused and farmers participate in the development to ensure 

the practices are fit-for-purpose. The approach involves both farmers and scientists 

in collaborative experimentation on companion farms to develop fit-for-purpose 

practices that address local issues. The approach focuses on farmers and scientists 

                                                                                                                                                      
evidence of the benefits of the practice can be reconciled with farmers (and other participants in the 

supply chain) experience and knowledge. 
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together developing, testing and demonstrating a collection of practices5 on 

companion farms to realise an opportunity. 

The co-development with farmers, advisors and science approach achieves 

adoption of practices to address problems jointly identified by farmers, rural 

advisors and scientists. The approach is problem-focused with participation of rural 

advisors (or other third parties) essential as they are integral to the successful 

implementation of the practices that farmers alone cannot implement. The 

approach focuses on farmers, rural advisors (or extension agents) and scientists 

together developing, testing and demonstrating a collection of fit-for-purpose 

practices on companion farms to address an issue. The practices will include a 

combination of farmer and rural advisor practice change. 

The co-development with supply chain participants approach achieves adoption of 

practices to address problems jointly identified by farmers, rural advisors, 

processors, consumers and scientists. The approach is problem-focused with 

participation of many in the supply chain who are needed to implement workable 

solutions, i.e. the solution requires practice change along the supply chain, not only 

on-farm. Co-development along the supply chain involves an intensive partnership 

of stakeholders in the supply chain (input providers to farmers to processors to 

consumers) jointly learning and developing knowledge to address location specific 

issues.  

C.3. Which extension approach for what circumstances? 

Figure 2 shows the nine extension approaches in relation to the circumstances 

under which they are most likely to be successful across three contextual factors: 

 

1. The farmer’s awareness of the issue or opportunity that the practice 

addresses; ranging from very aware of the opportunity to unaware of the 

opportunity 

2. The extent to which farmers are able to immediately observe the desired 

benefits (financial, production, time, effort) of the practice; ranging from 

immediately observable benefits to unobservable benefits 

3. The extent to which factors external to the farm team (farm system, climate, 

land capability, regulations, and markets) influence their ability to 

implement the practice (shown by the shading of the circles in Figure 2); 

ranging from no external influences to many external influences.  

                                                      
5
 A co-development with science and farmers approach often develops and tests a suite of practices or 

options. These involve multiple practices that may be integrated or applied separately. This supports 

increased relevance and practicality by enabling farmers to choose practices or options most relevant 

to their needs, constraints and farm system. 
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Figure 2: Typology of extension approaches showing the different contexts in which the extension 
approaches are likely to be most successful 

Figure 3 shows the nine approaches in relation to three factors that are key aspects 

of the design of the approaches: 

 

1. How context specific (location, user and issue) the project is; ranging from 

not context specific at all (seeking to reach many different users and 

locations) to very context specific 

2. The number of participants in the project that play an active role in 

providing knowledge; ranging from very few participants to many jointly 

developing knowledge  

3. The intensity of the interaction among the project participants (shown by 

the shading of the circles in Figure 3); ranging from little sharing of power to 

high power sharing and trust among participants. 
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Figure 3: Typology of extension approaches showing the different design factors of the extension 
approaches 

Figure 2 and Figure 3 show that when farmers are aware of the issue or opportunity 

the technology addresses, the technology has immediately observable benefits, and 

there are no factors external to the farm team that influence implementation of the 

practice, then a technology push approach is more likely to be successful. 

Implementing this approach requires a few sources of knowledge, e.g. rural 

advisors, providing advice to a variety of farmers across a range of locations. 

However, when farmers are aware of an issue or opportunity, but the benefits of 

potential practices to address the issue are not immediately observable, and there 

are factors external to the farm team that influence implementing the practice, 

then a farmer-led partner farms approach is more likely to be successful. 

Implementing this approach requires multiple sources of knowledge, i.e. farmers, 

scientists and rural advisors, sharing their knowledge to develop location specific 

solutions. 

Finally, when farmers are unaware of the issue or opportunity, the benefits of new 

practices are unobservable, and there are many factors external to the farm team 

that influence implementing new practices, then a co-development along the supply 

chain approach is more likely to be successful. Implementing this approach requires 

many sources of knowledge from along the supply chain, sharing and jointly 



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

 

xii 

developing knowledge to develop location (geographically and along the supply 

chain) specific solutions. 

In practice, individual extension projects will include more than one extension 

approach to achieve adoption as stakeholders’ awareness of the issue and 

capabilities to implement practices improve, and evidence of the benefits of the 

practice are observed. For example, a transfer of fit-for-purpose practices approach 

may be used to understand farmer needs and constraints related to a technology, 

issue or opportunity. This information can then be used to inform the design of a 

farmer-led partner farms approach. This can be followed by a technology push 

approach to extend the technology beyond the immediate participants in the 

extension project, having demonstrated the benefits of new practices.  

The Ministry for Primary Industries has developed a framework of extension 

approaches (Dr Vicki Compton, MPI, pers. comm.) that distinguishes four 

approaches based on several factors, including the complexity of the problem being 

addressed and the extent to which users and others will be impacted by the 

solutions to the problem. The nine extension approaches identified in this study sit 

within the four approaches in the MPI framework. This reflects the different 

stakeholders and roles these stakeholders play in the nine extension approaches. 

C.3. Identifying the extension approach needed to successfully achieve 

uptake of a particular technology 

Appendix C is a macro-enabled Excel spreadsheet for identifying the extension 

approach that is most likely to achieve the desired level of practice change 

(awareness to adoption) for the particular characteristics of the issue (or 

opportunity) and the practice, the perceived ability of the farm team, and the 

degree of influence of factors external to the farm team. To identify the extension 

approach nine questions need to be answered (Table 3).  

Answering these questions requires information from stakeholders about the 

particular issue and practices to address the issue. Sheep and beef farmers and rural 

advisors will need to be asked about: 

1. Their awareness of the particular issue or opportunity 

2. Their perceptions of the complexity of the issue 

3. How observable the opportunity is on-farm 

4. The types of benefits they need from the practices to address the issue 

5. Their perceptions of the compatibility of the new practice with their existing 

practices, and 

6. Their perceived ability to implement the practice 
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Table 2: Questions regarding the context of an extension approach that are used to identify the 
approach most likely to achieve the desired stage of practice change 

Question Answers 

What stage of practice change do you want to 
achieve in the extension project? 

Awareness 
Contemplation 
Preparation 
Adoption 
Maintenance 

Characteristics of the issue or opportunity  

How aware are the farm team of the issue or 
opportunity? 

High awareness 
Some awareness 
Low awareness 

Do the farm team view the issue or opportunity 
as complex? 

Yes 
No 

Is the issue or opportunity one that is visible to 
the farm team? 

Yes 
No 

Characteristics of the practice  

How observable to the farm team are the desired 
benefits of the practice? 

Immediately observable 
Observable, but requires robust evidence 
Not immediately observable 

Can the practices or technology be tested on-
farm on a small scale? 

Yes 
No 

How compatible is the new technology or 
practice with farmers’ existing practices? 

Compatible 
Somewhat compatible 
Limited compatibility 

Farmer drivers of decision making  

What level of ability does the farm team have to 
implement the practice or technology? 

Have the ability 
Have some ability 
Lack the ability 

To what extent is implementation of the 
practice influenced by factors external to the 
farm team? 

Not influenced 
Somewhat influenced 
Strongly influenced 

This information is beginning to be gathered as part of the UMR Research work for 

the RMPP.  

C.4. Monitoring & Evaluation for extension success 

Successful extension projects include monitoring and evaluation as an essential 

element of implementation. Monitoring and evaluation of extension projects is 

necessary to: 

 
1. Demonstrate the short- and long-term benefits of the project, e.g. number 

of farms adopting new practices and impacts on farm profitability 



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

 

xiv 

2. Identify where ongoing modification of the project is needed to respond to 

continuously changing stakeholder needs, awareness and capabilities, and 

external factors 

3. Achieve uptake of practices that do not have immediately observable 

benefits, e.g. management of internal parasites in stock. In these cases 

monitoring and evaluation of the outcomes from using technologies and 

practices is an essential part of demonstrating benefits to users. 

For each of the nine extension approaches, generic monitoring and evaluation 

programme logics (or log frames) are presented in this report. These log frames 

describe the key extension approach design and contextual factors, along with 

measures of success for evaluating the projects. The log frame identifies what will 

be measured (performance measures) and how (M&E methods) to monitor the 

project inputs and outputs, and to demonstrate that the project is achieving the 

desired outcomes (Table 3). Individual projects need to develop M&E log frames 

specific to the circumstances and aims of the project itself. 

Monitoring and evaluation becomes more resource intensive, i.e. more data needs 

to be collected on more elements of the project, as a project moves from 

monitoring inputs (e.g. communication resources prepared) to processes (e.g. 

number of field days) to outputs (e.g. knowledge gained by farmers) to outcomes 

(e.g. changes in management practices by farmers). This is due to outputs and 

outcomes being longer term and less tangible. 

Monitoring and evaluation is also more intensive when using co-development 

extension approaches compared with technology push or marketing practice 

change approaches. This is due to the increasing complexity of the issues being 

addressed, the increasing number of stakeholders, and the greater number of 

external influences on project success. 

Monitoring and evaluation can be made less resource intensive by identifying 

opportunities to capture several performance measures using the same monitoring 

and evaluation method, using relatively low cost methods of measurement (such as 

narratives) and by using existing data sources. 
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Table 3: Structure of the monitoring and evaluation (M&E) log frame used to describe process and 
outcome measures for extension approaches 

M&E Levels 
Input to outcome  

Project Logic 
Planned processes and 

outcomes of the 
extension project 

Performance 
Measures 

Information needed to track 
progress and performance 

M&E Methods 
How data will be collected to 

report on performance 
measures 

1. Longer term Outcomes 
 Economic 

 Social 

 Environmental 
towards which the program/ project 
is intended to contribute. 

   

2. Key Result Areas 
Specific measurable short term 
impacts to which the 
program/project is intended to 

deliver on in its life. 
 [including other/unintended benefits 

or consequences -KRA X] 
Key Performance Indicator (KPI) = 

Level of achievement of Planned 
KRAs 

   

3. Uptake Strategies 
Approaches used to communicate, 
influence, assist and/or encourage 
appropriate people or groups to be 
aware and develop targeted capacity 
and/or changes to their practice. 

   

4. Underpinning Activities 
Research, Development & Planning 
Activities and Outputs needed to 
provide the science, tools, 
information or materials to support 
the change process 

   

5. Supporting Structures, 
Staff and Resources 

Amount of resources, staff (and 
range of skills), management 
processes, Steering Groups and other 
structures to oversee and undertake 
project/program activities. 

   

6. Context and external 
influences on outcomes 

Political, economic, climatic and 
other factors that can impact on the 
success or otherwise of the program 
and process 
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1. Background to “Informing Extension Pilot Project Design” 

1.1 Purpose 

The Red Meat Profit Partnership (RMPP) is undertaking work “to develop and support the 

sector through attracting and retaining top people, collating available knowledge and 

piloting new delivery to farmers through coordinated farm focused extension channels and 

a collaborative advisor network.” As part of helping the RMPP achieve this AgResearch has 

been asked to: 

“provide the RMPP with information on when, and why, different approaches to farm-

focused extension succeed, with key measures of success being, uptake of the technology or 

practice and measurable results achieved from uptake. This will lead to recommendations to 

the RMPP of what to consider when designing extension approaches to pilot”.  

In other words, identifying a range of possible extension approaches and providing 

examples of what has worked well, and why, and what has not worked well, and why. 

The AgResearch work will specifically inform the piloting of delivery approaches to farmers 

to achieve the RMPP Project Outcome: a coordinated national extension programme – with 

extension pilot projects. The AgResearch work will meet the RMPP business objectives 

below. 

1.2 Business objectives 

The RMPP needs information that will enable the Project 2 (Sector Capability) Advisory 

Group to: 

1. Understand when, and why, to use different approaches to extension to achieve 

uptake and adoption by sheep and beef farmers based on proven practice 

2. Inform design of the extension pilot projects to be tested in Project 2 

3. Confidently measure and evaluate the success of the extension pilot projects based 

on proven practice 

1.3 Approach 

To meet business objective one, AgResearch has undertaken a thorough review of research 

on extension approaches (New Zealand & overseas agriculture and other sectors). This 

review focused on what has worked well and what has not for extension projects.  

The first stage of the project identified and addressed gaps in a draft framework for 

evaluating the literature from research on extension approaches. This was achieved through 

an expert review of the framework, followed by a further review of literature on extension 

to address gaps identified by these experts. The framework from Stage 1 identifies factors 
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that influence extension success; aspects of the design of the extension approach itself and 

the context in which the extension approach is applied (The framework is detailed in 

Appendix A of this report). Aspects of the extension design covered in the framework 

include: (i) drivers of practice change addressed by the extension approach, (ii) participants 

in the extension approach, (iii) the roles of these participants, and (iv) sources of knowledge. 

Aspects of the context in which the extension approach is applied covered in the framework 

include: (i) awareness of the issue being addressed, (ii) the trialability and relative advantage 

of the new practice compared with existing practices, (iii) farm system characteristics, and 

(iv) user population characteristics (Table 4). 

Table 4: Summary of factors that influence the success of extension projects 

Extension Project Design Factors Context of Extension Project 

Stages of practice change Characteristics of the issue 

Drivers of practice change addressed Characteristics of technologies & practices 

Role of farm team in extension project Drivers of farm team decision making 

Role of rural advisors in extension project User population characteristics 

Role of scientists in extension project Farm structure 

Power relationships in extension project Influences external to the farm 

Capabilities needed to implement project  

Priority setting and goals  

Accountability for outcomes  

Structure of the extension network  

Relation with the policy environment  

The second stage of the project has prioritised the Stage 1 framework extension design and 

contextual factors that together influence extension success. This was be done by coding 

studies from the extension literature to the framework to identify the extension design and 

contextual factors commonly associated with extension projects that worked well (or were 

absent from projects that did not succeed). This process of coding each article in the 

extension literature involved tagging sections of text to the factors in the framework 

(Appendix A). Nine extension approaches were distinguished based on differences in the 

design of the extension approach and contexts in which the approaches were applied. 

The third stage of the project used the key extension approach design and contextual 

factors, along with measures of success for extension projects identified from the literature 

review, to develop a monitoring and evaluation programme logic (or log frame) for each of 

the extension approaches in the typology. This information will inform how the RMPP can 

confidently measure and evaluate the success of the extension pilot projects based on 

proven practice (RMPP Business Objective 3). 

The final stage of the project identified extension studies that were typical of each of the 

nine extension approaches identified in Stage 2. These were used to detail the step-by-step 
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implementation of each of the nine extension approaches, along with a description of up to 

two examples of successful extension projects. 

2. Methodology 

Extension is defined as activities that together form a process of individual and/or group 

learning to build capacity to undertake practice change. Activities cover specific learning 

events; processes for developing or modifying management practices, technologies, markets 

and policies; and ongoing access to needed knowledge. Each of these different activities 

complements the others in the overall process of capacity building (Coutts and Roberts 

2003). 

Our hypothesis is that extension is successful when the extension approach is designed so 

that it matches the circumstances (context) in which it will be applied. We define successful 

adoption as informed decisions to adopt (or not adopt) technologies and practices; and 

measurable results achieved from the decision. For example, Marsh et al. (2000) in 

evaluating adoption of improved lupin crops in Western Australia report on the area of 

cropping land planted in the new lupin varieties over time. Howeler et al. (2007) in 

evaluating adoption of sustainable cassava production practices in south east Asia report on 

the percentage of farms in pilot sites that had adopted different practices, and the 

production and income benefits of these practices. 

2.1 Stage 1: Framework for evaluating the extension literature 

To be confident that all of the possible factors that influence the success of extension are 

considered in the review of extension literature, a framework was developed to use in the 

evaluation of the literature. From an initial review of studies of farmer decision making, 

adoption and practice change (e.g. Pannell et al., 2006; Vanclay 2004), and literature on 

technology transfer (Kline and Rosenberg, 1986), extension (Benson and Jafry, 2013) and 

agricultural innovation systems (e.g. Hall et al., 2006; Klerkx et al., 2012) potential factors 

that influence extension success were identified. These factors covered: 

1. Aspects of the design of the extension approach itself 

2. Context in which the extension approach is applied, e.g. characteristics of the issue 

2.1.1 Practitioner and expert review of framework 

Prior to sending out the draft framework for expert review, it was reviewed and revised by 

Drs Neels Botha and David Stevens of AgResearch. Practitioners and academic researchers1 

                                                      
1
 Academic experts and extension practitioners we approached to contribute to the review of the framework 

were Dr Janet Reid (Massey University), Dr David Gray (OneFarm), Dr Lesley Hunt (Lincoln University), Dr Chris 
Rosin (Otago University), Dr Marie McEntee (Auckland University), Mr Tom Philips (OneFarm), Dr Mark Paine 
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in extension, technology transfer, and adoption and practice change were then sent the 

draft framework, via email on 23rd April 2014, for review. The purpose of the review was to 

identify factors missing from the draft framework for evaluating the extension literature. 

The email outlined the purposes of the Red Meat Profit Partnership, the RMPP programme’s 

Project 2 and this particular research. Specific questions we asked the external experts 

were:  

 Are there aspects of the framework we are missing? If yes, what are they? 

 Are the definitions of factors clear and accurate? 

 Are the example descriptors (for coding literature) clear and accurate? 

 Overall does the framework, and how we plan to use the framework, make sense? 

Of the 13 reviewers the draft framework was sent to, eleven responded and seven provided 

feedback by email and/or phone. 

2.1.2 Review to address gaps in framework 

Factors identified by practitioners and experts as missing from the framework, for 

evaluating the extension literature described, were checked. This involved a review of the 

academic literature focused on the specific factors identified as missing. This ensured that 

the factors suggested by reviewers have been found in extension studies to influence the 

success of extension projects. The complete framework for evaluation of the extension 

literature is presented in Appendix A of this report. 

2.2 Stage 2: Typology of extension approaches 

To develop a typology of approaches we first created a bibliography of 640 studies from the 

extension literature. 50 of these were selected for in-depth analysis based on their 

relevance to the New Zealand red meat sector, inclusion of measures of successful 

extension, and the extent that they covered as many of the factors as possible in the Stage 1 

framework (Appendix A). Each of the 50 studies were coded against the design and 

contextual factors identified in the Stage 1 framework. The process of coding involved 

tagging sections of text to the relevant factors in the framework. From the coding extension 

design and contextual factors were identified that were most commonly associated with 

extension projects that worked well (or were absent from projects that did not succeed). 

This enabled us to reduce the long list of design and contextual factors in the Stage 1 

framework to a list of priority factors, associated with successful extension projects.  

Nine extension approaches were then distinguished based on how the approaches differed 

in the priority extension design and contextual factors. Each of the nine extension 

                                                                                                                                                                     
(DairyNZ), Dr Geoff Kaine (Consultant), Marc Elliot (UMR), Aaron Meikle (Beef+Lamb NZ), Wayne Allen 
(Consultant), Collier Isaacs (FarmIQ), and Jansen Travis (Consultant) 
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approaches is described in terms of what makes the approach successful (based on the 

priority design characteristics) in different contexts (based on the contextual factors driving 

decision making and practice change). 

2.2.1 Extension literature bibliography 

A bibliography of 640 studies was created from searches of the literature on technology 

transfer and extension (e.g. Chambers and Jiggins 1987; van der Ploeg and Long 1994) and 

agricultural innovation systems (e.g. Nettle et al. 2013) using the BIOSIS, CAB Abstracts, 

MEDLINE and SCOPUS literature databases. The searches focused on studies published from 

1990 onwards that had terms related to technology transfer, extension, adoption and 

practice change in the title. The criteria for the search were: 

(TITLE(extension OR "technology transfer") AND TITLE("innovation system*" OR "innovation 

network*" OR adopt* OR "practice chang*")) AND PUBYEAR > 1989 

The complete bibliography is available from the report authors. 

2.2.2 Selection of 50 key studies 

Given the available time the literature review focused on 50 key studies (see the section “50 

Key Extension Studies” for a list of the references). Five criteria were used for selecting the 

studies reviewed. Firstly, we chose studies undertaken in a context and for an issue relevant 

to the New Zealand sheep and beef industry increasing productivity and profitability; the 

aim of the RMPP. However, a number of studies were identified from other sectors, such as 

health and energy. This was to ensure findings from the studies reviewed would be relevant 

while also identifying new insights for extension from non-agricultural sectors. 

Secondly, we chose studies that covered more than one extension approach (e.g. 

technology transfer and farm systems) and multiple stages of practice change (e.g. 

awareness to adoption). This was to be able to compare different extension approaches 

applied to the same issue, technology and context; providing a controlled experiment for 

comparison. This also ensured that the extension projects covered the four approaches to 

extension identified in the MPI Extension Framework (Dr Vicki Compton, pers. comm.); 

technology transfer, adoption (referred to here as a farming systems approach), adaptation 

(referred to here as a participatory research approach) and co-innovation (referred to here 

as a co-development approach) (Figure 8 in this report). 

Thirdly, the studies included measures of success. Measures of success included the rate 

and scope of technology adoption and changes in farm productivity and profitability. This 

was to ensure that the extension projects studied provided evidence of successful practice 

change which was of relevance to the RMPP. 
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Fourthly, each study described many of the characteristics of the extension approach design 

in the framework for the extension literature review (Table 4 and Appendix A), e.g. target 

population, participants and how they participated (roles). This was to ensure the influence 

of as many of these characteristics on project success were considered in a single study to 

avoid findings biased toward a smaller set of particular characteristics described in studies. 

For example, if few of the studies reviewed described the role of farmers in the extension 

project this could mean that the role of farmers in successful extension is ignored. 

Finally, each study described many of the characteristics of the context in which the 

extension projects were applied (Table 4 and Appendix A), e.g. technology characteristics, 

farm characteristics, farmer characteristics. As for ‘characteristics of the extension design’ 

this was to ensure the influence of as many of these characteristics on project success were 

considered in a single study to avoid findings biased toward a smaller set of particular 

characteristics described in studies. For example, if few studies provided information about 

the user population it would reduce the ability to assess the role characteristics of the user 

population plays in extension project success. 

Table 5 to Table 8 summarise how the studies chosen for review met these five criteria. The 

largest number of studies reviewed were from Australian agricultural sectors. This 

accounted for nearly half of the studies reviewed, with a rough split of these across sheep 

and beef, dairy and cropping sectors, and a remaining three from non-agricultural sectors. 

Four studies reviewed were from New Zealand; one from sheep and beef, one from dairy, 

and two from horticulture (Table 5). Nine of the studies were from Asia. The cropping sector 

provided the most studies, followed by dairying, and sheep and beef. Seven studies from 

the health sector were reviewed, with another five from other sectors such as forestry, 

justice and mixed agricultural sectors. 

Table 5: Number of extension studies reviewed by sector and region 

 Sector 

Region Sheep & beef Dairy Cropping Horticulture Health Other TOTAL 

New Zealand 1 1  2   4 
Australia 6 8 7  2 1 24 
North America  1   4 1 6 
Latin America   1    1 
Europe 1 1   1 1 4 
Asia 1  5 2  1 9 
Africa   1   1 2 

TOTAL 9 11 14 4 7 5 50 

The studies reviewed were chosen to cover a range of extension approaches and issues of 

relevance to the RMPP (Table 6). The largest number of studies reviewed were focused on 

sustainable agricultural production and participatory approaches to achieving this. Most 

studies were from literature on participatory research, where potential technology users are 
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active collaborators with extension and research in setting needs and developing practices 

(e.g. Chambers and Jiggins 1987). The next largest set of studies were from literature on co-

development approaches, where participants along the agricultural supply chain, in 

collaboration with extension and research, set needs and jointly develop practices (e.g. 

Nettle et al. 2013). There was a rough split of studies from literature on technology transfer 

and farming systems approaches. The latter involves researchers and extension agents using 

surveys and interviews of users to understand user needs and constraints to inform the 

design of practices (e.g. van der Ploeg and Long 1994). Three studies on farmer-to-farmer 

extension were also reviewed. The studies reviewed explored the role of extension in 

addressing several different issues (Table 6). Most of the studies were on sustainable 

production, ten were on practices for precision agriculture, and nine were on practices to 

increase production and/or profit. Seven studies considered adoption level and rate, while 

not focusing on a particular agricultural management issue. 

Only two studies were found that evaluated more than one extension approach. One on 

farmer learning partnerships in Australia (Crawford et al. 2007) and the other on training 

interventions to support juvenile justice organisations in the United Kingdom (Taxman et al. 

2014). 

2.2.3 Coding of key studies 

Each of the 50 studies were coded to the extension design and contextual factors identified 

in the Stage 1 framework (Appendix A). This coding was shared among the three co-authors, 

with a comparison of coding of five studies done to check consistency. 
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Table 6: Number of extension studies by general extension approach and issue being addressed 

 General extension approach 

Issue Technology transfer Farm systems Farmer-to-farmer Participatory research Co-development TOTAL 

Adoption rate &/or level 1  1 2 3 7 
Increasing production &/or profit 3   3 3 9 
Precision agriculture 1 1  5 3 10 
Animal and crop health  2   1 3 
Sustainable production 2 3 2 8 3 18 
Other    1 2 3 

TOTAL 7 6 3 19 15 50 

 

Table 7: Number of extension studies by contextual factors and extension approach design factors 

 Contextual factors 

Design Factors Characteristics of the 
issue/opportunity 

Characteristics of 
the practice 

Psychological 
drivers 

User population 
characteristics 

Farm 
structure 

External 
influences 

TOTAL 

Measures of extension success 5 5 1 0 2 1 14 
Stages of practice change 8 11 4 1 0 0 24 
Drivers of practice change 
addressed 0 3 0 0 1 0 4 
Role of farm team 4 5 0 1 1 0 11 
Role of rural advisors 1 2 1 0 0 0 4 
Role of scientists 4 1 0 0 0 1 6 
Power relations 2 1 0 0 0 1 4 
Capabilities 3 2 0 0 0 0 5 
Priority setting 2 5 0 3 0 0 10 
Accountability 0 0 0 0 0 0 0 
Extension project structure 12 28 2 1 10 6 59 
Relation with policy environment 0 1 0 0 0 1 2 

TOTAL 41 64 8 6 14 10  
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Table 8: Number of extension studies by contextual factors and extension project structure factors 

 Contextual factors 

Design Factors related to the 
extension project structure 

Characteristics of the 
issue/opportunity 

Characteristics of 
the practice 

Psychological 
drivers 

User population 
characteristics 

Farm 
structure 

External 
influences 

TOTAL 

Connections with other extension 
projects 0 2 0 0 0 0 2 
Intensity of extension effort 1 2 0 0 0 0 3 
Intensity over time 1 0 0 0 0 0 1 
Knowledge flows 3 7 2 0 1 2 15 
Participants 4 1 1 0 3 1 10 
Sources of knowledge 5 11 0 0 1 1 18 
Trust among participants 1 4 0 0 0 1 6 
Trust in sources of knowledge 0 9 0 0 1 0 15 

TOTAL 15 36 3 0 6 5  
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Sixteen percent of coding was of text describing contextual factors. Most of this information 

referred to farm systems, changes in these systems to reflect new practices, the relative 

advantage of the new practices, and user awareness of the issue or opportunity being 

addressed (Table 7). The remaining 84% of coding was of text describing extension approach 

design factors. This is not surprising as we focused on studies evaluating extension projects. 

The studies reviewed varied considerably in the amount, and type, of information provided 

on extension design and contextual factors (Table 7). The focus of studies tended to be on 

describing the extension approach and the issue, opportunity or practice being addressed. 

Much less information was provided on the users expected to adopt the practice. Most of 

the studies provided information on the characteristics of the issue or opportunity being 

addressed (e.g. farmer awareness of the issue and complexity of the issue) and the practices 

being adopted (e.g. trialability and relative advantage compared with current practices). 

Many studies also included information on the structure of farms (e.g. farm system and size) 

in the extension project. Studies from the co-development literature also included 

information on external influences on farmer adoption.  

Very few studies included information on the characteristics of the user population or 

psychological drivers of farmer decision making (Table 7). This is surprising given that the 

farmer (and other users) are central to practice change occurring. In the case of the RMPP, 

this limitation of past work on extension is being addressed through the farmer 

segmentation research by UMR. The UMR research is developing quantitative information 

on the characteristics of the New Zealand sheep and beef farmer population and drivers of 

farmer decision making. 

Given the studies reviewed focus on extension projects, all of the studies provided 

information on the structure of the extension project, the stage toward practice change 

achieved, and measures of extension success (Table 7). A number of studies also provided 

information on the role of the farm team and scientists in the extension project, including 

their roles in setting extension project priorities and goals. 

The specific information on extension project structure (Table 8) tended to focus on who 

the participants in the project were, their sources of knowledge (e.g. rural advisors, 

scientists or other farmers) and how knowledge was shared in the project (e.g. field days, 

focus farms). The focus on how knowledge is shared is to be expected given that the 

purpose of extension is to facilitate the exchange of knowledge and to support learning of 

individuals and groups in the project (Coutts and Roberts 2003). Despite this focus on 

knowledge flows in the extension project, very few studies also provided information on the 

characteristics of the users of the knowledge, including psychological drivers of practice 

change, and external influences on practice change. These are important influences on the 

extent to which knowledge and learning leads to actual practice change. 
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2.2.4 Development of typology of extension approaches 

From the coding of the 50 studies to the Stage 1 framework (Appendix A), extension design 

and contextual factors were identified that were most commonly associated with extension 

projects that worked well (or were absent from projects that did not succeed). This enabled 

us to reduce the list of extension design and contextual factors in the Stage 1 framework to 

a list of priority factors. 

The coding of each of the 50 studies was then carefully reviewed to check for evidence of 

the relationship between contextual factors, extension approach design factors and the 

success (or otherwise) of the extension projects studied. For example, farm structure was a 

contextual factor frequently described in extension projects. However, a comparison of farm 

structures across extension projects identified little information on how farm structure 

interacted with extension design factors to influence successful adoption. Rather this farm 

information was provided to describe the context for the extension project studied.   

Qualitative analysis was used to review the coding of each of the 50 studies and identify 

reoccurring themes in the extension design factors, contextual factors and success of 

extension. These themes were patterns of particular extension design features that were 

commonly found in conjunction with specific contextual factors. For example, extension 

projects to achieve adoption of technologies with clear benefits over existing practices (e.g. 

improved plant cultivars, that used demonstration trials often lead to adoption of the 

technology) (Keys and Orchard 2000; Marsh et al., 2000; Genius et al., 2014). This qualitative 

analysis was informed by an exploratory cluster analysis that identified studies that were 

similar, based on the frequency of particular words. 

2.3 Stage 3: Monitoring & evaluation of the success of extension projects 

The key extension approach design and contextual factors, along with measures of success 

for extension projects identified from the Stage 2 literature review were used to develop a 

monitoring and evaluation (M&E) programme logic (log frame) for each of the nine 

extension approaches in the typology. The M&E log frames describe the process and 

outcome measures of successful extension approaches (Table 9). It was important to 

develop separate measures for each of the nine approaches as each are appropriate for 

achieving different purposes and contexts.  

The log frame starts at the top of Table 9 with the long-term economic, environmental and 

social outcomes the project is seeking to achieve (e.g. increased sheep and beef farm 

profitability). Below these are the short-term outcomes that are expected at the time the 

project is completed (the Key Result Areas) (e.g. farmers have changed management 

practices). The log frame then describes the strategies for achieving uptake of the extension 

project outputs (e.g. demonstration trials) and the underpinning activities (or processes) 
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that will be undertaken during the project to deliver the outputs (e.g. measurement of 

trials). Below the underpinning activities in the log frame are the financial, physical and 

human resources needed as inputs to the extension project, to undertake the underpinning 

activities (supporting structures, staff and resources) (e.g. farmer steering groups). The final 

row in the log frame identifies the external factors that can influence the achievement of 

the long-term outcomes (context and external influences on outcomes) (e.g. significant 

changes in sheep and beef prices). 

The last two columns of the log frame identify what will be measured (performance 

measures), and how (M&E methods), to monitor the project inputs, outputs and outcomes 

are implemented and achieving the desired outcomes (Table 9). 

The programme logic process and outcomes and their measures in the M&E log frame 

(Table 9) are similar, but not limited to those used in Bennett’s hierarchy (Radhakrishnn and 

Bowen, 2010) for evaluating extension projects. Table 9 shows the fit in the programme 

logic of the seven levels in Bennett’s hierarchy: 

1) Input resources to the extension project e.g. personnel time 

2) Extension project activities e.g. number of field days 

3) Farmer involvement e.g. number of participants at field days 

4) Farmer reactions to extension e.g. positive or negative reaction to topics covered 

5) Changes in farmer knowledge, attitudes, skills and aspirations as a result of the 

extension project 

6) Change in farmer practices e.g. more farmers implementing hogget mating 

7) Social, economic, environmental and cultural impacts e.g. increased farm and sector 

profitability 

Both the seven levels in Bennett’s hierarchy and the supporting structures to longer-term 

outcomes in the M&E log frame (Table 9) move from the easy, low cost to measure and 

immediately observable process aspects of successful extension (inputs and immediate 

outputs, e.g. number of attendees at field days) to the difficult, costly to measure and 

longer-term outcomes of successful extension (e.g. changes in farmer practices and farm 

profitability). 
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Table 9: Structure of the monitoring and evaluation (M&E) Log Frame to be used to describe process and 
outcome measures for extension approaches 

M&E Levels 
Input to outcome  

Project Logic 
Planned processes and 

outcomes of the 
extension project 

Performance Measures 
Information needed to track 
progress and performance 

M&E Methods 
How data will be collected to 

report on performance measures 

7. Longer term Outcomes 
 Economic 

 Social 

 Environmental 
Towards which the program/ project is 
intended to contribute. 

(7) Social, economic, 
environmental and 
cultural impacts 

  

8. Key Result Areas 
Specific measurable short term impacts 
to which the program/project is planning 

to deliver on in its life. 
 [including other/unintended benefits or 

consequences -KRA X] 
Key Performance Indicator (KPI) = Level 

of achievement of Planned KRAs 

(5) Changes in farmer 
knowledge, 
attitudes, skills and 
aspirations 

(6) Change in farmer 
practices 

  

9. Uptake Strategies 
Approaches used to communicate, 
influence, assist and/or encourage 
appropriate people or groups to be 
aware and develop targeted capacity 
and/or changes to their practice. 

(2) Extension project 
activities 
(3) Farmer 
involvement 
(4) Farmer reactions 
to extension 

  

10. Underpinning Activities 
Research, Development & Planning 
Activities and Outputs needed to provide 
the science, tools, information or 
materials to support the change process 

   

11. Supporting Structures, 
Staff and Resources 

Amount of resources, staff (and range of 
skills), management processes, Steering 
Groups and other structures to oversee 
and undertake project/program 
activities. 

(1) Input resources 
 

  

12. Context and external 
influences on outcomes 

Political, economic, climatic and other 
factors that can impact on the success or 
otherwise of the program and process 

   

 

2.4 Stage 4: Case studies of extension approaches 

Of the 50 coded studies, those that were closest in characteristics and contextual factors, to 

the nine extension approaches, were identified. This enabled us to identify case studies that 

were as close as possible to each of the nine approaches, and were, therefore the most 

illustrative of the particular approach 
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2.4.1 Step-by-step descriptions of extension approach implementation 

Two to three studies for each approach were identified to provide enough information on 

the projects to develop step-by-step descriptions of each of the nine extension approaches. 

This aims to provide enough detail on the application of each approach to support the 

Advisory Group in putting the approaches into practice in the extension pilot projects. 

2.4.2 Case studies of successful extension 

For each of the extension approaches in the typology, up to two Australasian pastoral sector 

case studies were identified from the reviewed studies of projects. Each of these case 

studies was described using the priority factors influencing project success identified in 

Stage 2 (Table 10). This ensured a complete description of the characteristics of the project 

and context in which the project was applied. These case studies will be of use in providing 

descriptions of the approaches to stakeholders in the RMPP. 

3. Development of the Typology of Extension Approaches 

3.1 Priority factors influencing the success of extension projects 

Figure 4 shows the percentage of total coding of all 50 studies assigned to each of the 

individual contextual factors. For example, approximately 10 per cent of coding was of text 

that described farm structure, while 9 per cent described the observability of benefits of the 

practice or technology. The key contextual and project design factors are listed and defined 

in detail in Table 10.  

3.1.1 Contextual factors 

The most commonly coded contextual factors were (i) farm structure, (ii) characteristics of 

the technology or practice to be adopted, (iii) characteristics of the issue or opportunity, 

and (iv) external influences (Figure 4). Important characteristics of the technology were the 

(i) observability of the benefits of the technology, (ii) ability to be able to trial the 

technology before full-scale use (trialability), and (iii) degree of compatibility of the 

technology with existing practices. The observability of the benefits and trialability of the 

technology were associated with reducing the uncertainty and risk to the farmer adopting 

the new technology. The compatibility of the technology with existing practices included a 

number of technology related factors that also influence compatibility. These are the extent 

to which existing practices need to change for successful use of the technology, the relative 

advantage of the technology compared with current practices (which is also related to 

observability of the benefits) and the complexity of the technology (which is also related to 

risks involved with implementing the new practice). If the technology is complex, has low 

relative advantage and requires changes to existing practices then the technology has low 

compatibility. Important characteristics of the issue or opportunity that the technology is 
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addressing are the users’ awareness of the issue and the complexity and observability of the 

issue.  

 

Figure 4: Percentage of total coding tagged (coded) to individual contextual factors 

Reviewing the coding of each of the 50 studies determined that farm structure was not 

directly associated with the success (or otherwise) of projects. For example, projects in 

cropping were described as having more success achieving adoption compared with sheep 

and beef (Edwards et al. 2013). This was identified as being due to a culture of using rural 

advisors for management advice in cropping (Carberry et al. 2002) and benefits of new 

practices being easier to observe (i.e. increases in yield, and cause and effect easier to 

establish) (Edwards et al. 2013) in cropping compared with sheep and beef. The former is a 

user population characteristic, while the latter decreases the observability (and hence 

awareness) of both production issues and benefits of new practices in sheep and beef farms 

compared with cropping. 

Reviewing the coding of each of the 50 studies also identified farmers’ perceived and actual 

ability to implement a new practice as being associated with project success. This reflected 

the influence of extension on improving knowledge and skills for farmers to adopt new 

practices. For this reason farmer ability was included as a key contextual factor, even though 

it was not frequently identified in studies of extension. This also reflects the central role of 

farmers in achieving adoption of new practices. As such, building the capability of the farm 

team (and other participants in the sheep and beef sector) is an important influence on 

successful practice change arising from extension efforts. 
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3.1.2 Extension design factors 

Figure 5 shows the percentage of total coding of all 50 studies assigned to each of the 

individual design factors. For example, over 15 per cent of coding described sources of 

knowledge in the extension project, while over 12 per cent described the flow of knowledge 

among participants in the extension project. The key extension project design factors are 

listed and defined in detail in Table 10.  

 

Figure 5: Percentage of total coding tagged (coded) to individual extension design factors 

The key project design factors are the sources and flows of knowledge, along with the 

participants in the project. Other key design factors are the role of participants (farm team, 

project team, rural advisors and scientists) in the project; with roles including being sources 

of knowledge and setting priorities for the project. The extent to which these roles are 

shared among participants in the project is captured in the importance of the factors related 

to ‘power relations’ and ‘trust among participants’. 

The typology of extension approaches distinguished approaches by the participants in the 

project (e.g. were rural advisors participants? and the roles the different participants 

played); providing and/or receiving knowledge and setting priorities in the extension 

project. For example were farmers receivers of knowledge or providers of knowledge as 

well? 
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Table 10: Definition of key factors identified as influencing the success of extension projects 

Factors 
(influences adoption rate* or 

adoption scopeƗ) 

Definition (incl. references) Descriptors  

Measures of extension success: 
- Adoption rate* 
 
 
- Adoption scopeƗ 
 
 
- Measured results of adoption 

 
Rate at which new users adopt the technology or practice (Kaine 
et al., 2007; Kuehne et al., 2011, 2012) 
 
Share of the total potential user population that has adopted the 
technology (Kaine et al., 2007) 
 
Measures of changes in production and/or profitability as a result 
of users adoption of technology or practice 

 
- % per annum adoption 
 
 
- % of user population 
 
 
- change in production 
- change in profitability 

Stages of practice change: 
- Pre-contemplation (not ready to 
change) 
 
- Awareness (Knowledge) 
 
 
 
 
- Contemplation (thinking of 
change) 
 
 
 
- Preparation (ready to change) 
 

 
The decision-maker is not currently considering change; unaware 
or ignoring need for change (Prochaska and DiClemente, 1986) 
 
This is the first stage in the five stages of the adoption process 
(Rogers, 2003) when the decision-maker is first exposed to the 
need for change but lacks information about the change and is 
not yet inspired to find out more 
 
Aware of need for change, and is exploring costs, benefits and 
barriers to change (Prochaska and DiClemente, 1986). Similar to 
the Interest stage in the adoption process (Rogers, 2003) when 
decision-maker actively seeks information 
 
Decision-maker views benefits as outweighing costs and begins 
planning and taking steps to change (Prochaska and DiClemente, 
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- Action (making change) 
 
 
 
 
 
 
 
- Adoption (Confirmation) 
 
 
- Maintenance (staying on track) 
 
 
 
- Relapse (revert to past 

practice) 
 

1986). Similar to the Evaluation stage in the adoption process 
(Rogers, 2003) when decision-maker evaluates costs/benefits and 
decides to change (or not) 
 
The active work of implementing change (including changing farm 
system and practices) has been taken, though action may not be 
completed if the decision-maker is insufficiently prepared for 
change (Prochaska and DiClemente, 1986). Similar to the Trial 
stage in the adoption process (Rogers, 2003) when decision-
maker evaluates change in practice and may search for further 
information. 
 
The decision-maker (and farm team) finalises their decision to 
continue with new practice (technology) (Rogers, 2003) 
 
Ongoing, active work to embed and maintain change in farm 
system and avoid reverting to former practices (Prochaska and 
DiClemente, 1986) 
 
The decision-maker reverts to all or some of past practices 
(Prochaska and DiClemente, 1986) 

Characteristics of the 
issue/opportunity: 
- Awareness of the issue*,Ɨ 
 
 
 
 
- Complexity* 

 
 
Extent that farm team are aware of the issue or opportunity 
(addressed by the technology or practice). This is related to 
urgency of the issue, with higher awareness of urgent issues 
 
 
The complexity of the problem, issue or opportunity from 

 
 
 
 
 
 
 
- Technical 
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- Observability of issue Ɨ 

perspective of participants in the extension project. A problem is 
more complex if more parts can be distinguished, more 
interactions between them exist, and interactions result in 
nonlinear outcomes. Complex problems must be addressed as a 
whole, and therefore cannot be simplified (Rogers et al., 2013) 
 
Extent that the effects of the problem/issue or opportunity are 
visible to the farm team  

- Systemic 
 
 

Characteristics of technologies & 
practices that form solution 
(Kuehne et al., 2011) 
 
- Observability* 
 
 
 
- Trialability* 
 
 
- CompatibilityƗ 
 
 
 

 
 
 
 
Extent that the benefits (profit, productivity, time, effort, reduced 
risk) of the practice are readily observable by users and investors 
(Pannell et al., 2006) 
 
Extent that the practice can be tested out on a small scale 
(Pannell et al., 2006) 
 
Extent that practice is compatible with the user’s existing 
technologies, practices and resources (Pannell et al., 2006) and 
therefore requires changing an existing practice or introducing a 
new practice (Pannell et al., 2006) 

 

Psychological drivers of decision 
making: 
 
- Perceived ability 

o Perception of presence of 
hindering factors*, Ɨ 

 
 
 
Perceived ability to implement a given practice (perceived 
behavioural control), which is influenced by perceptions of the 
presence of factors that facilitate or hamper implementing the 
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- Actual ability to implement 
practice 

o Skills & knowledge* 
o Financial constraints Ɨ 

 
 
 

practice (Ajzen, 1991) 
 
Actual ability of individual to implement practice (recognising that 
the decision and the implementation may reside with different 
actors) (Ajzen, 1991), which is influenced by actual skills 
(influenced by individual’s knowledge, experience and education) 
(Pannell et al., 2006) and availability of financial, management 
and human resources (Pannell et al., 2006) available to the 
individual to implement the practice  

Influences external to the farm 
- Regulatory environment*,Ɨ 
- Market structure (including 
supply chain)Ɨ 
- InfrastructureƗ 
- Land capability (biophysical) Ɨ 
- Climate*,Ɨ 

 
Factors external to the farm team and farm system that influence 
the ability to implement and benefit from practice change (Hall et 
al., 2006) 

 

Drivers of practice change that 
are addressed by the extension 
approach 

The contextual factors (the above rows of this Table 10) that 
influence farmer decisions to adopt new practices that the 
extension approach seeks to change 

- Psychological drivers 
- Awareness 
- Ability 

- Influences external to 
farm 

Roles of farm team, rural 
advisors, extension agents, 
scientists, companies, 
Government* 

The role of these groups in defining the challenge and developing, 
testing and applying solutions (Hall et al., 2006) 

- Priority & goal setting 
- Knowledge providers 
- Knowledge brokering  
- Joint learning 
- Testing practices 
- Advisory 
- Facilitation 
- Negotiation 
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- Translation 
- Adopter 
- Partner 

Structure of the extension 
project2 
 
- Knowledge flows* 

 
 

- Participants in project*,Ɨ 
 
 
 
 
- Trust among participants*,Ɨ 
 
- Sources of knowledge*,Ɨ 

 
 
 
 
 

- Connections with other 
extension networksƗ 

 
 
 
Direction and extent of knowledge exchange among participants 
(Hall, 2005; Klerkx et al., 2012) 
 
Range of stakeholders, disciplines and sectors involved in design 
and implementation (Hall et al., 2006) 
 
 
 
Trust amongst participants in the project 
 
Types of knowledge used and exchanged (Hall, 2005; Hall et al., 
2006) 
 
 
 
 
Extent that the extension project links to other extension projects 

 
 
 
- Top-down  
- Multi-directional 
 
- Farmers, advisors, 
extension agents, 
government, researchers, 
community 

 
 
 

- Codified and not tacit, 
e.g. manuals, fact sheets 
- Codified and tacit, e.g. 
experiential, local and 
indigenous knowledge 
 

2
 Knowledge flows, participants in the project, trust among participants, and sources of knowledge appear in the typology in the roles the farm team, rural advisors, scientists, 

etc. play in the extension project. For example, if the farm team, rural advisors and scientists are all sources of knowledge (tacit and codified), then they are active 

participants in the extension project, and knowledge flows are multi-directional. In extension projects with many participants exchanging knowledge, trust is essential to 

enable joint learning (e.g. Sewell et al., 2014; Coventry et al., 2013; Crawford et al., 2007).  
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3.2 Monitoring & evaluation of success of extension projects 

The M&E log frames presented in this report are for each of the nine approaches in the 

typology. As such they are generic M&E log frames. Individual extension projects need to 

develop M&E log frames specific to the circumstances and aims of the project itself. 

Monitoring and evaluation of projects fulfils several functions. Firstly, it can be used to 

demonstrate the short and long-term benefits of the project (e.g. number of farms adopting 

new practices and impacts on farm profitability) (Pascual and Bumatay, 2012). Secondly, it is 

a useful way of identifying where ongoing modification of the project is needed to respond 

to changing farmer needs and external factors (Coventry et al., 2013; Howeler et al., 2007). 

This is especially important when extension is addressing issues influenced by multiple 

external factors, e.g. climate, input and commodity prices, and market structure. Thirdly, 

implementing monitoring and evaluation is useful when the project is seeking to achieve 

uptake of practices that do not have immediately observable benefits, e.g. management of 

internal parasites in stock (Cabaret et al., 2009). In these cases monitoring and evaluation of 

the outcomes, from adopting technologies and practices, can be used to demonstrate 

benefits to users. For example, evaluation of the increased production and profitability on-

farm achieved from using crop process models and intensive soil sampling for precision 

cropping (Carberry et al., 2002). 

Monitoring and evaluation is more intensive, i.e. more data needs to be collected on more 

elements of the project, when using co-development approaches compared with technology 

push or marketing practice change approaches. This is due to the increasing complexity of 

both the issue being addressed and practices implemented to address the issue. The 

increased number of stakeholders in the project, and greater number of external influences 

on project success also make monitoring and evaluation more intensive. For example, social 

network analysis may be needed in co-development projects to identify stakeholders 

involved, the connections between them and their connections to stakeholders outside of 

the project. 

Monitoring and evaluation also becomes more intensive as a project moves from 

monitoring project inputs (e.g. communication resources prepared) to processes (e.g. 

number of field days) to outputs (e.g. knowledge gained by farmers) to outcomes (e.g. 

changes in management practices by farmers). This is due to outputs and outcomes being 

longer-term and less tangible. 

Monitoring and evaluation can be made less resource intensive by identifying opportunities 

to capture several performance measures using the same monitoring and evaluation 

method, e.g. farmer surveys. There are also relatively low cost methods of measurement 

that can be used, such as narratives. Narratives are one paragraph descriptions of changes 

to user practices identified as arising from users’ interactions with the project. Finally, using 
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existing data sources can also make monitoring and evaluation less resource intensive. For 

example, important sources of data already being captured on farm performance and 

farmer knowledge, needs and attitudes are the Beef + Lamb NZ Economic Service data and 

the UMR farmer segmentation data for the RMPP. 

4. Typology of Extension Approaches 

Nine extension approaches were identified from the review of the literature (Figure 6 and 

Appendix B). Appendix B summarises each of the contextual and extension approach design 

factors for the nine extension approaches, and these are discussed in more detail in Sections 

4.2 to 4.10 below.  

Successful adoption of practices and technologies, using each of these nine approaches, is 

influenced by contextual factors; the characteristics of both the issue (or opportunity) and 

the practices that address the issue, as well as by factors external to the farm team. Figure 6 

shows the nine approaches in relation to three key contextual factors. The first is the 

farmer’s awareness of the issue or opportunity that the technology or practice addresses; 

ranging from very aware of the issue to unaware of the issue. The second is the extent 

farmers are able to immediately observe the desired benefits (financial, production, time, 

effort) of the practice; ranging from immediately observable benefits to unobservable 

benefits. The third (shown by the shading of the circles in the diagram) is the extent that 

factors external to the farm team (farm system, climate, land capability, regulations, and 

markets) influence the ability to implement the practice; ranging from no external 

influences to many external influences.  

Figure 7 shows the nine approaches in relation to three project design factors. The first is 

how context specific (location, user and issue) the project is; ranging from not context 

specific, and so seeking to reach many different users and locations, to very context specific. 

The second is the number of participants in the project that play an active role in providing 

knowledge; ranging from very few to many participants jointly developing knowledge. The 

third (shown by the shading of the circles in Figure 7) is the intensity of the interaction 

among participants; ranging from little sharing of power to high power sharing and trust 

among participants. 
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Figure 6: Typology of extension approaches showing the different contexts in which the extension 
approaches are most likely to be successful 

 

Figure 7: Typology of extension approaches showing the different design factors of the extension 
approaches 
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Figure 6 and Figure 7 show that when farmers are aware of the issue or opportunity the 

technology addresses, the technology has immediately observable benefits and there are no 

factors external to the farm team that influence implementing the practice then a 

technology push approach is more likely to be successful. Technology push utilises extension 

agents and rural advisors as the main source of knowledge to technology users across a 

range of locations. An example is adoption of a high producing crop such as sweet white 

lupin using extension agents and rural advisors to demonstrate the management practices 

and benefits of the new crop (Marsh et al., 2000).  

However, when farmers are aware of an issue or opportunity but the benefits of potential 

practices to address the issue are not immediately observable, and there are factors 

external to the farm team that influence implementing the practice, then a farmer-led 

partner farms approach is more likely to be successful. Farmer-led partner farms involve a 

close partnership among farmers, rural advisors and scientists, who together set project 

priorities, and contribute and develop knowledge in location specific farm-level trials. An 

example is development and adoption of practices for precision agriculture to increase 

sheep and beef farm profitability. The Cicerone project in Australia supported uptake of 

these practices in a partnership of farmers, scientists and rural advisors refining and 

demonstrating the precision agriculture practices on long-term farm-let studies (Edwards et 

al., 2013). 

Finally, when farmers are unaware of the issue or opportunity, the benefits of new practices 

are unobservable, and there are many factors external to the farm team that influence 

implementing new practices then a co-development along the supply chain approach is 

more likely to be successful. Co-development along the supply chain involves an intensive 

partnership of stakeholders in the supply chain (input providers to farmers to processors to 

consumers) jointly learning and developing knowledge to address location specific issues. 

An example is the Zespri learning model for adoption of kiwifruit harvesting practices to 

improve fruit colour. This project involved joint learning among growers, packers, 

processors and exporters, to co-develop practices from orchard to export, to deliver 

kiwifruit with improved colour (Parminter and Max, 2004). 

In practice, to achieve adoption most projects will include more than one of the nine 

approaches. For example, a transfer of fit-for-purpose practices approach may be used to 

understand farmer needs and constraints related to a technology or issue to inform design 

of a farmer-led partner farms approach. Having demonstrated the benefits of new practices 

this may be followed by a technology push approach to scale out the technology beyond the 

participants in the project. An example of this combination of approaches is the Cicerone 

project which developed, tested and demonstrated practices for precision agriculture on 

Australian sheep farms (Sutherland et al. 2013). 
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The Ministry for Primary Industries has developed a framework of extension approaches (Dr 

Vicki Compton, MPI, pers. comm.) that distinguishes four approaches based on the 

complexity of the problem being addressed and the extent users and others will be 

impacted by the solutions to the problem (Figure 8). The nine approaches identified in this 

study sit within the four approaches in the MPI framework (Figure 8). This reflects the 

different stakeholders and roles these stakeholders play in the nine approaches. 

 

 

Figure 8: MPI framework of extension approaches and where the nine extension approaches fit within the 
MPI framework (adapted from Vicki Compton pers. comm.) 

4.1 Identifying the extension approach needed for a particular issue and technology 

Appendix C is a macro-enabled Excel spreadsheet for identifying the approach that is most 

likely to achieve the desired level of practice change (awareness to adoption) for the 

particular characteristics of the issue (or opportunity) and the technology (or practice), the 

perceived ability of the farm team, and the degree of influence of factors external to the 

farm team. To identify the extension approach answers to nine questions are needed (  

Table 11). In practice, answering these questions requires information from stakeholders 

about the particular issue and practices to address the issue. Sheep and beef farmers and 

rural advisors will need to be asked about: 
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7. Their awareness of the particular issue or opportunity 

8. Their perceptions of the complexity of the issue 

9. How observable the issue is on-farm 

10. The types of benefits they need from the practices to address the issue 

11. Their perceptions of the compatibility of the new practice with their existing 

practices, and 

12. Their perceived ability to implement the practice 

This type of information is beginning to be gathered as part of the UMR work for the RMPP.  

Table 11: Questions regarding the context of an extension approach that are used to identify the approach 
most likely to achieve the desired stage of practice change 

Question Answers 

What stage of practice change do you want to 
achieve in the extension project? 

Awareness 
Contemplation 
Preparation 
Adoption 
Maintenance 

Characteristics of the issue or opportunity  

How aware are the farm team of the issue or 
opportunity? 

High awareness 
Some awareness 
Low awareness 

Do the farm team view the issue or opportunity 
as complex? 

Yes 
No 

Is the issue or opportunity one that is visible to 
the farm team? 

Yes 
No 

Characteristics of the practice  

How observable to the farm team are the desired 
benefits of the practice? 

Immediately observable 
Observable, but requires robust evidence 
Not immediately observable 

Can the practices or technology be tested on-
farm on a small scale? 

Yes 
No 

How compatible is the new technology or 
practice with farmers’ existing practices? 

Compatible 
Somewhat compatible 
Limited compatibility 

Farmer drivers of decision making  

What level of ability does the farm team have to 
implement the practice or technology? 

Have the ability 
Have some ability 
Lack the ability 

To what extent is implementation of the 
practice influenced by factors external to the 
farm team? 

Not influenced 
Somewhat influenced 
Strongly influenced 

The next sections provide information on each of the nine approaches in Figure 6. For each 

approach a general description is first provided. This describes the factors that distinguish 
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the context associated with, and the design of, each of the approaches. This general 

description is then followed by a description of the context and design factors of up to two 

case studies, and a step-by-step description of how the extension approach could be 

implemented. Finally, the M&E log frame for monitoring successful implementation of the 

approach is presented. 

4.2 Technology push 

4.2.1 General description 

The technology push approach is used to raise farmer awareness of technologies that 

address non-complex issues with observable impacts on-farm. An example is loss of clover 

in pastures due to clover root weevil. The technologies are compatible with existing farm 

practices, and can easily be tested providing observable benefits desired by farmers. 

Farmers have the ability (skills) to implement the technology and are not hindered by 

factors external to the farm from adopting the practice. Adoption is by farmers that have a 

need for the benefits of the technology and have already been contemplating changing their 

practice. 

This approach therefore focuses on communication to the farm team to raise awareness of 

the technology because they are already aware of the issue. Examples of extension activities 

used include mail outs, advertising and articles in farming media, field days, and 

demonstration trials. The role of the farm team is to receive the information provided by 

rural advisors, extension agents and companies. The priorities are set by companies and 

scientists seeking to raise awareness of their particular technology. Connections are made 

with other networks to reach more potential users.  

An example of this technology push approach is extension efforts in Western Australia that 

lead to widespread adoption of lupin (Marsh et al., 2000). A New Zealand example is the 

diffusion of clover root weevil control (Philips et al., 2007). 
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4.2.2 Case studies 

4.2.2.1 Making Better Fertiliser Decisions for Cropping Systems in Australia 

In Australia there has been considerable effort in improving soil testing and fertiliser recommendations across the grains industry. The ‘Making 

Better Fertiliser Decisions for Cropping Systems in Australia’ (BFDC) project was undertaken with the objective of providing the fertiliser 

industry, public extension agencies and agribusiness advisors with a unified data source for deriving soil test interpretation criteria. This was 

aimed at improving the consistency of nutrient recommendations for optimising crop production (Dowling and Speirs, 2013) 

The program produced a nationally agreed database and a statistically valid approach to obtaining soil-test-crop response calibrations and 

critical soil test criteria through a web-based interface – the BFDC Interrogator. The project also engaged with the grains and fertiliser industry 

and provided a top-down training approach, aiming to drive uptake of soil test-crop response criteria across the industry. A ‘train-the-trainer 

program’ (Level 1) was undertaken and targeted influential and experienced persons who influenced crop-nutrient decision support systems 

(DSS) within interested organisations. Level 2 targeted individuals who had direct contact with farmers about soil testing. Their training was 

facilitated by a Level 1 trained colleague. As a result of reaching this audience it was expected that the cumulative effect of the cascading 

extension strategy and input of BFDC Interrogator, would indirectly and directly influence the crop nutrient management decisions of up to 

5,000 Australian grain farmers in the year after the commencement of training activities. 

 

Table 12: Key factors identified in increasing adoption of a more reliable soil test on Australian crop farms (Dowling and Speirs, 2013) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- Different across different regions 

- Workshop participants intentions to change practice as a result of the workshop  

- Participants from the Northern Region (NSW and QLD) were more likely to make changes than those 

from the Southern and Western Regions (SA and WA). This could be due to the differing proportions of the 
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agricultural sectors represented at the workshops 

- It is unsure if the level of ‘no change’ was due to a lack of confidence in the output of the BFDC 

Interrogator or if the results confirmed the critical soil test criteria already being applied by farmers 

Context factors: 

      Awareness of the issue 

       

      Complexity of the issue 

 

 

      Observability of the  

      technology or practice 

 

- Different across the different regions; Western Australia highest frequency of soil testing compared to 

other regions 

- Soil testing not always undertaken correctly 

- Farmers see soil testing as unreliable and possibly biased 

 

- Observable; established a standard approach (BFDC Interrogator) for deriving nutrient response 

calibrations 

User population characteristics: 

       Farm system 

 

- Broad acre Cropping 

Extension approach design: 

        Type of extension approach 

 

 

 

 

 

 

 

 

 

 

 

- Applied a two-part cascading approach to extension and training to research the grains and fertiliser 

industries.  

- The train-the-trainer program (Level 1) was undertaken and targeted at influential and experienced 

people, such as technical leaders and those who influenced crop-nutrition decision support systems within 

interested organisations. 

- Level 2 involved participants from Level 1 providing BFDC Interrogator training to their peers who had 

direct contact with farmers. 

- ‘Top-down’ training approach 

- Fertiliser industry and agribusinesses, with a national role in communication with grain farmers, were 

central collaborators 
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      Role of farm team 

 

       Role of rural advisors 

 

 

 

       Role of scientists 

 

- Receivers of the information via rural advisors 

 

- Collaborators throughout the BFDC project 

- Primary training audience 

- Participants in Level 1 workshops trained colleagues in Level 2   

 

- Contributed research data and expertise 

- Trained in the use of BFDC Interrogator 

Structure of the network: 

      Connections with other 

      extension networks 

 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

 

 

 

 

- Major fertiliser and agribusiness companies; had direct contact with >60% of the Australian broad acre 

crop nutrition advisors 

- Trained advisors links with farmers 

 

- Multi-faceted approach to information dissemination; made data available, and communicated to the 

grains and fertiliser industries and provided industry training 

- Rural press  

- Face-to-face industry presentations  

- Scientific publications 

- Workshops for rural advisors 

- Participants of Level 1 workshops to colleagues 

- Participants of Level 2 workshops to farmers 

- Registered access to BCDF Interrogator provided to applicants from outside the project group once 

completed half day training workshop 

- Exit surveys were undertaken at Level 1 workshops but results did not form part of the development of 

the Level 2 training approach 
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       Sources of knowledge 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Trust 

 

 

- Participants at Level 1 workshops were encouraged to train peers 

- Feedback from people attending workshops 

- Data from single year, and long-term experiments (fertiliser rate response with a soil test representative 

of the experimental site) 

- Development of course structure and training resources conducted in parallel with the development of 

the BFDC Interrogator 

- Eight major fertiliser and agribusiness companies contributed research data and expertise to the National 

Database and Interrogator 

- Pilot train-the-trainer workshop was conducted with a range of industry roles 

- Feedback on the needs of potential users via questionnaires 

- Registered individuals could provide feedback on the BFDC Interrogator 

- Online pre and post questionnaires of expectations and perceptions of participants 

- Resources developed to underpin the training process; participant manuals, electronic workshop 

material; BFDC Interrogator user manual 

- Lack of data from some crop nutrient geographic regions 

- Needed to provide critical soil test criteria’s 

- Approved trainer register  

4.2.2.2 Impact of agricultural extension on adoption of lupin cropping in Western Australia 

The growth of the sweet white lupin industry in Western Australia is seen as a classic example of the adoption and diffusion of a new 

innovation in agriculture. Since the release of the cultivar in 1979, the Western Australian Department of Agriculture commenced a major 

extension campaign to promote lupins. Marsh et al. (2000) examined the regional differences in the start time of the adoption process and 

estimated the impact of various factors on this start time using a multivariate regression analysis. 
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Table 13: Key factors influencing the impact of agricultural extension on the adoption of lupins as a new crop in Western Australia (Marsh et al. 2000) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- Between 1978 and 1987 the area of lupins grown increased from 39 000 to 877 000ha.  

- Adoption varied widely between regions 

- Extension made a difference of approximately 1 to 2 years in the start time of the adoption of lupins 

- Few new industries have been taken up so rapidly and successfully as the lupin industry in Western 

Australia 

Context factors: 

      Awareness of the issue 

 

 

 

 

       Observability of the  

       technology or practice 

 

       External influences 

 

- Prior experience influenced start time of adoption 

- Lupins are used as a rotation crop, and have potential value as a cash crop 

- Role lupins can play in rotation. Provide a ‘disease break’ for the following cereal crop and reduced overall 

costs of weed control 

 

- Used trial sites to demonstrate why lupin crops had failed in the past 

- Trial sites established to show how lupins could play a valuable role in farming systems in drier areas 

 

- Climate  

- Agronomic suitability of the shire for Lupins (rainfall, % of soils suitable, relative importance of cropping in 

the shires) 

- Profitability of lupins compared with other grazing options 

User population characteristics: 

      Farm system 

 

- Cropping 

Extension approach design:  
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      Type of extension approach 

 

 

 

 

 

       Role of farm team 

 

       Role of rural advisors 

 

 

       Role of scientists 

 

 

- Western Australian Department of Agriculture started major extension campaign to promote lupins 

- Agriculture Western Australia extension activities and private consultants contributed to the earlier start 

times of the adoption process 

- Extension effort focused on demonstrating to farmers, by using trial sites, why lupin crops failed in the 

past 

 

- Received information 

 

- Extension officers worked closely with researchers, helped promote lupins, and adopted the agronomic 

package 

 

- Research and development work on crop confined to Western Australia 

- Developed project 

- Developed trial sites 

Structure of the network: 

       Connections with other  

       extension networks 

 

 

       Knowledge flows 

 

 

 

 

 

 

- Some shires in Western Australia influenced by the extension program conducted by AGWEST’s Merredin 

office 

- Farmers connections with other farmers 

 

- Trial sites 

- Information on the productive capabilities of lupins and management techniques extended by Agriculture 

Western Australia  

- Extension officers 

- Field walks with extension officers seen as one of the most effective methods for extending knowledge 
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        Sources of knowledge 

 

 

 

 

       Trust 

 

- Previous experience of extension officers 

- On-farm trial sites 

- Research station trials 

- AgWest district offices and research stations  

 

- Extension efforts by AgWest that were targeted to specific districts, worked closely with farmers and 

researchers and involved commitment and enthusiasm by extension officers helped create trust 

4.2.3 Step-by-step description 

Table 14: Description of the steps and materials needed to implement a technology push extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Organise staff management 

 Identify demonstration trial sites 

 Prepare communication resources 

 Make sure rural advisors, sales reps and extension 

agents are aware of, and have, material to provide 

advice on technology 

Project plan and milestone reports 

Resources such as factsheets, handbooks 

Mailing- list for non-project members 

Underpinning Activities  Establish demonstration trials 

 Create a communication plan 

 

Communication plan for distributing resources 

Uptake Strategies  Provide information to rural media 

 Organise visits to demonstration trials 

 Organise farm field days 

 Engage rural advisors and sales reps in providing 

advice on technology 

Resources such as factsheets, handbooks, 

Newsletters 
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4.2.4 Monitoring & evaluation log framework 

Table 15: Monitoring and evaluation log frame describing process and outcome measures for evaluating a technology push approach to extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm profitability 
Increase in farm productivity 
Farmer adoption of technology 
Delivery of technology to farmers 

Financial measures by farm 
Production measures by farm 
Farmer reported use of technology 
Reported sales of technology 

Beef + Lamb NZ Economic Service 
Beef + Lamb NZ Economic Service 
Farmer survey 
Sales representatives 

2. Key Result Areas and  
level of achievement 

Farmers aware of technology 
 

Increased farmer awareness of 
technology 

Farmer survey 
 

3. Uptake strategies Rural advisors & sales reps providing advice on 
technology 
Farm field days  
Demonstration trials 
Information in rural media  

Number of advisors providing advice 
Number of extension events 
Farmer feedback from extension 
events of their satisfaction with event, 
trust in & relevance of information, 
and influence on awareness of 
technology 

Survey of advisors 
Event feedback sheets completed 
by participants 

4. Underpinning Activities Communication planning 
Establishment of demonstration trials 

Communication plan documented 
Demonstration trials established 

Communication plan 
 

5. Supporting Structures, 
Staff and Resources 

Rural advisors, sales reps & extension agents aware of 
and have material to provide advice on technology 
Communication resources prepared 
Demonstration trial sites and management staff 

List of rural advisors, etc. provided 
with material 
Communication resources 
documented 
Demonstration trials established and 
management in place 

Mail out list 
Rural advisor, etc. survey 
 
Project plans and milestone 
reports 

6. Context and external 
influences on outcomes 
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4.3 Marketing practice change 

4.3.1 General description 

The marketing practice change approach achieves adoption of practices by stimulating 

farmer demand through multiple co-ordinated channels of advice. The approach is 

distinguished from technology push by generating awareness and demand for practices that 

farmers are not immediately aware they have a need for. 

This approach is used to raise farmer awareness of practices that address non-complex 

issues that do not have immediately observable impacts on-farm. As such, farmers tend of 

have a low awareness of the issue the practice addresses. An example, are the benefits of 

good pasture renewal practices. The practices are compatible with existing farm practices, 

and can easily be tested providing observable benefits desired by farmers. Farmers have the 

ability (skills) to implement the practice, and are not hindered from adopting the practice by 

factors external to the farm. Adoption is by farmers that are influenced by extension 

activities, so that they identify the benefits of the practice as a need. 

The approach therefore focuses on communication to the farm team via multiple 

coordinated channels to raise awareness of the practice. Examples of extension activities 

used include mail outs, advertising and articles in farming media, field days, demonstration 

trials, and one-on-one advice from retailers, rural advisors and contractors (supported by 

training of these information providers). The role of the farm team is to receive the 

information provided by rural advisors, extension agents, retailers and companies. The 

priorities are set by companies and scientists seeking to raise awareness of their particular 

practice. Connections are made with other networks to reach a wider group of potential 

farmers and provide a co-ordinated message on the need and implementation of the 

practice.  

An example of this marketing practice change approach is the Prime Pasture Programme 

which promoted increased and improved pasture renewal practices in Australia (Keys and 

Orchard, 2000). A New Zealand example is the DairyNZ Pasture Renewal Leadership Group 

and the Pasture Renewal Charitable Trust. 
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4.3.2 Case studies 

4.3.2.1 The Prime Pasture Program in Australia 

Successful establishment of perennial grasses has the potential to increase pasture and livestock production, increase farm incomes and 

address conservation issues. Research showed that three factors were critical for sowing success no matter what method was used to sow the 

pasture. However, researchers felt that graziers did not readily understand these critical factors. The Prime Pasture Program was set up to 

increase the success of perennial pasture establishment by making farmers aware of the three critical factors to sowing pasture and the 

technology to sow. The program was based on a marketing approach similar to the launch of a new commercial product (Keys and Orchard, 

2000). 
 

Table 16: Key factors identified in the Prime Pasture Program (Keys and Orchard, 2000) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Objective was to raise the estimated success rate of pasture establishment by tableland graziers from 

50% to 70% 

- Secondary objective was to have 80% of all producers in the target area know and be willing to use the 

Prime Pasture checklist 

- Benefits over 3 years of funding were in excess of $2 million for a cost of less than $250 000 

- By spring 1992 a survey showed that after a pasture establishment field day 78% of the respondents were 

aware  of the 3 most important factors 

- 1993 survey carried out, results show respondents received such good value from the field guide that 

they would not make a claim for cashback 

- 1994 survey, 69% used the Prime Pasture checklist and described it as useful; 68% satisfied with their 

establishment. 
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- Increased productivity of $525 000 per annum 

- Growth of membership of 3 200 from July 1992 to December 1996 

Context factors: 

       Awareness of the issue 

 

 

 

 

 

 

 

       Observability of the issue 

 

 

- Created advertising plan to promote awareness of the message of the program and benefits of the 

changed practice 

- Wanted to raise awareness 6-12 months before sowing 

- Graziers have less experience in sowing than cropping farmers 

- Survey results from tableland New South Wales, Australia revealed that most graziers rated weed 

competition as most important, but sowing depth, soil moisture and pests were not appreciated as 

important for successful pasture establishment 

 

- Survey of district agronomists in 1987 estimated that only 50% of perennial pasture sowings were rated 

as successful – based on their potential production 

User population characteristics: 

       Farm system 

 

- Graziers, Australia 

Extension approach design: 

       Type of extension approach 

 

 

 

 

 

 

 

       Role of farm team 

 

- Marketing approach, like the launch of a new product. Included product development, advertising and 

product support 

- Three components of the ‘product’ (i) Prime Pasture Check, (ii) Prime Pasture Field Guide, (iii) on-farm 

Prime Pasture sowing demonstrations and associated field days 

- Main audience were farmers, farm managers and spouses 

- Secondary audience was the rural service industry 

- Secondary audiences role was to help spread the message to the main audience 

 

- Received information 
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       Role of rural advisors 

 

 

       Role of scientists 

 

 

 

       Role of project team 

 

- Provided information on factors that they saw as important for pasture establishment and sowing 

- Provided feedback 

 

- National Landcare Program funded full-time technical officer and provided resources to combine practical 

on-farm demonstrations with a promotional campaign 

 

- Evaluation to identify factors farmers saw as important 

- Training workshops conducted for New South Wales Agriculture and reseller agronomists to ensure 

technical competence and consistent messages 

 

- To ‘sell’ the ‘product’ 

- People with market development, publicity, advertising, human behaviour and technical agronomy 

expertise part of team 

Structure of the network: 

       Connections with other    

       extension networks 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

- Industry participants with their clients 

- Farmers to other farmers 

- Universities 

- National Landcare Groups 

 

- Sowing demonstrations and comparisons pertinent to the involved local groups were made 

- Cover cropping was demonstrated and evaluated in addition to the main direct drill versus conventional 

sowing comparison. 

- Meetings were held in the target area to recruit district agronomists 

- Bi-monthly meetings of project management team (NSW Agriculture and 4 agribusiness companies) 

- Workshop for advisors 
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       Sources of Information  

 

 

 

 

 

 

 

 

 

 

 

 

       Trust 

 

- Prime Pasture logo for brand identification developed 

- Mass media activities; television adverts, radio interviews,  

- Feature articles in rural newspapers 

- Advertising posters for resellers 

- Brochures 

 

- 10 national field day promotions 

- Reference manuals for district agronomists, company staff and resellers 

- 21 training workshops 

- 103 field days 

- 31 night meetings 

- Newsletters 

- Eight step Prime Pasture Checklist 

- 64 page Prime Pasture Field Guide 

- On-farm Prime Pasture sowing demonstrations and associated field days 

- Reference manuals for district agronomists, company staff and resellers 

- 4 independent evaluations throughout project 

- Incitec Ltd provided support in developing a media campaign 

 

- Developed membership concept and cashback incentive package 

- Companies promoted an integrated message with no undue emphasis on their own specific products 
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4.3.2.2 The Pasture Renewal Leadership Group in New Zealand 

The Pasture Renewal Leadership Group (PRLG) aims to develop and communicate consistent messages to the end-user on the topic of pasture 

renewal. The group focusses predominantly on dairy farmers based in the Waikato and Bay of Plenty, although the messages created by the 

PRLG spread through the networks of the involved members (e.g. seed retailers or DairyNZ), providing potential for a wider adoption scope. 

Also, some of the messages are equally relevant to dairy farmers in other regions. 

To assess the effectiveness of the PRLG’s communication four separate surveys have been undertaken between 2010 and 2013. These surveys 

were with the PRLG members, dairy farmers, seed retailers and contractors, focussing on the Waikato and Bay of Plenty. The survey results 

were reviewed by the PRLG and provide insights into the interactions between the stakeholders involved in pasture renewal (Rijswijk, 2013). 

 

Table 17: Key factors identified as influencing the Pasture Renewal Leadership Group (Rijswijk, 2013) 

Factors  Pasture renewal example 

Measures of extension success: 

 

 

- Levels of trust and credibility farmers have in information sources, type and amount of information 

sources 

- Enhanced pasture management 

Context factors: 

       Awareness of the issue 

 

 

       Complexity of the issue 

 

 

 

- Farmers in Waikato and Bay of Plenty had raised concerns regarding the persistence of renewed pastures, 

though there was confusion as to the causes of poor pasture persistence 

 

- Complex interactions between timing of activities from soil preparation to sowing through to actual 

establishment of the pasture 

- Choosing the type of technologies (roller drilled, direct drilled etc.) 
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       Observable benefits 

 

       Complexity of the  

       technology or practice 

 

       External influences 

- Choosing the type of sown species (grass seed and endophyte choice) 

 

- Benefits take time to see 

 

- Knowledge of what a good or bad pasture looks like is required 

- Knowledge of the processes to create a good pasture is required 

 

- Climate – drives the timing of pasture renewal activities and the upcoming issues (e.g. droughts or pests) 

- Soft institutions – who do the end-users talk to or trust for information about pasture renewal 

Extension approach design: 

       Type of extension approach 

 

 

 

 

       Role of farm team 

 

 

       Role of rural advisors 

 

 

       Role of scientists 

 

 

       Role of project team 

 

- An Industry Group advising on relevant topics and creating messages. The group consists of researchers, 

industry and end-users. - The messages the group creates are then distributed through existing 

communication channels of the members, of which DairyNZ is the largest contributor. The PRLG, through 

DairyNZ, also initiates and promotes a yearly pasture competition. 

 

- Receiving information about pasture renewal 

- Providing the issues/topics through their local network to the group 

 

- Pass on information to the farm team 

- Providing the issues/topics through their local network to the group 

 

- Experts in pasture renewal- Create consistent messages  

- Manage the group with regular meetings and minutes  

 

- Have contact between the meetings with the members  
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- Make sure publications/ messages get shared and published 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

       Knowledge flows 

 

 

 

 

 

       Sources of knowledge 

 

 

 

       Trust 

 

 

- Through the membership of the PRLG there are connections with the members’, mainly commercial, 

marketing pathways, or with other groups operating in the same space, such as the Pasture Renewal 

Charitable Trust. The strongest connection is the DairyNZ network of publications and consulting officers. 

 

- Between members 

- From outsiders through members into the group 

- From members back into their own organisations 

- From the group to the end-user 

-Members’ marketing and communication channels 

 

- DairyInside 

- Members’ marketing and communication outputs  

- Trials and field work 

 

-High level of trust between members, due to mandate of DairyNZ and regular meetings 

- Farmer trust in pasture renewal information has increased over the years 
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4.3.3 Step-by-step description 

Table 18: Description of the steps and materials needed to implement a marketing practice change extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Organise staff management 

 Identify demonstration trial sites 

 Prepare communication resources 

 Involve rural advisors, sales reps and extension agents for 

the development of material to provide advice on 

technology 

Project plan and milestone reports 

 

Resources such as factsheets, handbooks 

Mailing list for non-project participants 

Survey of rural advisors, sales reps and 

extension agents 

Underpinning Activities  Establish demonstration trials 

 Identify sources of, and in, knowledge used by farmers for 

undertaking practice/technology 

 Communication planning by rural advisors, sales reps and 

extension agents 

Report to document sources of knowledge 

 

 

Communication plan for distributing 

resources based on the above report 

Uptake Strategies  Provide information to rural media 

 Organise visits to demonstration trials 

 Organise farm field days 

 Engage rural advisors and sales reps in providing advice on 

technology 

 

Resources such as factsheets, handbooks 
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4.3.4 Monitoring & evaluation log framework 

Table 19: Monitoring and evaluation log frame describing process and outcome measures for evaluating a marketing practice change approach to extension 

M&E Levels Project Logic7 Performance Measures8 M&E Methods9 

1. Longer-term Outcomes Increase in farm profitability 

Increase in farm productivity 

Farmer adoption of technology 

Delivery of technology to farmers 

Financial measures by farm 

Production measures by farm 

Farmer reported use of technology 

Reported sales of technology 

Beef + Lamb NZ Economic Service 

Beef + Lamb NZ Economic Service 

Farmer survey 

Sales representatives 

2. Key Result Areas and  

level of achievement 

Farmers aware of technology 

 

Increased farmer awareness of 

technology 

Farmer survey 

 

3. Uptake strategies Rural advisors & sales reps providing advice on 

technology 

Farm field days  

Demonstration trials 

Information in rural media  

Number of advisors providing advice 

Number of extension events 

Farmer feedback from extension 

events of their satisfaction with event, 

trust in & relevance of information, 

and influence on awareness of 

technology 

Survey of advisors & sales reps 

Event feedback sheets completed 

by participants 

4. Underpinning Activities Communication planning by rural advisors, sales reps 

& extension agents 

Identification of sources of, and trust in, knowledge 

used by farmers for undertaking practice/adopting 

technology 

Establishment of demonstration trials 

Communication plan documented 

 

Farmer sources of knowledge and 

trust in these related to 

practice/technology identified 

Demonstration trials established 

Communication plan 

 

Report documenting sources of 

knowledge 

5. Supporting Structures, 

Staff and Resources 

Rural advisors, sales reps & extension agent 

development of material to provide advice on 

Rural advisor, sales rep, etc. material 

for communicating about technology 

Communication materials 

Rural advisor, etc. survey 
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technology 

Communication resources prepared 

Demonstration trial sites and management staff 

Communication resources 

documented 

Demonstration trials established and 

management in place 

 

Project plans and milestone 

reports 

6. Context and external 

influences on outcomes 
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4.4 Transfer of fit-for-purpose practices 

4.4.1 General description 

The transfer of fit-for-purpose practices approach achieves adoption of practices by 

understanding farmers’ needs and constraints, and using this information to adapt practices 

so they are fit-for-purpose3. This addresses barriers to adoption related to a farmer’s needs 

and ability, compatibility of the practice with existing practices and factors external to the 

farm team. Practices developed will tend to be matched to specific regional farm systems, 

climate and markets. The approach will then use a technology push or marketing practice 

change approach to generate awareness and demand for the practices. The process of 

understanding farmer needs and constraints is also used to raise awareness of the issue the 

practice addresses. The transfer of fit-for-purpose practices approach is distinguished from 

the marketing practice change approach by evaluating farmers’ needs and matching 

practices and outcomes to regionally specific needs. 

The transfer of fit-for-purpose practices approach is used to raise farmer awareness of 

practices that address non-complex issues that do not have immediately observable impacts 

on-farm. As such, farmers tend of have a low awareness of the issue the practice addresses. 

An example, are the benefits of forage crops and herb pastures on production in different 

farm systems and regions. To implement the practices would require some changes to 

existing farm practices; i.e. the practices are somewhat compatible, and can be tested. The 

benefits may not be immediately observable to famers. Farmers lack the perceived and 

actual ability (skills) to implement the practice, and may also be hindered from adopting the 

practice by factors external to the farm. Adoption is by farmers for whom the benefits of the 

practice meet their identified needs and fit with their existing practices. 

The approach therefore focuses on first understanding farmers’ needs and constraints to 

adoption of the practice, using this information to refine the practice and communication to 

farmers to raise awareness of the practice. Examples of extension activities used include 

surveys, interviews and focus groups with farmers, farmer discussion groups at 

demonstration trials, extension agent one-on-one discussions with farmers, advertising and 

articles in farming media, field days, and advice from retailers, rural advisors and 

contractors (supported by training of these knowledge providers). The role of the farm team 

is to provide insights to needs and receive the information provided by rural advisors, 

extension agents, retailers and companies. The priorities are set by companies and scientists 

seeking to raise awareness of their particular practice or technology. Connections are made 

                                                      
3
 Fit-for-purpose practices and technologies are relevant, i.e. they meet the needs of farmers (and other 

participants in the supply chain), practical, i.e. they fit with existing practices, and credible, i.e. evidence of the 

benefits of the practice can be reconciled with farmers (and other participants in the supply chain) experience 

and knowledge. 
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with other networks to reach a wider group of potential farmers and identify different 

external influences on adoption of the practice.  

An example of this transfer of fit-for-purpose practices approach is the adoption of lupin 

across areas of Western Australia with different farm systems, climatic constraints and 

markets (Marsh et al., 2000). 
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4.4.2 Case studies 

4.4.2.1 Integrated weed management in Australian crop production 

The threat to crop production of herbicide-resistant weeds makes sustainable weed management an important issue for agricultural 

extension. This study examines the effectiveness of an intensive training workshop in modifying the weed-management related perceptions 

and adoption intentions of farmers. This is an important issue for Australian cropping as there has been long-term experience dealing with 

widespread and severe resistance to important crop-production herbicides (Llewellyn and Pannell, 2009). 

 

Table 20: Key factors increasing farmers’ awareness of integrated weed management practices in Australia (Llewellyn and Pannell, 2009) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- Short-time frame and one-off nature of extension project was not expected to have a notable effect on 

the number of growers using the practices 

- Influenced the intentions of target audience 

Context factors: 

       Awareness of the issue 

 

        

 

       Observability of   

       technology or practice 

 

 

 

 

 

- Major Australian cropping region where there has been long-term experience dealing with widespread 

and serve resistance to important crop-production herbicides 

- Aware of issue but view by researchers that farmers are not well-informed about the problem 

 

- Results suggest that perceptions of the relationship between resistance selection pressure (applications) 

and resistance development can be influenced by the extension of credible scientific information 

- Workshop participation reduced the uncertainty about when an herbicide with a new mode of action for 

selective ryegrass control would become resistant 

- Workshop participation reduced the perceived probability of a resistant population returning to 

susceptibility 
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- Large shift in perception demonstrates the potential influence of information when a simple and certain 

message can be delivered to an audience holding misperceptions with a low level of certainty 

- Time-lag before results are seen 

- Workshop and computer program to demonstrate different options to farmers 

User population characteristics: 

       Farm system 

 

- Australian Grain growers 

Extension approach design: 

       Type of extension approach 

 

 

       Role of farm team 

 

 

 

 

       Role of scientists 

 

- Targeted information through workshops 

- Credible scientific and field knowledge presented by well-known researchers 

 

- Provided information on perceptions of topic before project team planned the workshops 

- Participants at workshops  

- Receivers of information 

- During the workshops, farm team provided information on their experiences  

 

- Provided credible scientific information 

- Provided information at workshops 

Structure of the network: 

       Connections with other  

       extension networks 

 

       Knowledge flows 

 

 

 

 

- Participants connections with other growers 

 

 

- Subset of growers exposed to a workshop 

- Farmers and extension agents 

- Learning from on-farm experience 

- Total of 4 workshops with 2 half-day workshops in each region. Total: 31 participants 
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       Sources of knowledge 

 

 

 

       

 

       Trust 

 

 

- Scientists who had credible knowledge on herbicide management  

- Extension agents 

-  On-farm experience 

- Non-farm specific (publication subscriptions and grain grower group participation) 

- Farm specific (agronomist and crop consultant) 

 

- Delivered information in a way that provides a high degree of certainty and credibility 

- Information presented by well-known researcher 

 

4.4.2.2 Sustainable cassava production in Southeast Asia 

Cassava is the third most important food crop in Southeast Asia, where it is usually grown by smallholders on marginal sloping or undulating 

land. Most farmers realise that cassava production on slopes can cause severe erosion and that without fertiliser or manure inputs there will 

be a gradual decline in soil productivity. Current practices are therefore not sustainable. To enhance the adoption of soil conservation 

practices and improve the sustainability of cassava production a farmer participatory research approach was used to develop suitable soil 

conservation practices and test new systems that would produce greater immediate benefits. The project began in China, Indonesia, Thailand 

and Vietnam. It included farmer evaluation of a wide range of practices shown in demonstration plots, trials with farmer-selected treatments 

in their own fields, field days, scaling up selected practices to larger fields and farmer participatory dissemination to neighbours and 

neighbouring communities. The second phase of the program developed 34 pilot sites each in Thailand and Vietnam and 31 in China, while 

farmers tested, on their own field, new cassava varieties and fertiliser practices. The overall aim was to develop and disseminate sustainable 

production practices in cassava cropping systems that would benefit a large number of poor farmers (Howeler et al, 2007). 
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Table 21: Key factors influencing farmer participation to more sustainable cassava production in Asia (Howeler et al., 2007) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- In 2003 73% of participants in Thailand and Vietnam had adopted improved cassava varieties and 78% 

had adopted some soil conversation practices 

- Between 1994 - 2003 cassava yields had increased from 12.93 t/ha to 16.04 t/ha. Due to the adoption of 

new cassava varieties and improved practices.  

Context factors: 

       Awareness of the issue 

 

 

 

       Observability of technology or 

       practice 

 

       Complexity of the technology 

       or practice 

 

       External influences 

 

 

- High awareness that cassava production on slopes can cause severe erosion, while production without 

fertiliser or manure inputs will lead to a gradual decline in soil productivity 

- Some alternative practices have long-term benefits which farmers were not aware of 

 

- Could test on small plot and then decide whether to adopt 

 

 

- Contour hedgerows force farmers to plough along the contour, which is more difficult and costly 

 

 

- Lack of money to make the changes 

- Lack of markets for selling the product 

- Requires additional labour, can be hard to find and added financial pressure 

User population characteristics: 

       Farm system 

 

- Small holders producing cassava on gentle slopes 

Extension approach design: 

       Type of extension approach 

 

- Farmer participatory research; farmers participated in every step and made important decisions 
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       Role of farm team 

 

 

 

       Role of rural advisors 

 

       Role of scientists 

- Two phases 

 

- Trial plots on their farms 

- Discussed results with other farmers 

- Discussed results with project team and helped guide next step of program 

 

- Helped farmers set trials on their farms 

 

- Ran trials 

- Researched problems that were identified at the farm level 

Structure of the network: 

       Connections with other  

       extension networks 

 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

- Farmers with other non-participating farms 

- Government Departments 

- Universities 

- Industry Organisations 

- Research Organisations 

 

- Demonstration plots 

- Field days with discussion to select the best practices that were tested 

- Participating farmers with neighbours and neighbouring communities 

- Field days at harvest time for neighbours to see results 

- Cross-visits between older sites and new sites 

- Training by research and extension staff 

- Community-based self-help groups 
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       Sources of knowledge 

 

 

 

 

 

       Trust 

- Farmer evaluation of a range of practices shown in demonstration plots 

- Trials with farmer-selected treatments on their own fields 

- Demonstration plots on research stations and farmer fields 

- On-farm experiments (both researchers and farmers) 

- Focus group evaluation 

 

- Farmers trusted other farmers 

- Participants ran trials themselves and could see the results first-hand 

 

 

 

 

4.4.3 Step-by-step description 

Table 22: Description of the steps and materials needed to implement a transfer of fit-for-purpose practices extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Secure funding 

 Establish research trials testing practices in different regions 

and farm systems 

 Organise staff management 

 Identify demonstration trial sites 

 Prepare communication resources 

 Make sure rural advisors, sales reps and extension agents 

are aware of, and have, material to provide advice on 

technology 

Project plan and milestone reports 

 

Resources such as factsheets, handbooks 

Mailing list for non-project participants 
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Underpinning Activities  Benchmark farmer practices 

 Measure production, management and financial 

performance of practices in research trials 

 Communication planning 

Farmer survey 

Data collection methods 

Communication plan 

Uptake Strategies  Create media releases 

 Create newsletters 

 Organise farm walks 

 Organise field days and demonstrations 

 Organise advisor-to-farmer discussion groups 

 Demonstrate credible, practical and relevant results 

Media releases 

Newsletters 

 

Resources such as factsheets, handbooks. 

 

4.4.4 Monitoring & evaluation log framework 

Table 23: Monitoring and evaluation log frame describing process and outcome measures for evaluating a transfer of fit-for-purpose practices approach to extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm profitability 

Increase in farm production 

Changes in farmer practices 

Financial measures for farms 

Production measures for farms  

Farmer reported practices 

Beef + Lamb NZ Economic Service 

Beef + Lamb NZ Economic Service 

Farmer survey 

2. Key Result Areas and  

level of achievement 

Farmer awareness of practices and knowledge of the 

potential financial, labour & production impacts on 

farm 

 

Farmer needs are met 

Farmer knowledge of practices and 

the financial, labour & production 

impacts on farm  

 

Farmer needs analysis 

Farmer survey and narratives 

 

 

 

Farmer needs analysis 
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3. Uptake strategies Demonstration of credible, practical & relevant results 

 

 

Advisor-to-farmer discussion groups 

Field days and demonstrations 

Farm walks 

Newsletters 

Media releases 

Results delivered and described by 

farmers as credible, practical & 

relevant 

Farmer feedback from extension 

events of their satisfaction with event, 

trust in & relevance of information, 

and influence on future decisions 

Trial results reported 

 

 

Event feedback sheets completed 

by participants 

4. Underpinning Activities Communication planning 

Measurement of production, management and 

financial performance of practices in research trials 

 

Benchmarking of farmer practices 

Communication plan documented 

Data on production, management and 

financial performance of research 

trials 

Farmer practice data documented 

Communication plan 

Multiple methods of data 

collection by scientists 

 

Farmer survey 

5. Supporting Structures, 

Staff and Resources 

Rural advisors, sales reps & extension agents aware of 

and have material to provide advice on practices 

Communication resources prepared 

 

Demonstration trial sites and management staff 

 

Establishment of research trials testing practices in 

different regions and farm systems 

Funding 

List of rural advisors, etc. provided 

with material 

Communication resources 

documented 

Demonstration trials established and 

management in place 

Research trials planned & established 

 

 

 

 

 

 

 

Research trial reporting 

 

6. Context and external 

influences on outcomes 

Extreme climatic events requiring change to partner 

farm management 

Extent of changes in climate Climate data from NIWA 
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4.5 Farmer-led experimentation and extension 

4.5.1 General description 

The farmer-led farm experimentation and extension approach achieves adoption of fit-for-

purpose practices to address problems identified by members of the farmer-led extension 

project, i.e. the approach is demand-led and problem-focused. Practices developed will also 

tend to be matched to specific regional farm systems, climate and markets. This approach is 

distinguished from the transfer of fit-for-purpose practices approach by farmer-led 

identification of needs and development of solutions on-farm. 

This approach is used to develop and implement practices that address non-complex to 

complex issues that have observable impacts and farmers are aware of. An example is low-

cost labour saving practices by Cuban farmers needing to increase production on a fixed 

farm size (Lietgeb et al., 2011). The practices developed will provide observable benefits by 

addressing farmers’ needs. On-farm experimentation and testing is used to develop location 

specific practices that are compatible with existing farm practices, farmer ability, and factors 

external to the farm.  

The approach focuses on developing, testing and demonstrating practices in on-farm 

experiments by members of the farmer-led extension group. Examples of extension 

activities used include demonstration and focus farms, farm trials, farmer-to-farmer 

discussion groups (including invited providers of knowledge such as rural advisors and 

scientists), farm field days, newsletters, and visits to other farmer-led groups. Focus farms 

are established by interested farmers and focus on production and financial performance 

from addressing specific issues over time (Crawford et al. 2007). The role of the farm team, 

as a member of the farmer-led project, is to set priorities and goals, provide knowledge, and 

develop and demonstrate practices. Often particular farmers will lead and facilitate the 

project activities. Rural advisors and extension agents may support the farmer-led extension 

project by linking them to resources and sources of knowledge, as well as contributing 

knowledge themselves. Scientists, companies and Government may also contribute 

knowledge when identified as needed by the project. Connections are made with other 

networks to access knowledge from other farmers, to address complex issues operating at 

multiple scales, and to pool resources.  

Examples of this farmer-led experimentation and extension are the Liebe group of cropping 

farmers in Western Australia (Gianatti and Carmody, 2007) and the Cuban Agroecological 

Farmer-to-Farmer movement (Lietgeb et al., 2011). A New Zealand example is the 

Taumaranui Sustainable Land Management Group. 
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4.5.2 Case studies 

4.5.2.1 The Grower Group Network in Western Australia 

Farmer-led farming systems groups (grower groups) formed partnerships with other grower groups, researchers and private industry. These 

groups are focused on production issues at a farm, local and regional level in Western Australia. The groups utilise the services of Government 

agencies to carry out research and development activities. While each group can choose how they operate and what they research the 

majority aim to increase the production and profitability of their farm businesses, while minimising environmental impact, through the 

adaptation of new technology (Gianatti and Carmody, 2007). In 2002 the Grower Group Network (GGN) project was set up to support grower 

groups in a network to provide their members with access to the latest research and information. 

 
Table 24: Key factors influencing the use of Grower Group Networks to improve information flows in Western Australia (Gianatii and Carmody, 2007) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Grower groups continue to thrive; there are a total of 41 grower groups in the wheat belt of Western 
Australia 
- Increase the relevance of research completed in the local area 
- Evaluation and attribution of changes in farmer practices to a grower group network is difficult. Farmers 
receive information from multiple sources, any of which could trigger practice change 
- Key strength of the Liebe grower group is their focus on the development of production systems 
appropriate to the local environment 

Context factors: 

       Awareness of the issue 

 

- Grower groups identify issues which they are aware of 

User population characteristics: 

      Farm system 

 

- Western Australian growers 

Extension approach design:  
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       Type of extension approach 

 

 

 

 

    Role of farm team 

 

 

 

 

 

 

 

 

 

      Role of rural advisors 

 

 

       Role of scientists 

 

 

 

 

       Role of project team 

 

- Partnership of farmers and researchers working together to find solutions to problems 

- Extension methods that emphasize information flows between participants 

- Grower group networks create an environment where shared understanding is used to achieve outcomes 

where there are no readily available solutions 

 

- Seek partnerships with other grower groups, researchers and private industry 

- Prioritise activities for the group 

- ‘Active generators’ of new knowledge applicable to their local context 

- Define their own problems and opportunities and seek their own avenues to address them 

- Active involvement 

- Farmer ‘champions’ at each research site. They are responsible for overseeing the management decisions 

of the trials. 

- Trial and promote new technologies that have come from a previous strong research base 

- Provide land for field site trials 

 

- Support farmers to achieve their goals 

- Important role in the extension of the research results to industry members and farmers 

 

- Support farmers achieve their goals 

- Help grower groups to progress their locally driven R&D programs 

- Seek funds to develop linked projects 

- Examine and characterise soil pits during a farmer workshop 

 

- Grower groups prioritise activities 

- Responsible for planning, implementing and monitoring activities 



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

Page 81 of 173 

 

 

 

 

 

 

 

 

 

- Work with government agencies to develop better farming practices 

- Submit funding applications 

- Identify important local issues for investigation 

- Provide a way for the exchange of technical information between members 

- Feedback on new technologies to researchers 

- Create opportunities for social interaction 

- Build constructive partnerships 

- Develop project aims and activities 

- Coordinator helps research team add value to workshops, relevance to farmers promotion of workshops; 

defining roles and responsibilities of project team members, coordinates discussions between researchers 

and farmers 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

- Existing local and nationwide farmer organisations 

- Actively seek out partnerships with other grower groups, researchers and private industry. 

- Western Australian No-Till Farming Association’s conversation project 

- Farmers can belong to a number of grower groups 

- Grower groups networking with other grower groups outside their region and interstate researchers 

- Collaboration with grower groups occurs through existing local and nationwide farmers organisations 

 

- Western Australian No-Till Farming Association distribute results to over 4 000 farmers 

- Collect feedback on the project activities and gain input from farmers 

- Newsletters and websites, field days at the research sites, conferences, study tours for farmers to visit 

other network groups 

- Workshops 

- Research team interacting with grower groups 
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       Sources of knowledge 

 

 

 

 

 

- 1 day forum 

- Breakfast meetings with industry reps and grower groups 

- Grower groups successful in trialling and promoting technologies that have come from a previous strong 

research based 

 

- Prioritise activities through surveys of farmer members, field days and management committee 

discussions 

- Grower groups delivered research outcomes 

- Soil samples 

- Network coordinator tailors workshop content to increase the relevance of the topics to farmers 

- Researchers can access grower groups, identify new collaborative research partners, consult with 

growers to identify and refine R&D ideas, gain feedback on the relevance of their work, increase impact of 

their extension activities by delivering results through grower groups 

 

4.5.2.2 Farmer Experiments in Cuban Agriculture 

Farmers’ experiments and innovations have been an important part of agriculture in Cuba. They play a major role in improving farm 

management and can contribute to building resilience at the farm system level as well as the national agricultural system. Farmers’ 

experiments are used to test the feasibility of agricultural innovations and modify them to fit local conditions (Leitgeb et al., 2011). 

 

While this case study is in a very different context to that of the New Zealand sheep and beef industry, the case study provides a number of 

useful insights for New Zealand. Firstly, the case study demonstrates the knowledge and innovations that are developed by farmers through 

their own experiments, and the benefits realised from this experimentation. Secondly, the case study describes a number of strategies used in 

the Cuban agricultural sector to institutionalise farmers’ knowledge, experiments and innovations (Leitgeb et al., 2011). 
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Table 25: Key factors identified in the contribution of farmers’ experiments to Cuba’s agricultural innovation system (Leitgeb et al., 2011) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Mutual learning among stakeholders; farmers, researchers and extension officers 
- Acknowledging farmers’ knowledge and expertise in formal research projects leads to the increase in 
applicability of research results and the immediate social impact of research projects are enhanced 
- Recognising farmers’ innovations creates a sense of public ownership for research 
- Creating an environment, where open interaction between stakeholders occurs, facilitates knowledge 
transfer and helps improve the spread of innovations and new knowledge amongst stakeholder groups 

Context factors: 

       Awareness of the issue 

 

 

 

       Observability of the  

       technology or practice  

 

 

       External influences 

 

- Farmers are aware of an issue 

- Few farmers are conscious and active experimenters 

- Experiments are usually a side effect of farming activities 

 

- Farmers experiment with promising technologies or practices to solve their problems 

- Farmers open their farms for field visits and are willing to share their knowledge with their peers 

- Usually develop a low cost solution 

 

- Farmer innovations not always recognised as valid by scientists 

- Scepticism from scientists who underestimate the potential of farmers’ inventions 

Extension approach design: 

       Type of extension  

       approach 

 

       Role of farm team 

 

- Farmers’ informal communication networks as sources of knowledge dissemination and exchange 

 

 

- Farmers seen as key informants 
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       Role of rural advisors 

 

 

 

 

 

       Role of scientists 

 

 

 

 

 

 

 

- Information on their views of their experiments 

- Assess the applicability and feasibility of the innovations for site-specific conditions 

- Conduct experiments 

- Facilitators 

- Promoters of an innovation 

- Share their knowledge with other farmers 

- Open their farms for field visits  

- Participate in group discussion 

- Speak at local, national and international events and conferences 

 

- Conduct interviews with farmers 

- Provide support to farmers 

- Organise workshops, seminars, field visits, courses 

- Assist farmers 

- Disseminate knowledge and innovations 

 

- Interview farmers 

- Encouraging farmers to experiment 

- Invite farmers to the Centre for Local Agricultural Innovation 

- Organise interactions for knowledge exchange – training courses, workshops, seed exchange fairs 

- Invite farmers to participate in research projects 

- ‘Biodiversity festivals’ – exchange knowledge and social event 

- Conduct formal research in labs or experimental plots 

- Work with farmers and build on their local knowledge 

Structure of the network:  
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       Connections with other  

       extension networks 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Sources of knowledge 

 

 

 

 

- With other farmers 

- Government agencies 

 

- Interactive meetings; workshops, farmers’ field schools 

- Government extension agents provide information and technical assistance for farmers 

- 73 territorial stations 

- Audio-visual material 

- Written material is limited; oral knowledge most commonly used 

- Government organisations disseminate and reach every farmer 

- Extension agents disseminate information 

- Farmer-farmer  

- Facilitators share with farmers 

-- National Institute of Agricultural Science, working with farmers, organise knowledge exchange 

- Individual farmers presenting their experiments 

- Farmers’ participation in national and international conferences 

- Forum of Science and Technology – important platform that facilitate communications 

- Cuba’s administrative and institutional structure provides platforms for farmers to exchange and spread 

knowledge 

- Media plays a crucial role, personal communication networks are crucial for dissemination 

 

- Farmers gain knowledge from other farmers, extension agents, scientists, media 

- Scientific institutions 

- Government Departments 

- Agro ecological Farmer-to-Farmer Movement – 110,000 farmers’ families joined the movement. Plays a 

key role in facilitating knowledge exchange among farmers, providing training and offering extension 
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       Trust  

 

 

 

 

 

 

 

 

 

services 

- ‘Biodiversity Fair’ 

- National and international conferences 

- Informal experiments by farmers and formal experiments by scientists 

- Interaction between stakeholder groups 

 

- Farmers seen as a valuable source of information that they trust 

- Local staff of centres for plant health, research institutions, National Small Farmers’ Association 

(Asociacion Nacional de Agricultores Pequenos ANAP) offices and agricultural enterprises, have a common 

understanding about the local production conditions with farmers 

- The income gap and class distinctions are negligible between farmers and advisors 

- High density of educational institutions and easy access to them favour the interaction between farmers 

and scientists, who often live in rural areas, share similar background. Thus most research relationships are 

characterised by trust 

- Rapport amongst stakeholders groups that work together and have an open mind towards farmers 

contributions 

- Personal interaction between stakeholders and open discussions 

- Co-operative meetings 

- Scientists trusted one farmers experiments as he would use a computer and knew how to document the 

research process 
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4.5.3 Step-by-step description 

Table 26: Description of the steps and materials needed to implement a farmer-lead experimentation and extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Secure in-kind contributions 

 Secure funding 

 Establish a Steering Group 

 Establish focus farm trials  

 Create a network of farmers jointly developing knowledge 

 

Underpinning Activities  Plan regular meetings amongst farmers to move through cycle of 

review-plan-do-observe 

 Identify opportunities and barriers to implement the 

practice/technology 

 Benchmark and ongoing evaluation of farmer practices 

 Organise focus farm trials addressing farmer questions 

 Measure production, management and financial performance of 

practices on focus farms 

 

Uptake Strategies  Create media releases 

 Create newsletters 

 Organise visits to other extension projects 

 Organise focus farm field days and demonstrations 

 Organise farmer-to-farmer discussion groups (incl. invited advisors) 

 Demonstrate credible, practical and relevant results 

 Organise trials of practices on focus farms  

Media releases 

Newsletters 

 

Resources such as factsheets, 

handbooks 
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4.5.4 Monitoring & evaluation log framework 

Table 27: Monitoring and evaluation log frame describing process and outcome measures for evaluating a farmer-led experimentation and extension approach 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm profitability 

Increase in farm production 

Changes in farmer practices 

Financial measures for farms 

Production measures for farms  

Farmer reported practices 

Beef + Lamb NZ Economic Service 

Beef + Lamb NZ Economic Service 

Farmer survey 

2. Key Result Areas and  

level of achievement 

Farmer adoption of practices and knowledge of the 

potential financial, labour & production impacts on 

farm 

 

Farmer needs are met 

Joint learning & co-development of knowledge by 

farmers 

 

Trust and engagement among farmers 

Farmer knowledge and 

implementation of 

practice/technology & the financial, 

labour & production impacts on farm  

Farmer needs analysis 

Farmers have an increased 

understanding of farm financial, 

labour & production impacts 

Increased trust and engagement 

among farmers 

Farmer survey and narratives 

 

 

 

Farmer needs analysis 

Interviews, narratives and 

observation of farmers in project 

 

Social Network Analysis 

(benchmark and at project 

completion) 

3. Uptake strategies Trials of practices on focus farms 

Demonstration of credible, practical & relevant results 

 

Farmer-to-farmer discussion groups (incl. invited 

advisors) 

Focus farm field days and demonstrations 

Visits to other extension projects 

Trials established 

Results delivered and described by 

farmers as credible, practical & 

relevant 

Farmer feedback from extension 

events of their satisfaction with event, 

trust in & relevance of information, 

Trial results reported 

Farmer survey & narratives 

 

Event feedback sheets completed 

by participants 
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Newsletters 

Media releases 

and influence on future decisions 

4. Underpinning Activities Measurement of production, management and 

financial performance of practices on focus farms 

 

Focus farm trials addressing farmer questions 

 

Benchmarking & ongoing evaluation of farmer 

practices 

Identification of opportunities and barriers to 

implementing the practice/technology 

Regular meetings among farmers to move through 

cycle of review-plan-do-observe 

Data on production, management and 

financial performance of focus farm 

trials 

Extent to which trials have been 

undertaken 

Farmer practice data documented 

 

Barriers to and opportunities for 

addressing the issue documented 

Planning & review documents 

 

Multiple methods of data 

collection by farmers 

Farmer feedback on trial 

relevance 

 

Farmer survey 

Farmer-to-farmer discussion 

groups (including invited 

advisors)  

Planning & review documents 

5. Supporting Structures, 

Staff and Resources 

Network of farmers jointly developing knowledge  

 

 

Establishment of focus farm trials testing practices 

 

Steering Group 

Funding 

In-kind contributions 

Network includes interactions among 

farmers (and scientists & advisors as 

needed) 

Focus farm trials planned & 

established 

Steering Group 

Social Network Analysis 

 

 

Focus farm trial reporting 

 

Steering Group Terms of 

Reference 

6. Context and external 

influences on outcomes 

Extreme climatic events requiring change to partner 

farm management 

Large changes in commodity and input prices 

Extent of changes in external climate 

and market factors 

Climate data from NIWA 

 

Market data from Beef + Lamb NZ 

Economic Service 
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4.6 Farmer-led partner farms 

4.6.1 General description 

The farmer-led partner farms approach achieves adoption of farm system-level fit-for-

purpose practices to address problems identified by members of the farmer-led extension 

project, i.e. the approach is demand-led and focused on solving complex problems 

influencing the whole farm. Practices developed will be matched to specific regional farm 

systems, climate and markets. The approach is distinguished from the farmer-led 

experimentation and extension approach by involving farm-scale experimentation with 

scientists to address farm system-level issues. 

This approach is used to develop and implement practices that address complex issues that 

have observable impacts and farmers are aware of. An example is farm precision agriculture 

practices for increasing production on Australian sheep and beef farms in the Cicerone 

project (Edwards et al. 2013). The practices developed will address farmers’ needs, but 

require intensive and robust data collection in farm system-level studies to demonstrate 

production, financial and management benefits. This is because the system-wide practice 

changes have limited compatibility with existing farm practices, and so are difficult to test 

and demonstrate on-farm.  

The approach focuses on developing, testing and demonstrating practices by farmers and 

scientists on partner farms. Partner farms are intensive research-extension-farm 

relationships in which partners equally contribute to co-development of knowledge 

(Crawford et al. 2007). Examples of extension activities used include partner farms, farm-let 

studies and trials, learning groups4 (including farmers, rural advisors and scientists), 

research projects, farm field days, newsletters, and conference presentations. The role of 

the farm team as a member of the farmer-led project is to set priorities and goals, provide 

knowledge, and evaluate practices on partner farms to ensure they are fit-for-purpose. 

Often particular farmers will lead and facilitate the project activities, such as priority setting. 

Rural advisors and extension agents may support the farmer-led extension project by linking 

them to resources and sources of knowledge, as well as contributing knowledge themselves. 

Scientists will provide knowledge, undertake experiments and collect needed production 

and financial data with the farm team on the partner farms. Industry and Government are a 

source of funding and knowledge as needed. Connections are made with other projects to 

reach a wider group of farmers with the same interests.  

                                                      
4
 Learning groups are distinguished from discussion groups by being focused on joint learning among 

participants in the group. This involves recognition of the knowledge that the different participants bring to the 

group and the co-development of knowledge in the group (Crawford et al. 2007; Sewell et al. 2014). 
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An example of this farmer-led partner farms approach is the Cicerone project in Australia 

(Coventry et al., 2013; Edwards et al., 2013; Scott et al., 2013), which ran three farm-let 

studies evaluating farm system-level practices for increasing sheep and beef production and 

profitability.
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4.6.2 Case studies 

4.6.2.1 Cicerone Project in New South Wales, Australia 

Livestock producers in the Northern Tablelands of New South Wales, Australia were disconnected from researchers. The Cicerone Project 

began as a producer-led partnership that aimed to enhance the profitability and sustainability of livestock enterprises by improving the 

connection between those producers, research and extension, over an eight year period. It allowed livestock producers to take a greater role 

in determining the direction and format of the research. Following a detailed survey of the research and extension needs of livestock 

producers were identified and several applied investigations were conducted to meet those needs and deliver these through a range of 

extension activities (Coventry et al, 2013). The four initial objectives of the Cicerone project were to: (i) create a learning environment in which 

researchers and producers could learn from each other, (ii) undertake training and increase awareness, (iii) provide access to a central learning 

farm (farm-lets), and (iv) provide information (Edwards et al, 2013). These objectives were achieved by conducting whole farm-let trials that 

compared the profitability and sustainability of three different farm input and grazing management systems. 

Table 28: Key factors identified in the producer-led Cicerone Project (Coventry et al., 2013; Edwards et al., 2013) 

Factors  Description of factors for case study 

Measures of extension success:  

- High level of trust developed amongst all members of the Cicerone Board 

- Two footrot trials led to rapid and substantial changes in the testing regime for virulent footrot; resulting 

in large savings for livestock producers 

- Livestock producers were adopting practices of most relevance to them 

- 180 farmer members, research and extension collaborators, 4 postgraduates, 500 undergraduates and 

300 technical students benefited from understanding the applied field comparisons of whole farm-let 

systems 

- Project was a major disseminator of trusted information 
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- Addressed all the issues identified in the original survey of farmer needs 

- Created real engagement between producers 

- Experiences of the postgraduate and undergraduate students 

- No benchmarking was done to measure success 

Context factors: 

       Awareness of the issue 

 

       Complexity of the issue 

 

 

       Observability of the  

       technology or practices 

 

 

 

 

 

 

 

 

       External influences 

 

- Issues were identified by the livestock farmers 

 

- Higher adoption rates with graziers more difficult than with cropping farmers due to the linkage between 

management and output is slower and less observable in grazing systems 

 

- Demonstrate practical, cost-effective and valuable results 

- Observability of the results from three different management systems  

- Interactions between soil fertility, sown species and grazing management on livestock production 

- Benefits take time to see 

- Delay between the decision and the observable outcome 

- Researchers were able to observe changes in systems due to the length of the trials 

- Producers wanted to have the risk of adopting different technologies compared with traditional practices 

taken into account 

- Wanted farm-let comparisons to provide evidence at a credible scale that they could trust. 

 

- Climate, e.g. farm-let trial experienced lower soil moisture levels, more soil moisture stress days and 

more severe frosts than the long-term average values 

User population characteristics: 

       Farm system 

 

- Average size of respondents farm 1540ha 

- Commercial grazing enterprises 
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Extension approach design: 

       Type of extension approach 

 

 

 

 

 

 

 

 

 

 

       Role of farm team 

 

 

 

 

 

 

       Role of scientists 

 

       Capabilities needed to  

       implement the extension  

       project 

 

- Farmer-led partnership that wanted to improve the profitability and sustainability of livestock enterprises 

by improving the connection between farmers, researchers and extension agents 

- Led by a steering committee that planned to create an environment in which researchers and producers 

could learn from each other, in the full context of wool growers’ operating environment 

- Funding came from: Australian Wool Innovation, CRC for Australian Sheep Industry, University of New 

England, farm-let income, Cicerone members feeds, in-kind support 

- Participatory action research project 

- Surveyed livestock farmers to identify their problems 

- Projects motto ‘compare-measure-learn-adopt’ 

- Learn by doing 

 

- A detailed farmer-led survey was sent out to livestock farmers in the region to identify the research and 

extension needs of this group 

- Communicated results to their peers 

- Six livestock producers shared their perspectives in front of their peers ensuring that the producer voice 

was active at communication events 

- Decided what research would be carried out 

 

- Assisted with trial design 

 

- Needed a farm manager who was knowledgeable about the grazing systems 

- Experts in aerial and soil survey, land use planning, GIS data management, rational database 

construction, soil test interpretation, agronomic and veterinary advice, preparation of animal ethics 

proposals, existing extension information, assessment of relevant research literature, statistical analysis of 
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data, project management and writing of project applications, milestone reports, publications and website 

materials. 

Structure of the network: 

       Connections with other  

       extension networks 

 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Attracted both local producers and several visitors from further afield 

- Cicerone became a major disseminator of trusted and relevant information for commercial livestock 

producers 

- Other producer groups 

- Education partners (NSW Technical and Further Education; University of New England) 

 

- Presented information at 15 industry events (combined attendance of 4,100) 

- Focus for other farmer groups and agribusiness discussion groups (from as far as South and Western 

Australia) 

- Two way learning between farmers and researchers 

- Roadshow in neighbouring districts, brochures, hand-outs, posters 

- Media release 

- 3 refereed journal articles 

- 7 conference papers 

- Delivered through a range of extension activities 

- 61 field days and workshops 

-  3 whole farm-let managements systems, each 53 ha  

- Trial on adjacent land to investigate the effectiveness of the existing testing regime for virulent footrot 

- Trial conducted to look at different strains of footrot when sheep moved to a different climate in central 

NSW 

- Held two symposiums on research results 
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       Sources of knowledge 

 

 

 

 

 

 

 

 

 

 

       Trust 

 

- Extensive and regular measurements of soil fertility and pasture assessments, fleece weights, animal 

weights and fat scores 

- Sought feedback after most workshops and symposia 

- Field days run on topics such as pasture assessment, soil test interpretation and stock planning towards 

developing more precise management of soils, pastures and livestock 

- Field days on farm-let performance across different seasons 

- Survey of members to seek ideas for the future direction of the project 

- Diverse array of learning activities 

- Newsletter to producer members 

- Researchers talking with people from other disciplines  

 

- Close relationship between researchers, advisors, farmers, which developed trust 

- High degree of ownership due to interaction, communication and cooperation 

- Farmers presented information to peers 

- An environment was created where researchers and producers could learn from each other 

- Scientists seen to have produced important results from the trials, in the eyes of the producer members 

- ‘Bottom-up’ approach to seeking the views of farmers was appreciated 

- Scientists learnt of the importance of many issues vital to graziers that have not often been part of 

traditional research programs 

- Researchers developed a better appreciation of the skills possessed by producers 

- By comparing and measuring different whole-farm systems and by ensuring that producers had 

ownership of the trial process, findings were trusted by producers 

- Graziers found information to be a source of objective information, free of ‘agendas’ or ideology 

- Relationship between participants changed over time, mutual respect and trust. 

- Success of the footrot trial helped to gain the trust of Cicerone members 
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- Farmers learnt to appreciate some of the reasons why research can appear to be slow 

- Findings were powerful as they were demonstrated at a scale credible to livestock farmers 

- Size of the farm-let studies helped create trust in the results 

- Information provided was seen as objective 

- The lack of replication was not considered to be a fatal flaw 

- Evidence has been presented that both the scale of the farm-let investigations was considered credible 

by producer members and found to be representative of real systems found on members’ farms in the 

region 

- By the end of the project all the key issues identified in the original survey had been addressed and 

therefore directly responded to the needs of the graziers in the region 

 

 

4.6.3 Step-by-step description 

Table 29: Description of the steps and materials needed to implement a farmer-lead partner farms extension project 

Project level Actions Materials 

Supporting 

Structures, Staff and 

Resources 

 Establish farmer-led board 

 Establish partner farms and farm management team 

 Include trained facilitators 

 Secure funding 

 Secure in-kind contributions 

 Include graduate and post-graduate researchers 

Terms of reference 

Contracts 

Project plans and milestone reports 

Underpinning  Analyse farmer needs What issues are most important to the target group 
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Activities  Benchmark data collected from partner farms 

 Design partner farm treatments and management 

guidelines 

 Have ongoing evaluation of farmer management 

practices 

 Survey the end user group 

 Planning and review meetings 

Data collection methods 

Farm production, management and financial 

performance 

Management guidelines 

Famer surveys 

Project reports 

Planning and review documents 

Needs analysis 

Uptake Strategies  Create media releases 

 Give presentations at industry symposia 

 Create newsletters 

 Organise a roadshow in wider region 

 Organise partner farm field days and demonstrations 

 Organise farmer-scientist-rural advisor learning groups 

 Demonstrate credible, practical and relevant results 

 Have partner farm field trials on specific issues 

Farmer oriented presentations 

Newsletters 

Media releases 

Resources such as factsheets, handbooks 

 

4.6.4 Monitoring & evaluation log framework 

Table 30: Monitoring and evaluation log frame describing process and outcome measures for evaluating a farmer-led partner farms approach to extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term 

Outcomes 

Increase in farm profitability 

Increase in farm productivity 

Changes in farmer management practices 

Financial measures by farm 

Production measures by farm 

Farmer reported management practices 

Beef + Lamb NZ Economic 

Service 

Beef + Lamb NZ Economic 
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Service 

Farmer survey 

2. Key Result Areas 

and  

level of 

achievement 

Farmers adoption of practices and the farm system 

financial, labour & production impacts 

 

 

Farmer’s needs have been addressed 

Farmers view partner farm findings as credible 

 

Joint learning & co-development of knowledge by all 

participants 

 

 

Trust among extension project partners 

 

Engagement of farmers in partnership 

Farmers knowledge and implementation 

of practices & the farm system financial, 

labour & production impacts 

Farmer needs analysis 

Farmers identify partner farm results as 

credible 

All project participants have an increased 

understanding of farm system financial, 

labour & production impacts 

Increased trust between project partners 

Farmers are active participants 

Farmer survey & narratives 

 

 

 

Repeat needs analysis 

Farmer survey & narratives 

 

Interviews, narratives and 

observation of farmers, 

researchers & rural advisors in 

project 

 

3. Uptake strategies Partner farm trials on specific issues, e.g. stock health 

Early demonstration of credible, practical & relevant results 

Farmer-scientist-rural advisor learning groups 

Partner farm field days and demonstration 

Roadshow in wider region 

Newsletters to project members 

Presentations at project and industry symposia by farmers 

Media releases 

Trials established 

Results delivered and described by 

farmers as credible, practical & relevant 

Farmer feedback from extension events 

of their satisfaction with event, trust in & 

relevance of information, and influence 

on future management decisions 

Trial reports 

Farmer survey & narratives 

 

 

Event feedback sheets 

completed by participants 

4. Underpinning Measurement of partner farm production, management Data on partner farm biophysical and Multiple methods of data 
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Activities and financial performance 

Joint farmer-scientist research projects 

 

 

Design of partner farm treatments and management 

guidelines 

Benchmarking & ongoing evaluation of farmer management 

practices 

Surveys of farmers 

 Needs analysis 

 Satisfaction with project 

Planning & review meetings 

financial performance 

Extent to which joint farmer-researcher 

projects have been undertaken 

Treatments identified and guidelines for 

management documented 

Farmer management practice data 

documented 

Farmer needs and satisfaction with 

project documented 

 

 

Planning documents 

collection 

 

Project reports 

 

Management guidelines 

 

Farmer survey 

 

Farmer survey 

 

 

Planning documents 

5. Supporting 

Structures, Staff 

and Resources 

Partner farms & farm management team 

 

Farmer-led Board (farmers, rural advisors, funders, 

researchers) 

Trained facilitators 

Funding proposals 

In-kind contributions 

Graduate and post-graduate researchers 

Partner farms established and 

management team in place 

Board established including 

representatives of all project participants 

 

Project plans and milestone 

reports 

6. Context and 

external influences 

on outcomes 

Extreme climatic events requiring change to partner farm 

management 

Large changes in commodity and input prices 

Extent of changes in external climate and 

market factors 

Climate data from NIWA 

Market data from Beef + Lamb 

NZ Economic Service 
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4.7 Science-led experimental farms 

4.7.1 General description 

The science-led experimental farms approach achieves adoption of practices jointly 

developed by scientists and farmers. Practices developed will be matched to specific 

regional farm systems, climate and markets. The approach is distinguished from the farmer-

led partner farms approach by involving science-led experimentation of practices with 

farmers participating to ensure practices developed are fit-for-purpose. 

This approach is used to develop and implement practices that address non-complex to 

complex issues that farmers may not be aware of, in part because the issue does not have 

observable impacts. An example is enhancing biodiversity on Australian cropping, and sheep 

and beef farms (Bridle & Price, 2009). The practices developed will seek to address farmers’ 

needs, but require robust testing and data collection in experimental farm trials to 

demonstrate potential production, financial and management benefits and ensure practices 

are fit-for-purpose. This is because the practices may be difficult to test on farm, have 

limited compatibility with existing practices, and farmers may lack the perceived ability to 

implement the practices.  

The approach focuses on developing, testing and demonstrating practices on experimental 

farms with farmers and scientists. Experimental farms are used to assess practices using 

replicated trials or split farm comparisons. Farmer involvement in the research design or 

monitoring may be limited (Crawford et al. 2007). Examples of extension activities used 

include research trials, learning groups (including farmers, rural advisors and scientists), 

research projects, farm field days, newsletters, and conference presentations. The role of 

the farm team is to provide input to priorities and goals, provide knowledge, and evaluate 

practices on the experimental farms to ensure they are fit-for-purpose. Rural advisors and 

extension agents may translate and transfer knowledge to farmers outside the study, as well 

as contribute knowledge themselves. Scientists will provide knowledge, undertake 

experiments and collect needed production and financial data on the experimental farms. 

Industry and Government are a source of funding and knowledge as needed. Connections 

are made with other networks to reach a wider group of farmers with the same interests.  

There are a number of examples of this approach. There is the Massey University project on 

the use of herb pastures for lamb finishing (Sewell et al. 2014), the Biodiversity Grain and 

Graze project in Australia (Bridle & Price, 2009), and the Conesus Lake project in New York 

State, which led to adoption of nutrient management practices in the Conesus catchment 

(Herendeen et al., 2009). 
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4.7.2 Case studies 

4.7.2.1 Lamb production from herb-mix pastures in New Zealand 

Research has shown that pastoral farmers can increase lamb production per hectare by using herb-mix pastures. However, slow adoption of 

evidence-based ideas are a source of frustration for research, as well as causing a loss in productivity and profitability to farmers, the industry 

and to the New Zealand economy (Sewell et al., 2014). The aim of this research was to understand how New Zealand pastoral farmers learn 

about new technologies and to draw upon educational theories to inform the design of new, evidence-based approaches to agricultural 

extension. An 18 month pilot study that brought together farmers, agricultural scientists and social scientists was designed to promote 

improved management practices of herb-mix pastures containing chicory, plantain and red and white clover. 

 
Table 31: Key factors identified in farmers and scientists learning together about herb pastures in New Zealand (Sewell et al., 2014) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Supported engagement with new ideas 

- Farmers came to think differently about herb management  

- Farmers had some understanding why their earlier mistakes had led to a failed crop 

- Five farmers were instigating changes in their practice 

- Change in farmer motivation to continue learning about herb pastures 

- Growth in confidence of farmers around herb pastures 

- Farmers’ belief in themselves as learners increased 

- Motivation was high to attend each workshop, made a considerable commitment to invest valuable 

time 

Context factors: 

       Observability of the  

 

- Visited farmer’s property to see new use of herb pastures 
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       technology or practice 

 

 

 

 

 

 

- Visited glasshouses to see the capability of herb pasture growth under controlled levels of stress 

- Central focus for the farmers’ learning  

- Observations of the trials and discussion of the results were the central focus for the farmer learning 

- Walked over the herb pastures and observed the whole chicory and plantain plant – above and below 

ground 

- Visited a commercial property to see farmer’s use of herb pastures and lamb production figures on the 

different treatments 

- Able to see both the management of pasture growth, and the data that stemmed from this 

management 

- See pasture management in operation: its growth, weed control, rotation cycle 

User population characteristics: 

       Farm system 

 

- New Zealand sheep and beef commercial farmers. All farmed within a 2 hour drive of Massey 

University. 

Extension approach design: 

       Type of extension approach 

 

 

 

 

 

 

 

 

       Role of farm team 

 

 

- Case study was independently formed outside of commercial or industry extension services so it was 

not constrained by objectives of a third party 

- Interdisciplinary team of agricultural and social scientists worked with 18 sheep and beef farmers over 

18 months 

- Strategic, participatory and collaborative approach to learning that drew upon biophysical sciences, 

social science and farmers’ practical knowledge 

- “Slow science” as this approach takes time to build trust within the group to the point that free and 

open dialogue occurs between members 

 

- Active participants 

- Provided information about what was important to support their learning 
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       Role of scientists 

 

 

 

- Shared practical knowledge 

- Producers of knowledge 

 

- Provided information to farmers 

- Designed learning experiences 

- Conducted farm-let trials 

- Saw themselves as learners, expecting to learn through their involvement as they helped farmers learn 

- Source of knowledge 

Structure of the network: 

       Connections with other  

       extension networks 

 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

       Sources of knowledge 

 

 

 

- Massey University  

- Farmers interacted with farming neighbours and industry reps 

- Farmers asked if other members of their networks could join the learning community 

 

- Observations of the trials and discussion of the results a central focus 

- Farmers’ current use of herb pasture shared 

- Newsletters sent to farmers to provide updates on lamb growth rates for the three pasture types 

- Farmer-to-farmer; new ideas and learning were co-constructed 

- Farmer-to-scientists; new ideas and learning were co-constructed 

- Scientists-to-farmer 

- Five workshops; while workshops were held at the University farm, connections were made back to the 

farmers’ commercial properties 

 

- Glasshouse herb pasture experiments 

- Farmers wanted information in a format that was easily accessible (one pagers, illustrated with photos) 

- Academic papers 
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       Trust 

 

- Farmers’ practical knowledge 

- Farm-let trial with batches of lambs being finished on different pastures 

- Group discussion 

- Post-workshop focus groups 

- Results from discussion were used to improve subsequent workshops 

- Participant observations 

- University experts gave talks on weed control, parasite management, feed budgeting 

- Glasshouse herb pasture experiments conducted by doctoral students were observed and discussed  

- Farmers’ current use of herb pastures were shared 

- Farmers’ perceptions on factors that are important in supporting their learning added to subsequent 

workshops 

- Farmers ended up seeing themselves as producers of knowledge 

 

- Social activities helped farmers and agricultural scientists to get to know one another 

- Farmers noted the relevance of being privy to the agricultural scientists’ thinking processes behind 

management decisions they made, rather than simply receiving information 

- Community of farmers and scientists who formed respectful and trusting relationships  

- Science team valued farmers diverse experience 

- Farmers interactions with the science team increased trust because “more intimate…you can just walk 

up and talk to them…you can trust what they’re saying and understand where they’re coming from” 

- Honesty amongst participants 

- Farmers viewed experts knowledge as being based on hard factors and hard data…independent, neutral 

and scientific, free from commercial bias and vested interest. 
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4.7.2.2 The Grain and Graze Programme in Australia 

Grain and Graze, a partnership between four of Australia’s major research and development corporations, addresses profit, environmental and 

social issues impacting on mixed farming systems in Australia (Stewart, 2006). The programme aims to develop a national extension strategy 

that provides a framework from which regional projects can develop their own plans that link to the national goals and targets for change that 

the Grain and Graze program has set. At the regional level Grain and Graze works with local farmer organisations, catchment management 

authorities, state agricultural agencies, CSIRO and universities to meet the programme’s goals. Grain and Graze believe that strong working 

partnerships align people and resources effectively, limit duplication and encourage teamwork. Monitoring and evaluation is a key component 

of the project with bi-annual surveys to measure levels of engagement. 

 

Table 32: Key factors on the lessons learnt from the Grain and Graze Programme, Australia (Stewart, 2006) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Aims to have 6,800 farmers implementing improved mixed farming practices as a direct results of the 

program 

- Aims to have 24,000 farmers aware of Grain and Graze activities 

- Aims to have 15,000 farmers having participated in Grain and Graze activities 

User population characteristics: 

       Farm system 

 

- Mixed farming system 

- Regions are: Northern Agricultural Region, WA; Avon, WA; Eyre Peninsula, SA; Mallee (Vic, NSW, SA); 

Corangamite, Glenelg/Hopkins, Vic; Murrumbidgee, NSW; Border Rivers, NSW/QLD; Maranoa/Balonne, 

QLD 

Extension approach design: 

       Type of extension approach 

 

 

- Increasing the capacity of participants in identifying their own needs and pathways 

- Underpinned by learning foundation 
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       Role of farm team 

 

 

 

 

       Role of rural advisors 

 

       Role of scientists 

 

 

       Role of project team 

 

- Combines the knowledge and expertise of the four national partners with new on-farm research 

- Aims of the Grain and Graze programme is to achieve: more profit for mixed farmers, especially for the 

pasture phase of rotations, better water quality and improved health and diversity of plants and 

wildlife, both on farms and across wider catchment areas 

 

- Receiver of information 

- Participating in training, attending field activities, 

- Sharing experiences through farmer group networks 

- Trialling ideas on-farm 

 

- Involved in planning session identifying key messages project wanted to disseminate 

 

- Technical expert visiting and providing advice 

- Add support to regional trials, field days and on-site visits 

 

- Provides guidance to the regions on how to develop an effective on the ground extension programme 

to achieve project targets 

- Set up processes and structures during the formative stage 

- Design training programs/workshops to target landholders to increase their understanding 

- Extension coordination 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

 

- Existing farmer networks 

- Integration of the extension networks for each region was critical to identify the key messages within 

the local environment an determine the best delivery methods 

- Meat & Livestock Australia, Australian Wool Innovation Ltd, Grains Research & Development 
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       Knowledge flows 

 

 

 

 

       Sources of knowledge 

 

 

 

 

 

 

Cooperation and Land & Water Australia 

- Regional level working with local farmer organisations, Catchment Management Authorities, state 

agricultural agencies, CSIRO and Universities 

 

- National communication plan 

- Regional communication plans 

- Mentoring 

- Media release 

 

- Practical on-farm trials and demonstration sites 

- Hands-on training and mentoring support 

- Field days and field walks 

- Bi-annual survey to monitor and evaluate the level of engagement 

- Discussion groups 

- Farm weekly group newsletter 

- Workshops 

 

4.7.3 Step-by-step description 

Table 33: Description of the steps and materials needed to implement a science-led experimental farm extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Secure in-kind contributions 

 Secure funding 

 Train facilitators in adult learning 

Contracts 

Project Plans and milestone reports 
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 Establish research trials testing practice/technology in 

experimental farms 

 Establish research trials 

 Create a network of farmers and scientists jointly developing 

knowledge (incl. farmer-to-farmer) 

Underpinning Activities  Have regular meetings among farmers and scientists to plan 

project approach to learning 

 Identify opportunities and barriers to implementing the 

practice/technology 

 Benchmark and ongoing evaluation of farmer practices 

 Address farmer questions throughout research process 

 Measure the impact the practice/technology has on 

production, management and financial performance on 

experimental farms 

Farmer production, management and 

financial performance 

 

 

Farmer survey, interviews and workshops 

Project reports 

Planning documents 

Uptake Strategies  Create media releases 

 Create newsletters for farmers 

 Presentations at project and industry symposia by scientists 

 Organise experimental farm field days and demonstrations 

 Organise farmer and scientists learning groups 

 Demonstrate early the credible, practical and relevant 

results to farmers 

 Have trials of practice/technology on experimental farms. 

Farmer oriented presentations 

Media releases 

Newsletters 

Resources such as factsheets and handbooks 

Research reports 
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4.7.4 Monitoring & evaluation log framework 

Table 34: Monitoring and evaluation log frame describing process and outcome measures for evaluating a science-led experimental farm approach to extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm profitability 

Increase in farm production 

Changes in farmer practice/technology 

Financial measures for farms 

Production measures for farms  

Farmer reported practices 

Beef + Lamb NZ Economic Service 

Beef + Lamb NZ Economic Service 

Farmer survey 

2. Key Result Areas and  

level of achievement 

Farmer adoption of practice/technology and 

knowledge of the potential financial, labour & 

production impacts on farm 

 

Farmer needs are met 

Joint learning & co-development of knowledge by 

farmers and scientists 

 

Trust and engagement among farmers and scientists 

Farmer knowledge and 

implementation of 

practice/technology & the financial, 

labour & production impacts on farm  

Farmer needs analysis 

Farmers and scientists have an 

increased understanding of farm 

financial, labour & production impacts 

Increased trust and engagement 

among farmers and scientists  

Farmer survey and narratives 

 

 

 

Farmer needs analysis 

Interviews, narratives and 

observation of farmers and 

scientists in project 

Social Network Analysis 

(benchmark and at project 

completion) 

3. Uptake strategies Trials of practice/technology on experimental farms 

Early demonstration of credible, practical & relevant 

results to farmers from research projects 

 

Farmer and scientist learning groups 

Experimental farm field days and demonstrations 

Presentations at project and industry symposia by 

Research trials established 

Results delivered and described by 

farmers as credible, practical & 

relevant 

Farmer feedback from extension 

events of their satisfaction with event, 

trust in & relevance of information, 

Research trial reports 

Farmer survey & narratives 

 

 

Event feedback sheets completed 

by participants 
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scientists 

Newsletters 

Media releases 

and influence on future decisions 

4. Underpinning Activities Measurement of practice/technology production, 

management and financial performance on 

experimental farms 

Research projects addressing farmer questions 

 

Benchmarking & ongoing evaluation of farmer 

practices 

Identification of opportunities and barriers to 

implementing the practice/technology 

Regular meetings among farmers and scientists to 

plan project approach to learning 

Data on practice/technology trial 

production, management and financial 

performance on experimental farm 

Extent to which research projects have 

been undertaken 

Farmer practice data documented 

 

Barriers to and opportunities for 

addressing the issue documented 

Planning documents 

 

Multiple methods of data 

collection by scientists 

 

Project reports and farmer 

feedback on their relevance 

Farmer survey 

 

Farmer and scientist survey, 

interviews and workshops 

Planning documents 

5. Supporting Structures, 

Staff and Resources 

Network of farmers and scientists jointly developing 

knowledge (including farmer-to-farmer) 

Establishment of research trials testing 

practice/technology on experimental farms 

Facilitators trained in adult learning 

Funding 

In-kind contributions 

Network includes interactions among 

farmers and scientists 

Experimental farm research trials 

planned & established 

 

Social Network Analysis 

 

Experimental farm research trial 

reporting 

 

6. Context and external 

influences on outcomes 

Extreme climatic events influencing production and 

management results from research trials 

Extent of changes in climate Climate data from NIWA 
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4.8 Co-development with science and farmers 

4.8.1 General description 

The co-development with science and farmers approach achieves adoption of practices to 

address problems jointly identified by scientists and farmers. The approach is problem-

focused and farmers participate in the development to ensure the practices are fit-for-

purpose. The approach is distinguished from the science-led experimental farms approach 

by involving both farmers and scientists in collaborative experimentation on companion 

farms to develop fit-for-purpose practices that address local issues. 

This approach is used to develop and implement practices that address non-complex to 

complex issues that farmers have a moderate to high awareness of, in part because the 

issue has observable impacts on-farm. An example is the need for rice production practices 

that increase production and reduce soil loss in Philippine hill country (Pascual and 

Bumatay, 2012). The practices developed will address farmers’ needs, but require robust 

testing and data collection in on-farm trials to demonstrate potential production and 

financial benefits, and ensure practices are fit-for-purpose. This is because the benefits of 

the practices are not immediately observable, the practices may have limited compatibility 

with existing practices, and farmers may lack the perceived ability to implement the 

practices.  

The approach focuses on farmers and scientists together developing, testing and 

demonstrating a collection of practices5 on companion farms to address an observable 

issue. Companion farms incorporate research trials in a commercial farm to provide a dual 

research and extension function (Crawford et al., 2007). Examples of extension activities 

used include farm trials (including side-by-side comparisons of alternative practices), 

learning groups (including farmers and scientists), farmer training, farm field days, 

newsletters, and visits to other extension projects. The role of the farm team is to set 

priorities and goals, provide knowledge, and implement and evaluate practices in their farm 

trials to ensure they are fit-for-purpose. Rural advisors and extension agents may translate 

and transfer knowledge to farmers outside the study, as well as contribute their own 

knowledge. Scientists will provide knowledge, jointly develop and test practices in trials with 

farmers, as well as support collection and analysis of data needed to demonstrate the 

benefits of practices. Industry and Government are a source of funding and knowledge as 

needed. Connections are made with other networks to reach a wider group of farmers with 

the same interests.  

                                                      
5
 A co-development with science and farmers approach often develops and tests a suite of practices and/or 

options. These involve multiple practices that may be integrated or applied separately. This supports increased 

relevance and practicality by enabling farmers to choose practices/options most relevant to their needs, 

constraints & farm system. 
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There are a number of examples of this approach. There is sustainable cassava production in 

south east Asia (Howeler et al., 2007), and development of location specific technologies for 

sustainable rice production in the Philippines (Pascaul and Bumatay, 2012). 
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4.8.2 Case studies 

4.8.2.1 Review of six sustainable horticulture research projects in New Zealand 

Addressing sustainability in agriculture requires multiple stakeholders, who have differing perspectives on issues, managing these issues by 

working together. In New Zealand, policy and funding agencies encourage scientists to include end-users using participatory approaches to 

scientific research. McEntee (2013) examines six participatory horticulture research projects to understand how such research can advance 

sustainability in agricultural production systems.  
 

Table 35: Key factors identified in six sustainable agriculture participatory research projects in New Zealand (McEntee, 2013) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- Farmers’ intense engagement with the research resulted in deeper learning 

- Learnt about the environmental consequences of farm practices 

- Farmers talked about their ‘thinking’ changing 

Context factors: 

       Awareness of the issue 

 

 

 

       Observability of technology 

       or practice  

 

 

 

 

 

- Significant challenges in thinking beyond the farm 

- Complexity arises from the unpredictable and uncertain nature of the biophysical systems in which farming 

operates, combined with the complexity of its social, political and economic contexts 

 

- Growers often had a short-term focus and preferred to support issues that were perceived as critically 

important, visible and had immediate economic benefit 

- Focus on the technology development at the paddock scale largely ignored the wider complexities of the 

biophysical system in which the farm system operates 

- Overemphasis on the economic benefits of the technology to the farm business, rather than a broader 

picture, which included wider environmental benefits. This can limit farmers’ ability to respond to, and 
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       External influences 

manage, change in complex systems. 

 

- Market structure 

- Some sectors highly competitive and sharing information between farmers can be fraught 

- Sharing of information can be seen as a threat to a farmer’s competitive advantage 

User population characteristics: 

       Farm system 

 

- Six horticultural cropping projects in New Zealand 

Extension approach design: 

       Type of extension approach 

 

 

 

 

 

       Role of farm team 

 

 

 

 

 

 

       Role of scientists 

 

 

 

 

- Collaborative research, where farmers and scientists learn from each other 

- Farming groups sought to have significant contribution to project planning and implementation 

- Scientists research was jointly planned with farmers 

- Participatory research where scientists, industry and farmers engage and learn together 

- Science-dominated projects, extension occurred at the end of the project period 

 

- Helped define aims of the project 

- Took information to other farmers in the wider community 

- Active participants 

- Undertook fieldwork employing scientific methods or principles 

- Connected project to other stakeholders 

- Engaged in trial design 

 

- Provided scientific input into trials 

- Input into farmer trials 

- Ran science seminars and workshops 

- Organised field activities 
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       Role of project team 

 

- Science-focused projects controlled and managed the research 

 

- Facilitators ensured project delivery was relevant to end users 

- Facilitators used as a ‘boundary spanner’ between scientists and the farming community 

- Farming groups ensured project objectives and activities remained cognisant of farming practices 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

 

       Knowledge flows 

 

 

 

 

       Sources of knowledge 

 

 

 

 

 

       Trust 

 

 

- Industry organisations 

- Farmers connected with commercial industry stakeholders 

- With other farmers, scientists and policymakers 

- Farmers grassroots memberships 

 

- Farmer-to-farmer 

- Scientist-to-farmer 

- Farmers communicated with industry, science, policy and regulatory players 

- Facilitators ensured information flowed between project participants and the wider community 

 

- Fieldwork and trials 

- Farmers and scientists learnt from other another 

- Open sharing of knowledge between participants 

- Focus on technology development limited the wider learning about the complexities of the system in 

which technologies were to be implemented 

 

- Farmer group engaged in trial design 

- Talked about failures as well as successes 

- Farmers’ experience and science expertise treated as equal 
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- Developed over time 

- Relationship building was slow 

- Developed confidence in the reliability of any collected data, especially when farmers were involved in 

data collection 

 

4.8.2.2 Location specific technology development programme in the Philippines 

Rice production in the Philippines has not been able to cope with the growth in population nor the widening gap between rice production and 

utilization. To strengthen the support of the national rice self-sufficiency master plan, the Department of Agriculture sought to improve their 

PalayCheck and Palayamanan system technology platforms by making them more location-specific to farmers through a location-specific 

technology development (LSTD) programme. The project aims to increase farm productivity and profitability, and enhance the capability of 

extension workers in establishing technology promotion systems. The project implemented a set of extension strategies such as 

demonstration and learning fields and weekly farmer field schools. It involved two groups of farmers, farmer partners who managed the 

technology demonstration farm and participating farmers who cultivated fields around the demonstration fields and maintained farmers’ 

learning fields. 

Farmers’ active participation contributed to the success of the programme, especially in the season-long training in rice production and 

establishment of the technology demonstration farms that enhanced their learnings on rice science and technology, and developed their skills 

in decision making on the different crop management systems. An outcome of farmers’ participation in the programme was the creation of a 

farmer cooperative that helped sustain the project activities (Pascual and Bumatay, 2012). This study was conducted to assess the experiences 

of farmers in the implementation of the location-specific technology development (LSTD) project to attain rice self-sufficiency in the 

Philippines. 
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Table 36: Key factors identified in farmers’ experiences using location-specific technologies, Philippines (Pascual and Bumatay, 2012) 

Factors  Description of factors for case study 

Measures of extension success: 

 

 

- Enhanced farmers’ knowledge and skills 

- Increased productivity and income 

- Adoption rates varied depending on the technology 

- 100% of participants adopted the use of higher quality seeds 

- 51% of participants adopted 1-3 seedlings per hill 

Context factors: 

       Awareness of the issue 

 

       Observability of technology 

       or practice  

 

       External influences 

 

- Farmers perceived modern technology as interesting but complicated 

 

- Demonstration farms helped farmers identify which variety of rice was most appropriate 

 

 

- Land suitable for other forms of farming that can bring in higher incomes in the off-season months than 

rice 

User population characteristics: 

       Farm system 

 

- Rice farmers in the Philippines 

Extension approach design: 

       Type of extension approach 

 

 

 

       Role of farm team 

 

- Used demonstration fields 

- Farmers active participants in the approach 

- Researchers and farmers working together 

 

- Active participants 
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       Role of scientists 

 

 

- Farmer partners who managed the technology demonstration farms 

- Participating farmers who cultivated fields around the demonstration farms and maintained learning 

fields 

 

- Conduct trials on demonstration fields 

- Run season-long workshops for farmers on rice science 

- Run weekly farmer field schools 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

 

       Knowledge flows 

 

 

 

 

       Sources of knowledge 

 

 

 

- Department of Agriculture 

- Philippine Rice Research Institute  

- Learning a key part of the project 

- Farmer co-operatives 

 

- Strategic season-long training in rice science and technology 

- Scientist-to-farmer 

- Farmer-to-farmer 

- Cross-visits between demonstration fields 

 

- Demonstration and learning fields 

- Farmer field schools (incl. lectures and practicums) 
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4.8.3 Step-by-step description 

Table 37: Description of the steps and materials needed to implement a co-development with farmers and scientists extension project 

Project level Actions Materials 

Supporting Structures, 

Staff and Resources 

 Secure in-kind contributions 

 Secure funding 

 Train facilitators 

 Create a Steering Group (farmers, scientists) 

 Establish and demonstrate practices on companion farm 

trials 

 Create a network of farmers and scientists jointly developing 

knowledge (incl. farmer-to-farmer) 

Contracts 

Project plans and milestones 

Terms of Reference 

 

 

Underpinning Activities  Have regular ongoing cycle of review-plan-do-observe 

meetings among farmers and scientists 

 Identify farmer needs 

 Identify opportunities and barriers to implementing the 

practices 

 Benchmark and ongoing evaluation of farmers’ practices 

 Create joint farmer-scientist research projects on 

companion famers 

 Measure companion farm trial production, management 

and financial performance 

Data collection methods: 

Farmer survey, interviews and workshop 

Needs analysis 

Project reports 

 

Farm production, management and financial 

performance 

 

Planning and review documents 

Uptake Strategies  Create media releases 

 Give presentations at project and industry symposia by 

farmers 

Famer oriented presentations 

Media releases 

Newsletters 
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 Organise companion farm field days and demonstrations 

 Organise farmer and scientist learning groups 

 Organise farmer training (incl. farmer-to-farmer training) 

 Demonstrate early credible, practical and relevant results to 

farmers 

 Have farm trials on companion farms 

Resources such as factsheets and handbooks 

Research reports 

 

 

4.8.4 Monitoring & evaluation log framework 

Table 38: Monitoring and evaluation log frame describing process and outcome measures for evaluating a co-development with farmers and scientists approach to 
extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm profitability 

Increase in farm production 

Changes in farmer practices 

Financial measures for farms 

Production measures for farms  

Farmer reported practices 

Beef + Lamb NZ Economic Service 

Beef + Lamb NZ Economic Service 

Farmer survey 

2. Key Result Areas and  

level of achievement 

Farmer adoption of practices and knowledge of the 

financial, labour & production impacts on farm 

 

 

Farmer needs are met 

Joint learning & co-development of knowledge by 

farmers and scientists 

 

Trust and engagement among farmers and scientists 

Farmer knowledge and 

implementation of practices & the 

financial, labour & production impacts 

on farm  

Farmer needs analysis 

Farmers and scientists have an 

increased understanding of farm 

financial, labour & production impacts 

Increased trust and engagement 

Farmer survey and narratives 

 

 

 

Repeat of needs analysis 

Interviews, narratives and 

observation of farmers and 

scientists in project 

Social Network Analysis 
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among farmers and scientists  (benchmark and at project 

completion) 

3. Uptake strategies Farm trials on companion farms 

Early demonstration of credible, practical & relevant 

results to farmers  

 

Farmer training (incl. farmer-to-farmer training) 

 

Farmer and scientist learning groups 

Companion farm field days and demonstrations 

Presentations at project and industry symposia by 

farmers 

Media releases 

Trials established 

Results delivered and described by 

farmers as credible, practical & 

relevant 

Feedback on influence of training on 

future decisions and practices 

Farmer feedback from extension 

events of their satisfaction with event, 

trust in & relevance of information, 

and influence on future decisions 

Trial reports 

Farmer survey & narratives 

 

 

Training event feedback sheets 

 

Event feedback sheets completed 

by participants 

4. Underpinning Activities Measurement of companion farm trial production, 

management and financial performance 

 

Joint farmer -scientist research projects on 

companion farms 

Benchmarking & ongoing evaluation of farmer 

practices 

Identification of opportunities and barriers to 

implementing the practices 

Identification of farmer needs 

Regular ongoing cycle of review, plan, do & observe 

meetings among farmers and scientists 

Data on companion farm trial 

production, management and financial 

performance 

Extent to which joint projects have 

been undertaken 

Farmer practice data documented 

 

Barriers to and opportunities for 

addressing the issue documented 

Farmer needs documented 

Planning & review documents 

 

Multiple methods of data 

collection by scientists and 

farmers 

Project reports 

 

Farmer survey 

 

Farmer and scientist survey, 

interviews and workshops 

Farmer needs analysis 

Planning & review documents 
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5. Supporting Structures, 

Staff and Resources 

Network of farmers and scientists jointly developing 

knowledge (including farmer-to-farmer) 

 

Establishment and demonstration of practices on 

companion farm trials 

Steering Group (farmers, scientists) 

 

Trained facilitators 

Funding 

In-kind contributions 

Network includes interactions among 

all stakeholders relevant to addressing 

the issue 

Companion farm demonstration trials 

planned & established 

Steering Group established including 

farmers and scientists 

 

Stakeholder Analysis, Social 

Network Analysis 

 

Companion farm demonstration 

trial reporting 

Steering Group Terms of 

Reference and meeting minutes 

6. Context and external 

influences on outcomes 

Extreme climatic events requiring change to farm 

management 

Large changes in commodity and input prices 

Extent of changes in external climate, 

market and regulatory factors 

Climate data from NIWA 

 

Market data from Beef + Lamb NZ 

Economic Service 

 



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

Page 124 of 173 

4.9 Co-development with farmers, advisors & science 

4.9.1 General description 

The co-development with farmers, advisors and science approach achieves adoption of 

practices to address problems jointly identified by farmers, rural advisors and scientists. The 

approach is problem-focused with participation of rural advisors (or other third parties) 

necessary to implement fit-for-purpose practices with farmers. The approach is 

distinguished from the co-development with science and farmers approach by inclusion of 

rural advisors as integral to the successful implementation of practices, as farmers alone 

cannot implement the practices. 

This approach is used to develop and implement practices that address complex issues that 

farmers have a modest awareness of. An example is practices and technologies for 

implementing precision cropping (Carberry et al., 2002) and dairy farming (Eastwood et al., 

2012) in Australia. The practices themselves are complex, as such they do not have 

immediately observable benefits, are difficult to test on-farm, have limited compatibility 

with existing practices, and farmers lack the ability to implement the practices alone. The 

latter issue means that rural advisor (or other third party) support is needed to implement 

and use the practice. 

The approach focuses on farmers, extension agents (rural advisors) and scientists together 

developing, testing and demonstrating a collection of fit-for-purpose practices on 

companion farms to address an issue. The practices will include a combination of farmer 

and rural advisor practice change. Examples of extension activities used include farm trials, 

rural advisor trials, learning groups (including farmers, rural advisors and scientists), farmer 

and rural advisor training, scientist and rural advisor exchanges (e.g. scientist in residence in 

an advisory firm), farm field days, one-on-one advice, newsletters, and visits to other 

extension projects. The role of the farm team is to set priorities and goals, provide 

knowledge, and implement and evaluate practices in farm trials to ensure they are fit-for-

purpose. Rural advisors and extension agents are integral players in implementing practices. 

As such they are also involved in setting priorities and goals, and contribute, transfer, 

translate and implement knowledge. Scientists will provide knowledge, jointly develop and 

test practices in trials with farmers and rural advisors, as well as support collection and 

analysis of data needed to demonstrate the benefits of practices. Industry and Government 

are a source of funding and knowledge as needed. Connections are made with other 

networks as a source of knowledge and to reach a wider group of farmers with the same 

interests.  

There are a large number of examples of this approach. There are use of crop process 

models for precision cropping in Australia (FARMSCAPE; Carberry et al. 2002), cocoa 

integrated pest and disease management in Papua New Guinea (Daniel et al., 2009), dairy 
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precision farming technology in Australia (Eastwood et al., 2012), and mastitis and nutrient 

management programmes in the Netherlands (Klerkx and Jansen, 2010). The latter had 

limited success due to practices developed to be implemented by rural advisors not always 

fitting with these advisors own needs and practices. 
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4.9.2 Case studies 

4.9.2.1 FARMSCAPE decision support for northeast Australian crop farmers 

FARMSCAPE (Farmers, Advisers, Researchers: Monitoring, Simulation, Communication and Performance Evaluation) was set up with the goal 

of facilitating the implementation of improved farm management practices in the crop farming community of northeast Australia. Originally 

the aim was to understand if farmers and their advisers could benefit from simulation modelling. From 1992 the FARMSCAPE program looked 

at whether farmers valued simulation as a decision support tool for managing their farm system, and whether such a system could be 

delivered cost-effectively. Farmer group engagement, on-farm trials, soil characterisation, monitoring of crops, soils and climate, and sessions 

to apply the Agricultural Production Systems Simulation (APSIM) model were used to deliver information to dryland farmers (Carberry et al, 

2002). 

 

Table 39: Key factors identified in the FARMSCAPE approach to decision support (Carberry et al. 2002) 

Factors  Description of factors for case study 

Measures of extension success:  

- Since 1990, area of cropland receiving fertiliser increased by 23% with corresponding yield increases of 

3-8%. FARMSCAPE activities contributed to this increase 

- Changes in planting timing 

- Renewed interest in dry land maize 

- Documented cases of improved knowledge of soil water and nitrogen 

- Widespread adoption of deep soil sampling 

- Changes to industry practice of hydraulic soil coring rigs 

- Over 140 hand corers and 40 soil coring rigs built 

- Farmers speaking a ‘different’ language. 

- Changed farmers way of thinking about the soil to the concept of PAWC (the difference between the 



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

Page 127 of 173 

maximum volumetric water content in  the soil after drainage and the soil water content at which annual 

plants will die from water deficit) 

- Farmers and agribusiness characterising soils of particular interest to themselves and making data 

available to the general public 

- Farmers and advisors shifted their perception of the soil resource 

- Acceptance of modelling within the industry 

- Influenced the management decisions of farmers 

- In one example a farmer saved $A30,000 

Context factors: 

       Awareness of the issue 

 

 

 

 

 

 

       Observability of technology or 

        practice 

 

 

 

 

 

 

 

 

- Wide choice of crops  

- Yield of any crop is strongly influenced by extreme variability in seasonal rainfall and so the prospects 

for any cropping season are often highly uncertain 

- High risk environment makes many investment decisions such as fertiliser application difficult, and 

many agronomic decisions encompass trade-offs between the options of low risk and return versus those 

with higher returns but commensurately higher risks 

 

- APSIM had to be credible and flexible 

- Sessions evolved into participants asking to see the consequence of alternative management options 

based on APSIM 

- APSIM systems simulator allowed farmers to explore their system in a manner equivalent to learning 

from experience 

- ‘What if’ questions were contextualised using local climate and paddock specific soil data and the 

farmers actual or proposed management rules 

- Benchmarking performance of past crop with the simulated results 

- Scenario exploration 
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       External influences 

- Tactical planning 

- Yield forecasting  

 

- Climate 

- Market demand 

User population characteristics: 

       Farm system 

 

- Region of Australia is characterised by a wide variety of crop choice – wheat, barley, sorghum, cotton, 

maize, mungbean, sunflower and chickpea 

Extension approach design: 

       Type of extension approach 

 

 

 

       Role of farm team 

 

 

 

 

 

 

 

 

 

 

       Role of rural advisors 

- FARMSCAPE programme; participatory research with the farming and rural advisor communities 

- 10 year period to explore whether farmers could value simulation as a decision support tool for 

managing their farm system, and could it be delivered cost-effectively 

- Evaluation key component 

 

- Through farmer group engagement, on-farm trials, soil characterisation, monitoring of crops, soils and 

climate and sessions to apply the APSIM systems simulator 

- Worked in the context of their own farming operations, key participants in the design, implementation 

and interpretation of the FARMSCAPE approach to decision support 

- Worked closely with project team 

- Collaborative experience in commercial paddocks on issues farmers identified as important 

- Farmer-negotiated trials 

- Selection of treatments and the design of the on-farm trials negotiated with farmers 

- Internet based interaction with professionals 

- Interactive ‘what-if’ analyses and discussions with researchers and advisors 

 

- Trained and accredited to use the FARMSCAPE approach 
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       Role of scientists 

 

 

 

 

 

 

 

 

 

 

 

       Role of project team 

 

 

 

 

 

 

 

- Worked with farmers 

- Experiments with advisors in commercial paddocks 

- Selection of treatments and design of on-farm trials 

- Provide soil data and simulations 

- Create an agronomists training course and received workbooks contain exercises 

- APSIM simulations used by agronomists and distributed to their clients 

 

- Collaborative experiments 

- Monitoring climate, soil water and nitrogen 

- Using simulation models to go beyond the experiments in exploring the issues and options of interest to 

managements 

- Researchers served as observers/participants in the on-farm collaborative research project, assisting in 

evaluation of the role for simulation 

- Serviced requests for soil data and simulations 

- Collaborated on case studies to test the feasibility of an agribusiness firm 

- One researcher joined a commercial company on a placement 

 

- Focused on the training, support and accreditation of commercial agronomists in the application of the 

FARMSCAPE approach and tools 

- Bring together their relevant and diverse expertise in the computer simulation of farming systems 

- Development of APSIM 

- Aim to develop networks of farmer groups, facilitated by consultants, advisors or extension officers to 

engage in on-farm monitoring of soil water and nitrogen 

- Trained the facilitators in the use of the simulator 

- Found cost-effective ways for farmers not in active groups to benefit from the farmer groups 
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- Evaluated the impact on participants of the co-learning and communication activity 

- Served requests for soil data and simulations 

- Established working relationships with farmers 

- Ran on-farm trials 

- Transferred the FARMSCAPE tools and capabilities to private consultants 

- Established a FARMSCAPE training and accreditation program 

Structure of the network: 

       Connections with other 

       extension networks 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

 

 

 

 

       Sources of knowledge 

 

 

- Active participation of farmers and their advisors to help develop, implement and interpret the 

FARMSCAPE approach to decision support 

- Farmer-negotiated trials in existing farmers networks 

- Support by CSIRO, industry and government funding bodies 

 

- Direct engagement of farmers initially enabled only a limited number of beneficiaries, but started to 

generate a commercial market amongst the significant sector of the farming community 

- Training days conducted for advisor participants and their farmer clients 

- APSIM simulations used by 13 agronomist companies to over 100 farmer clients 

- FARMSCAPE communication activities included; production of a video (FARMSCAPE approach and the 

FARMSCAPE story), regular newsletter to over 300 stakeholders, representation at most field days and 

industry information events, print articles and rural press 

- Website 

- Training and accreditation project, 6 training modules 

- Internet-based interactions between farmers and professionals 

 

- On-farm trials, soil characterisations, monitoring of crops, soils and climates 

- Sessions to apply the APSIM systems simulator 
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       Trust 

 

- Collaborative experiments 

- Monitoring the state of the major production variables 

- Using simulation models 

- 15 on-farm experiments on dry land sorghum, cotton and wheat crops 

- Soil sampling 

- Baseline of farmer practices 

- Entry/exit interviews 

- Questionnaires at most interactive sessions 

- Regular external interviews of key stakeholders 

- Select stakeholder interests corresponding with particular events 

- Mail surveys to farmers 

- FARMSCAPE forum 

 

- Opportunity for a greater direct link with researchers 

- Private sector key provider of the development and extension activities for farmers 

- Initial scepticism by farmers and advisors, changed when participants had simulation sessions 

- ‘What if’ questions, specific to the farmers’ systems, were addressed 

- Subjective comparisons with their past experiences, has left many with confidence that the model could 

represent aspects of their farming system 

- Active demonstration, testing and explanation of APSIM by the FARMSCAPE team over 10 years 

provided credibility 
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4.9.2.2 Agricultural Decision Support Systems for precision dairying in Australia 

Australian dairy farmers are constantly trying to increase efficiency in response to declining terms of trade while facing challenges associated 

with labour management, increasing herd sizes and designing improved feed strategies. As farmers seek to automate farm tasks and manage 

their large and complex business, the use of information communication technologies and herd/pasture management decision support 

systems (DSS) is increasing. The on-farm use of commercial decision support systems presents learning and adaptation challenges for farmers 

and their social learning networks. A study of six Australian dairy farms installing new precision dairy farming technology aimed to understand 

the issues that occurred at the interface where precision farming data and decision making meet. Participants were interviewed five times 

from pre-installation until two years after use (Eastwood et al., 2012). 

Table 40: Key factors identified in the co-construction of agricultural decision support systems of precision dairy in Australia (Eastwood et al, 2012) 

Factors  Description of factors for case study 

Context factors: 

       Awareness of the issue 

 

       Observability of the 

       technology/practice 

 

       External influences 

 

- Little attention has been paid to factors involved with adaptation and learning of farmers and DSSs 

 

- Farmers would benefit from initially investing in a simple system and then adding further technologies. 

 

 

- Low computer literacy, age, education, perceptions of benefits associated with economic returns 

User population characteristics: 

       Farm system 

 

- Dairy farms 

Extension approach design: 

       Type of extension approach 

 

 

 

- Learning processes around DSSs on farms. The role of social learning involved with farmer application and 

adaptation of DSS. DSS are evolving and co-constructed by end-users and their networks. 

- Proposed an improved framework around the role scientists and advisors play in facilitating the exchange 
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       Role of farm team 

 

 

       Role of rural advisors 

 

 

 

 

 

       Role of scientists 

of knowledge 

 

- Use tacit and explicit knowledge when using DSS in their business 

- Provide practical experience and knowledge to advisors and scientists 

 

- Assisted farmers with the new technology 

- Played a supporting role to farmers 

- Provided linkages to researchers, industry good organisations and international research and development 

networks 

- Facilitated knowledge transfer across proprietary borders 

 

- Facilitated knowledge transfer across proprietary borders 

Structure of the network: 

       Connections with other 

       extension networks 

 

       Knowledge flows 

 

 

 

 

 

 

 

       Sources of knowledge 

 

- Technology retailers in the network of practice 

- Knowledgeable ex-farmer 

 

- Farmers learnt via interaction with a network of on and off-farm contacts 

- Farmer to farmer 

- Farmer to rural advisor 

- Rural advisor to farmer 

- Technology retailers to farmer 

- Face to face interactions 

- Online communities formed a ‘network of practice’ 

 

- Technology retailers absorb, circulate and expand the knowledge and experiences from their clients 
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       Trust 

- Farmers’ interaction with non-farmers, consultants and researchers 

- Knowledgeable ex-farmer 

 

- Farmers prefer learning from informal sources due to a familiarity with independent and context-based 

learning 

- Unfamiliarity and lack of confidence in working in training settings 

- Farmers prefer to learn from networks of known contracts 

 

4.9.3 Step-by-step description 

Table 41: Description of the steps and materials needed to implement a co-development with farmers, advisors and scientists’ extension project 

Project level Actions Materials 

Supporting 

Structures, Staff 

and Resources 

 Secure in-kind contributions 

 Secure funding 

 Train facilitators 

 Create a Steering Group (farmers, rural advisors, scientists) 

 Establish and demonstrate practices on companion farm trials 

 Create a network of farmers, rural advisors and scientists jointly 

development knowledge (incl. farmer-to-farm and advisor-to-advisor) 

Terms of Reference 

Contracts 

Project plans and milestone reports 

 

Stakeholder analysis 

Underpinning 

Activities 

 Have regular ongoing cycle of review-plan-do-observe meetings among 

farmers, rural advisors and scientists 

 Identify farmer and rural advisors needs 

 Identify opportunities and barriers to addressing the issues 

 Benchmark and ongoing evaluation of farmer practices 

Data collection methods 

Farmer survey, interviews and workshops 

Rural advisor survey, interviews and 

workshops 

Farmer and rural advisor needs analysis 
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 Create joint farmer-advisor-scientist research projects on companion 

farms 

 Measure companion farm trial production, management and financial 

performance 

Project reports 

 

Farm production, management and 

financial performance 

Planning documents 

Uptake Strategies  Create media releases 

 Give presentations at project and industry symposia by farmers 

 Organise companion farm field days and demonstrations (incl. rural 

advisors) 

 Organise farmer and rural advisor learning groups 

 Organise farmer and rural advisor training 

 Demonstrate early the credible, practical and relevant results to farmers 

 Have farm and rural advisor business trials on companion farms 

Farmer oriented presentations 

Rural advisor oriented presentations 

Media releases 

Newsletters 

Resources such as factsheets and 

handbooks 

 

Research reports 

 

4.9.4 Monitoring & evaluation log framework 

Table 42: Monitoring and evaluation log frame describing process and outcome measures for evaluating a co-development with farmers, advisors and scientists 
approach to extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm and rural advisor profitability 

 

Increase in farm production 

Changes in farmer and rural advisor practices 

Financial measures for farms and rural 

advisors 

Production measures for farms  

Farmer & rural advisor reported 

practices 

Beef + Lamb NZ Economic 

Service, Annual Reports 

Beef + Lamb NZ Economic 

Service,  

Farmer & rural advisor survey 
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2. Key Result Areas and  

level of achievement 

Farmer and rural advisor adoption of practices and 

knowledge of the financial, labour & production 

impacts on farm and in rural advisor businesses 

 

 

Farmers are using rural advisors 

 

Farmer and rural advisor needs are met 

 

Joint learning & co-development of knowledge by 

farmers, rural advisors and scientists 

 

Trust and engagement among farmers, rural advisors 

and scientists 

Farmer & rural advisor knowledge and 

implementation of practices & the 

financial, labour & production impacts 

on farm and in rural advisor 

businesses 

Rural advisors are an increasing source 

of knowledge for farmers 

Farmer and rural advisor needs 

analysis 

All project participants have an 

increased understanding of farm 

financial, labour & production impacts 

Increased trust and engagement 

among farmers, rural advisors and 

scientists  

Farmer & rural advisor survey & 

narratives 

 

 

 

Survey of farmer sources of 

knowledge 

Repeat of needs analysis 

 

Interviews, narratives and 

observation of farmers, rural 

advisors and scientists in project 

Social Network Analysis 

(benchmark and at project 

completion) 

3. Uptake strategies Farm and rural advisor business trials on companion 

farms 

Early demonstration of credible, practical & relevant 

results to farmers and rural advisors 

 

Farmer & rural advisor training 

 

Scientist and rural advisor exchanges 

Farmer and rural advisor learning groups 

Companion farm field days and demonstrations (incl. 

Trials established 

 

Results delivered and described by 

farmers and rural advisors as credible, 

practical & relevant 

Feedback on influence of training on 

future decisions and practices 

Number of exchanges 

Farmer & rural advisor feedback from 

extension events of their satisfaction 

Trial reports 

 

Farmer and rural advisor survey & 

narratives 

 

Training event feedback sheets 

 

Number of exchanges 

Event feedback sheets completed 

by participants 
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rural advisors) 

Presentations at project and industry symposia by 

farmers 

Media releases 

with event, trust in & relevance of 

information, and influence on future 

decisions 

 

4. Underpinning Activities Measurement of companion farm production, 

management and financial performance 

 

Joint farmer-advisor-scientist research projects on 

companion farms 

 

Benchmarking & ongoing evaluation of farmer and 

rural advisor practices 

Identification of opportunities and barriers to 

addressing the issue 

Identification of farmer and rural advisor needs 

 

Regular ongoing cycle of observe, plan, do & review 

meetings among farmers, rural advisors and scientists 

Data on companion farm production, 

management and financial 

performance 

Extent to which joint projects have 

been undertaken 

Farmer and rural advisor practice data 

documented 

Barriers to and opportunities for 

addressing the issue documented 

 

Farmer and rural advisor needs 

documented 

Planning & review documents 

 

Multiple methods of data 

collection by scientists, advisors & 

farmers 

Project reports 

 

Farmer & rural advisor survey 

 

Farmer and rural advisor survey, 

interviews and workshops 

 

Farmer and rural advisor needs 

analysis 

Planning & review documents 

5. Supporting Structures, 

Staff and Resources 

Network of farmers, rural advisors and scientists 

jointly developing knowledge (including farmer-to-

farmer and advisor-to-advisor) 

Establishment and demonstration of practices on 

companion farms 

Steering Group (farmers, rural advisors, scientists) 

 

Network includes interactions among 

all stakeholders relevant to addressing 

the issue 

Companion farm demonstrations 

planned & established 

Steering Group established including 

farmers, rural advisors and scientists 

Stakeholder Analysis, Social 

Network Analysis 

 

Companion farm demonstration 

reporting 

Steering Group Terms of 

Reference and meeting minutes 
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Trained facilitators 

Funding 

In-kind contributions 

 

6. Context and external 

influences on outcomes 

Extreme climatic events requiring change to farm 

management 

Large changes in commodity and input prices 

 

Changes in regulations 

Extent of changes in external climate, 

market and regulatory factors 

Climate data from NIWA 

 

Market data from Beef + Lamb NZ 

Economic Service 

Regulatory changes from Ministry 

for Primary Industries 
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4.10 Co-development with supply chain participants 

4.10.1 General description 

The co-development with supply chain participants approach achieves adoption of practices 

to address problems jointly identified by farmers, rural advisors, processors, consumers and 

scientists. The approach is problem-focused with participation of many in the supply chain 

who are needed to implement workable solutions, i.e. the solution requires practice change 

along the supply chain, not only on-farm. It is distinguished from the co-development with 

farmers, advisors and science approach by inclusion of participants along the whole supply 

chain that are integral to implementation of the solution and to ensure practices developed 

meet the different needs of supply chain participants, e.g. industry and Government. 

The approach is used to develop and implement practice change along supply chains to 

address complex issues that affect multiple participants along the supply chain; some of 

whom may not be aware of the issue. An example is practices and technologies for timing 

the harvesting and processing of kiwifruit to improve fruit colour (Parminter and Max, 

2004). The practices themselves are complex; as such they may not have immediately 

observable benefits and have limited compatibility with existing practices for some of the 

participants in the supply chain. For example, while the benefits of improved kiwifruit colour 

and flavour are clear to consumers, they are not to growers and require changes to current 

practices.  

The approach focuses on supply chain participants and scientists together developing, 

testing and demonstrating a collection of fit-for-purpose practices to address an issue. The 

practices will include a combination of practice changes by different participants along the 

supply chain. Examples of extension activities used include farm, processing, rural advisor 

and consumer trials, learning groups (including farmers, rural advisors, processors, 

consumers and scientists), farmer, processor and rural advisor training, farm and processor 

field days, one-on-one advice, and visits to other extension projects. The farm team, rural 

advisors, processors, scientists and others in the supply chain all have the role of setting 

priorities and goals, providing knowledge, and implementing and evaluating practices along 

the supply chain to ensure they are fit-for-purpose. Connections are made with other 

networks to implement complex solutions along the supply chain.  

An example of the approach is the Zespri learning model for adoption of harvesting 

practices to improve fruit colour (Parminter and Max, 2004). 
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4.10.2 Case studies 

4.10.2.1 A learning model for the kiwifruit industry in New Zealand 

To meet market demands and remain competitive, ZESPRI realised that it needed to consider how to enhance the faster development and 

adoption of technology at a wider sector level in more complex areas. In 2003 ZESPRI International merged the Technology Transfer team with 

their Innovation team to create a team that aimed to improve grower profitability through a greater contribution to supply chain 

developments and grower learning. This group wanted to move away from the ‘recipe-based’ approach of technology transfer to one that 

empowered stakeholders to make effective commercial decisions based upon their shared learning and knowledge. This new strategy places 

importance on the application of developments in learning theory and takes into account the needs of a range of stakeholders in the supply 

chain (Parminter and Max, 2004). 

 

Table 43: Key factors identified in a learning model for the Kiwifruit Industry in New Zealand (Parminter and Max, 2004) 

Factors  Description of factors for case study 

Context factors: 

       External influences 

 

- Climate 

- Market 

- Supply chains ability to improve the industry’s capability to deliver a desired product at a reasonable 

cost 

User population characteristics: 

       Farm system 

 

- Kiwifruit growers in New Zealand 

Extension approach design: 

       Type of extension approach 

 

 

- Empower industry participants to make effective commercial decisions based on their own learning 

- Industry worked with all stakeholders in the supply chain 
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       Role of project team 

 

 

- Leadership and forums to support scientific knowledge and industry experience 

- Auditing function to ensure that knowledge dissemination is correct and effective 

- Tools and systems that enable supply chain participants to input and interpret the data from their 

operations 

- Communication channels where data and information can flow 

- Technical support for developing the incentive framework required to motivate delivery of superior fruit 

- Effective evaluation process 

 

Structure of the network: 

       Connections with other 

        extension networks 

 

       Knowledge flows 

 

 

 

 

       Sources of knowledge 

 

        

       Trust 

 

 

- Research organisations, consultants, agribusiness companies, consumers, retailers, shippers, 

postharvest operators and growers. 

 

- Industry development events (seminars, forums, field days, workshops) 

- Industry development communiques (journal articles, bulletins, handling guidelines and manuals) 

- Website (industry data, innovation library, production summaries) 

- Technology development projects (focus orchards, discussion groups, industry is the lab projects) 

 

- Information from stakeholders to identify, evaluate and select opportunities for investment of 

resources 

 

- Information to growers needs to be in a format that growers understand 

- Field day programme, which has targeted grower-related issues, an environment where growers feel 

comfortable to discuss issues 
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4.10.2.2 Community-based participatory approach to hepatitis prevention among Korean Americans 

Many Korean Americans do not get screened nor vaccinated against the Hepatitis B virus (HBV) due to a number of barriers. To address these 

barriers a team of researchers and community partners worked together to develop, implement and evaluate a culturally appropriate HBV 

screening and vaccination programme for this group (Ma et al., 2012). The program was built on an established academic-community 

partnership network. Korean churches were used as the venue to promote and implement health programs as nearly 80% of Korean 

Americans attend church regularly. 

There were five phases to the programme, (i) formation of community advisory board/partnership and adoption of community based 

participatory research principles; (ii) community needs assessment; (iii) development of culturally appropriate HBV interventions; (iv) 

evaluation of the pilot HBV intervention in local communities, and (v) community voice from pilot intervention to a full-scale intervention 

research. 

While this case study is far removed from the New Zealand sheep and beef sector it provides insights for effective co-development. Firstly, the 

study highlights the benefits of identifying and working with non-traditional partners to reach a large population of users. In this case Korean 

American churches. Secondly, the case study used a structured approach that clearly identified the stepped strategies to be used, and the roles 

and responsibilities of all of the programme partners in implemented these strategies.  

 

Table 44: Key factors identified in a community-based participatory approach to a hepatitis intervention in America (Ma et al., 2012) 

Factors  Description of factors for case study 

Measures of extension success: 

 

- Increased screening and vaccination rates in the intervention group compared to the control group 

Context factors: - Complex issue with many barriers 

- Target audience and no or limited health insurance; lack of regular physician; low income; lack of 

knowledge; associated stigma of the disease 
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User population characteristics: - Korean American community 

Extension approach design: 

       Type of extension approach 

 

 

 

 

 

 

 

       Role of academic researchers 

 

 

 

 

 

 

 

 

 

 

 

 

       Role of community partners 

 

 

- Community based participatory research 

- Co-learning, mutual benefits, and long-term commitment key to the project 

- 5 phases (i) formulation of community advisory board/partnership and adoption of community-based 

participatory research approach; ii) community needs assessment, iii) development of a culturally 

appropriate intervention, iv) evaluation of the pilot hepatitis B intervention in local communities and v) 

community voice from pilot intervention to a full-scale intervention research 

- Academic institutions, healthcare providers, community groups and churches working together 

 

- Provide research expertise 

- Work with church leaders to collect information 

- Determine what information is relevant 

- Provide examples of best practice for data collection and conduct data collection 

- Literature review 

- Summarise key findings 

- Design core elements of the intervention program 

- Conduct pilot intervention 

- Assist patient navigation 

- Write research proposal and seek funding 

- Oversight of the full-scale intervention 

- Assist patient navigation 

 

- Liaison between research team and the Asian community 

- Reflect the community’s perspective  
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       Joint decisions 

 

- Provide suggestions on questions and wording for data collection 

- Provide suggestions on how to select church leaders and community health workers 

- Share information to help researchers understand the community 

- Help format key findings from literature review 

- Provide feedback on what is missing in the program 

- Provide views on cultural issues and program settings 

- Recruit participants 

- Provide support during data collection 

- Discuss the strategy for the control group 

- Provide honest feedback about the program 

- Assist in publicising the program 

 

- Develop memorandum of understanding 

- Decide orientation session and research methods 

- Provide cross-training 

- Meet regularly 

- Decide on questions for data collection 

- Select locations for data collection 

- Analyse data and interpret the results 

- Convene community forums 

- Intervention planning meetings 

- Develop education curriculum 

- Discuss the intervention for the control group 

- Fine tuning of the content of data collection and the education delivery format 

Structure of the network:  



Informing Extension Pilot Project Design: Final Report 
October 1, 2014 

 

Page 145 of 173 

       Connections with other 

        extension networks 

 

 

 

       Knowledge flows 

 

 

 

 

 

 

       Sources of knowledge 

 

 

 

 

 

       Trust 

 

- Built on established academic-community partnership networks 

- Universities 

- Asian Community Health Coalition – consisting of 240 partner organisations 

- Churches 

 

- Formal and ad hoc meetings with collaborators 

- Church leaders to their church members 

- Social activities for collaborators 

- Fact sheets 

- Health educators and church leaders co-delivered the educational sessions 

- Results of data collection discussed with participating church leaders and clinical partners 

 

- Feedback from churches 

- Training for community leaders 

- Community needs assessment 

- Evaluation of the pilot intervention 

- Survey and interviews of participants 

 

- Trust is essential for engaging with communities 

- Trust built on mutual respect and benefits, it cannot be taken for granted and must be continually 

fostered and nurtured/ 

- Trust takes time to build 

- Met frequently to provide opportunities for all partners to express their ideas, helped increase trust 

- Participants were seen as co-partners and had shared recognition 

- Health educators attended services at participating churches 
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4.10.3 Step-by-step description 

Table 45: Description of the steps and materials needed to implement a co-development with farmers, advisors and scientists’ extension project 

Project level Actions Materials 

Supporting 

Structures, Staff 

and Resources 

 Secure in-kind contributions 

 Secure funding 

 Train facilitators 

 Create a Steering Group (farmers, processors, consumers, rural advisors, 

funders, scientists) 

 Establish and demonstrate practices on companion farm trials 

 Create a network of supply chain participants jointly developing 

knowledge (incl. farmer-to-farmer) 

Terms of Reference 

Contracts 

Project plans and milestone reports 

Stakeholder analysis 

Underpinning 

Activities 

 Have regular ongoing cycle of observe-plan-do-review meetings among 

supply chain participants 

 Identify opportunities and barriers to addressing the issue along the 

supply chain 

 Benchmark and ongoing evaluation of supply chain participants 

practices 

 Create joint farmer-processor-advisor-scientist research projects 

 Measure farm and processor production, management and financial 

performance 

Data collection methods: 

Supply chain participant survey, interviews 

and workshops 

 

Project reports 

 

Planning documents 

Uptake Strategies  Media releases 

 Presentations at project and industry symposia by farmers 

Farmer oriented presentations 

Supply chain participant oriented 
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 Farm and processor field days and demonstrations 

 Supply chain participant learning groups 

 Farmer and rural advisor training 

 Early demonstration of credible, practical and relevant results 

 Farm and processor trials on specific issues 

presentations 

Media releases 

Newsletters 

Resources such as factsheets and 

handbooks 

Research reports 

 

4.10.4 Monitoring & evaluation log framework 

Table 46: Monitoring and evaluation log frame describing process and outcome measures for evaluating a co-development with supply chain participants approach to 
extension 

M&E Levels Project Logic Performance Measures M&E Methods 

1. Longer-term Outcomes Increase in farm and supply chain profitability 

 

Increase in farm and supply chain production 

 

Changes in supply chain participant practices 

Financial measures for farms and 

supply chain participants 

Production measures for farms and 

supply chain participants 

Supply chain participant reported 

practices 

Beef + Lamb NZ Economic 

Service, Company Annual Reports 

Beef + Lamb NZ Economic 

Service, Ministry for Primary 

Industries 

Supply chain participant survey 

2. Key Result Areas and  

level of achievement 

Supply chain participant adoption of practices and 

knowledge of the financial, labour & production 

impacts along the supply chain 

 

Supply chain participant awareness of the issue being 

addressed 

Joint learning & co-development of knowledge by all 

Supply chain participant knowledge 

and implementation of practices & the 

financial, labour & production impacts 

along the supply chain 

Supply chain participant needs 

analysis 

All project participants have an 

Supply chain participant survey & 

narratives 

 

 

Repeat needs analysis 

 

Interviews, narratives and 
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supply chain participants, including scientists 

 

 

Trust and engagement among supply chain 

participants 

increased understanding of supply 

chain financial, labour & production 

impacts 

Increased trust and engagement 

among supply chain participants  

observation of supply chain 

participants in project 

 

Social Network Analysis 

(benchmark and at project 

completion) 

3. Uptake strategies Farm and processor trials on specific issues 

Early demonstration of credible, practical & relevant 

results 

 

Farmer & rural advisor training 

Supply chain participant learning groups 

Farm and processor field days and demonstrations 

Presentations at project and industry symposia by 

farmers 

Media releases 

Trials established 

Results delivered and described by 

supply chain participants as credible, 

practical & relevant 

Feedback on influence of training on 

future decisions and practices 

Supply chain participant feedback 

from extension events of their 

satisfaction with event, trust in & 

relevance of information, and 

influence on future decisions 

Trial reports 

Supply chain participant survey & 

narratives 

 

Event feedback sheets completed 

by participants 

Event feedback sheets completed 

by participants 

4. Underpinning Activities Measurement of farm and processor production, 

management and financial performance 

Joint farmer-processor-advisor-scientist research 

projects 

Benchmarking & ongoing evaluation of supply chain 

participant practices 

Identification of opportunities and barriers to 

addressing the issue along the supply chain  

Data on farm and processor 

production and financial performance 

Extent to which joint projects have 

been undertaken 

Supply chain participant practice data 

documented 

Barriers to and opportunities for 

addressing the issue along the supply 

Multiple methods of data 

collection 

Project reports 

 

Supply chain participant survey 

 

Supply chain participant survey, 

interviews and workshops 
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Regular ongoing cycle of observe, plan, do & review 

meetings among supply chain participants 

chain documented 

Planning & review documents 

 

Planning & review documents 

5. Supporting Structures, 

Staff and Resources 

Network of supply chain participants jointly 

developing knowledge (including farmer-to-farmer) 

 

Steering Group (farmers, processors, consumers, rural 

advisors, funders, scientists) 

 

Trained facilitators 

Funding 

In-kind contributions 

Network includes interactions among 

all stakeholders relevant to addressing 

the issue 

Steering Group established including 

representatives of all supply chain 

participants 

 

Stakeholder Analysis, Social 

Network Analysis 

 

Steering Group Terms of 

Reference and meeting minutes 

6. Context and external 

influences on outcomes 

Extreme climatic events requiring change to farm 

management 

Large changes in commodity and input prices 

Changes in market structure along the supply chain 

Changes in regulations 

Extent of changes in external climate, 

market and regulatory factors 

Climate data from NIWA 

 

Market data from Beef + Lamb NZ 

Economic Service 

Regulatory changes from Ministry 

for Primary Industries 
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5. Limitations 

Most studies of extension projects provided limited information on the context in which the 

extension projects were applied; only 16% of coding referred to contextual factors. Fewer 

still provided information describing the characteristics of users of the technology. This 

hindered the ability to draw insights from studies on the role of contextual factors in 

influencing extension project success. 

Not all studies provided quantitative data on adoption, and fewer still on production and 

profitability impacts of adoption. Many though, did provide qualitative evidence of success 

related to participants stating that they planned to make changes as a result of participating 

in the extension project.  

Finally, the vast majority of the 50 studies reviewed focused on practices related to 

management of farm production. There were no studies identified that covered approaches 

to influencing adoption of farm business management practices. The closest was a study by 

Eastwood et al. (2012) on adoption of farm measurement technologies and software for 

data management in precision dairying, and a study on business systems for managing 

juvenile justice organisations (Taxman et al. 2014). Both studies emphasised the importance 

of (i) users providing input to, ongoing testing of, and feedback on business systems, (ii) 

ongoing coaching and peer-to-peer support on farm, especially in the early stages of 

adoption of business systems, and (iii) adaptable business systems that can be modified by 

users to fit their particular circumstances and needs (Eastwood et al. 2012; Taxman et al. 

2014). 
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Appendix A: Framework for evaluating the extension literature  

Extension approaches can differ in their scope from the interaction between 

technology and farm team (e.g. technology transfer) to the farm team and 

technology within a wider social, economic, farm system and institutional context 

(e.g. agricultural innovation systems).  

All of the factors in Table 47 are divided into six parts (Figure 9). The first two parts 

are the individuals and the issue (or technologies and practices) individuals are 

affected by. These individuals and the issue are situated in a wider context. These 

three parts are the context in which extension is applied (non-shaded boxes in Table 

47). Extension approaches are then designed (boxes shaded in grey in Table 47) to 

move individuals through the stages of change from pre-contemplation to adoption 

and maintenance. The cumulative effect of successive individuals adopting new 

practices or technologies is shown in the growth of the user population at the 

bottom of Figure 9. The shape of the adoption curve describes the rate of adoption 

of a technology (factors marked with a * in Table 47 influence rate) and the scope 

(or scale) of adoption (factors marked with a Ɨ in Table 47 influence scope). The first 

influences the time to peak adoption, while the second influences the peak 

adoption level (Kuehne et al., 2011, 2012). Extension seeks to increase the rate and 

scope of adoption. 

 

Figure 9: Linkages among the main elements of the framework for evaluating the extension 
literature 
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The framework does not consider the detailed aspects of design at the extension 

project-level. For example, the framework does not consider the different ways of 

exchanging knowledge in extension projects (face-to-face, internet, written, peer-

to-peer influencing, learning-by-doing). These detailed aspects of design at the 

extension project-level are identified in the UMR farmer focus groups and 

segmentation survey work. 
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Table 47: Factors that influence the success of extension approaches 

Factors 
(influences adoption rate* or 

adoption scopeƗ) 

Definition (incl. references) Example Descriptors (for 
coding the literature review) 

Measures of extension success: 
- Adoption rate* 
 
 
- Adoption scopeƗ 
 
 
- Measured results of uptake 

 
Rate at which new users adopt the technology or practice (Kaine 
et al., 2007; Kuehne et al., 2011, 2012) 
 
Share of the total potential user population that has adopted the 
technology (Kaine et al., 2007) 
 
Measures of changes in production and/or profitability as a result 
of users taking up technology 

 
- % per annum adoption 
 
 
- % of user population 
 
 
- change in production 
- change in profitability 

Stages of practice change: 
- Pre-contemplation (not ready to 
change) 
 
- Awareness (Knowledge) 
 
 
 
 
- Contemplation (thinking of 
change) 
 

 
The decision-maker is not currently considering change; unaware 
or ignoring need for change (Prochaska and DiClemente, 1986) 
 
This is the first stage in the five stages of the adoption process 
(Rogers, 2003) when the decision-maker is first exposed to the 
need for change but lacks information about the change and is 
not yet inspired to find out more 
 
Aware of need for change, and is exploring costs, benefits and 
barriers to change (Prochaska and DiClemente, 1986). Similar to 
Interest (Persuasion) stage in adoption process (Rogers, 2003) 
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- Preparation (ready to change) 
 
 
 
 
 
- Action (making change) 
 
 
 
 
 
 
 
- Adoption (Confirmation) 
 
 
- Maintenance (staying on track) 
 
 
 
- Relapse (revert to past 

practice) 
 
 

when decision-maker actively seeks information 
 
Decision-maker views benefits as outweighing costs and begins 
planning and taking steps to change (Prochaska and DiClemente, 
1986). Similar to Evaluation (Decision) stage in adoption process 
(Rogers, 2003) when decision-maker evaluates costs/benefits and 
decides to change (or not) 
 
The active work of implementing change (including changing farm 
system and practices) has been taken, though action may not be 
completed if the decision-maker is insufficiently prepared for 
change (Prochaska and DiClemente, 1986). Similar to Trial 
(Implementation) stage in adoption process (Rogers, 2003) when 
decision-maker evaluates change in practice and may search for 
further information. 
 
The decision-maker (and farm team) finalises their decision to 
continue with new practice (technology) (Rogers, 2003) 
 
Ongoing, active work to embed and maintain change in farm 
system and avoid reverting to former practices (Prochaska and 
DiClemente, 1986) 
 
The decision-maker reverts to all or some of past practices 
(Prochaska and DiClemente, 1986) 
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Characteristics of the 
issue/opportunity: 
- Awareness of the issue*,Ɨ 
 
- Urgency of the issue* 
 
 
 
- Complexity* 
 
 
- Observability of issue Ɨ 
 
 
- Contestability of solutions Ɨ 
 
 
- Components of the farm context 
impacted by the issue*,Ɨ 

 
 
Extent that farm team are aware of the issue 
 
Extent that there is a sense of urgency (by participants) in 
needing to address the issue, including relative priority placed on 
issue 
 
The complexity of the problem or issue from participants 
perspective 
 
Extent that the effects of the problem/issue is visible to farm 
team  
 
Extent that potential solutions will create winners and losers, in 
which case some may oppose change 
 
Farm context includes biophysical resources, strategic goals, 
technological & practice mix, and labour & lifestyle constraints. 
The last two components tend to receive more attention from 
the farm team (Kaine et al., 2007) 

 
 
 
 
 
 
 
 
- Technical 
- Systemic 
 
 
 
 
- Contested 
- Non-contested 
 
- Biophysical 
- Strategic 
- Practice 
- Labour 

Characteristics of technologies & 
practices that form solution 
(Kuehne et al., 2011) 
- Change to existing practiceƗ 
 
 

 
 
 
Extent that practice requires changing an existing practice or 
introducing a new practice (Pannell et al., 2006) 
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- Relative advantageƗ 
o Profit benefit 
o Productivity benefit 
o Time benefit 
o Effort benefit 
o Reduced risk 

 
- CompatibilityƗ 
 
 
 
- Complexity* 
 
 
- Trialability* 
 
 
- Observability* 
 
 
 
- Reversibility Ɨ 
 
 
- Relative upfront cost *,Ɨ 
 
 

Relative advantage compared with existing practices for 
addressing issue e.g. do effective solutions to the issue already 
exist? (Pannell et al., 2006) 
 
 
 
 
Extent that practice is compatible with the user’s existing 
technologies, practices and resources (Pannell et al., 2006) 
 
 
The complexity of the practice and the implementation of the 
practice (Pannell et al., 2006) 
 
Extent that the practice can be tested out on a small scale 
(Pannell et al., 2006) 
 
Extent that the benefits (profit, productivity, time, effort, reduced 
risk) of the practice are readily observable by users and investors 
(Pannell et al., 2006) 
 
Extent that if the practice does not work it is easy to return to 
previous practices (Pannell et al., 2006) 
 
The level of initial investment needed to implement the practice 
(Pannell et al., 2006) 
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- Time to benefits Ɨ 
 
 
 
- Risk involved*,Ɨ 

Period of time from initial implementation to when desired 
benefits (profit, productivity, time, effort, reduced risk) could be 
expected to be realised (Pannell et al., 2006) 
 
Risk to end users reputation, farm business, lifestyle, family, farm 
staff, long and short term goals  

Psychological drivers of decision 
making: 
- Attitude toward practice 

o Perceived outcomes Ɨ 
o Perception of outcomes Ɨ 

 
 
- Expectations of others 

o Perception of what other’s 
think of practice Ɨ 

o Motivation to comply with 
other’s expectations 
(personal norms)Ɨ 

 
- Perceived ability 

o Perception of presence of 
hindering factors*, Ɨ 

 
 
- Actual ability to implement 
practice 

 
 
Attitude towards the practice or technology, which is influenced 
by individual’s perceptions of outcomes from the practice and 
whether they view these outcomes positively or negatively 
(Ajzen, 1991) 
 
Expectations of others of how an individual should behave 
(subjective norm), which is influenced by an individual’s 
perceptions of how others think they should behave and their 
motivation to comply with other’s expectations (Ajzen, 1991) or 
“feelings of strong moral obligation … to engage in pro-social 
behaviour” (Jackson, 2005, 54-55) 
 
Perceived ability to implement a given practice (perceived 
behavioural control), which is influenced by perceptions of the 
presence of factors that facilitate or hamper implementing the 
practice (Ajzen, 1991) 
 
Actual ability of individual to implement practice (recognising that 
the decision and the implementation may reside with different 

 
 
NB: perception of outcomes is 
influenced by user population 
characteristics below, e.g. profit 
orientation 
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o Skills & knowledge* 
o Financial constraints Ɨ 

 
 
 
 
 
 
- Habit* 
 
 
 
 
- Self-identityƗ 
 
 
 
- Other changes needed to 
implement practice, e.g. labour* 
 

actors) (Ajzen, 1991), which is influenced by actual skills 
(influenced by individual’s knowledge, experience and education) 
(Pannell et al., 2006), availability of financial resources (Pannell et 
al., 2006) and other factors available to the individual to 
implement the practice 
 
 
 
Stern (2000) describes habit as an individual’s ‘standard operating 
procedure’. Most frequent behaviours undertaken at ‘low levels 
of consciousness’ have a large habitual component and are 
therefore slower to change. 
 
Measuring identify may be a critical issue where individuals feel a 
threat to significant elements in their life. It may be less 
important if these are not challenged (Burton 2004).  

User population characteristics: 
- Management horizonƗ 
 
 
- Profit orientationƗ 
 
 

 
Period into the future that forward (strategic) planning is made, 
including family succession (Kuehne et al., 2012) 
 
Extent that maximising profit is a strong motivator for decision 
making (Pannell et al., 2006) 
 

 
- Short-term (< 2 yrs) 
- Medium-term (2-5 yrs) 
- Long-term (> 5 yrs) 
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- Environmental orientationƗ 
 
 
- Risk orientationƗ 
 
 
- Self-conceptƗ 
 

Extent that protecting the natural environment is a strong 
motivator for decision making (Pannell et al., 2006) 
 
Tendency to take or avoid risks in decision making (Pannell et al., 
2006) 
 
Farmer’s own notion of what is good farming practice. People can 
have multiple identities, each with different notions of what 
comprises good farming practice. Farmers may maintain all 
identifies simultaneously and choose the most suitable identity 
depending on the situation (Burton & Wilson, 2006) 

 
 
 
- Risk averse 
- Risk takers 
 
- Productivist 
- Post-productivist, e.g. organic 
farming 
- Multifunctional 

Farm structure: 
- Ownership structure Ɨ 
- On-farm income Ɨ 
- Off-farm income Ɨ 
- Debt levelsƗ 
- Farm size Ɨ 
- Farm tenure Ɨ 
- Succession plans Ɨ 
- Farming system Ɨ 

Factors on farm that influence the ability to implement and 
benefit from practice change (Pannell et al., 2006) 

 

Influences external to the farm 
- Regulatory environment*,Ɨ 
- Market structure (including 
value chain)Ɨ 
- InfrastructureƗ 
- Land capability (biophysical) Ɨ 
- Climate*,Ɨ 

Factors external to the farm team and farm system that influence 
the ability to implement and benefit from practice change (Hall et 
al., 2006) 
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Type of extension approach Overall approach used to achieve change at the farm-level (Hall, 
2005; Klerkx et al., 2012) 

- Linear technology push 
- Technology developed with 
understanding of farm system 
constraints 
- Participatory 
technology/practice 
development 
- Joint learning for evolutionary 
development of solutions 

Drivers of practice change that 
are addressed by the extension 
approach 

The contextual factors (the above rows of this Table 47) that 
influence farmer decisions to adopt new practices that the 
extension approach seeks to change 

- User population 
characteristics 
- Psychological drivers 

- Awareness 
- Attitude 
- Motivation 
- Ability 

- Technology characteristics 
- Farm structure 
- Influences external to farm 

Role of the farm team in 
extension project* 

The role of the farm team in defining the challenge and 
developing, testing and applying solutions (Hall et al., 2006) 

- Adopter  
- Partners/entrepreneurs 

Role of rural advisors and 
scientists 

The role of scientists and advisors in defining the challenge and 
developing, testing and applying solutions (Hall et al., 2006) 

- Knowledge providers 
- Partners 

Power relationships within the 
extension project 

How concentrated among the participants in the extension 
project is the ability to influence others in the project (Hall, 2005) 

- Unequal / hierarchical  
- Equal / flat 

Capabilities needed to implement 
the extension project* 

The capabilities that different participants need to implement the 
extension project (Hall et al., 2006) 

- Adult learning 
- Social learning 
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- Advisory 
- Facilitation 
- Negotiation 
- Translation 
- Knowledge brokering 

Priority setting and goals How the priorities for the extension project are set (Hall, 2005) - Prescriptive and top-down 
- Consultative  

Accountability for outcomes 
(including unintended 
consequences) 

Extent that the participants in the extension project are 
accountable to wider society for the outcomes (Hall, 2005) 

- Low accountability 
- High accountability 

Structure of the extension project 
- Intensity of extension effort* 
 
 
- Intensity of extension effort over 
time* 
 
 
- Knowledge flows* 

 
 

- Disciplines involved 
 
 
 

- SizeƗ 

 

 
 
Proportion of the potential users that directly interact with the 
extension project (Kaine et al., 2007) 
 
Proportion of new potential users that directly interact with the 
extension project per year and period of extension effort (Kaine 
et al., 2007) 
 
Direction and extent of knowledge exchange among participants 
(Hall, 2005; Klerkx et al., 2012) 
 
Number of disciplines (science and non-science) participating and 
extent to which knowledge is jointly developed (Klerkx et al., 
2012) 
 
Number of participants in the extension project 

 
 
% of potential users 
 
 
% of new potential users per 
year over 5 years 
 
 
- Top-down  
- Multi-directional 
 
- Single  
- Multi-disciplinary 
- Inter-disciplinary 
- Trans-disciplinary  
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- Geographic spreadƗ 
 
 
 
 
- Participants in project*,Ɨ 
 
 
 
 
- Trust among participants*,Ɨ 
 
 
- Sources of knowledge*,Ɨ 

 
 
 
 
 

- Trust in the sources of 
knowledge*,Ɨ 

 
- Connections with other 
extension networksƗ 

 
Extent to which extension approach is applied at regional level or 
national level. The latter provides a more context relevant 
approach, but with less intensity of extension effort nationally 
 
 
Range of stakeholders, disciplines and sectors involved in design 
and implementation (Hall et al., 2006).  
 
 
Trust amongst participants in the project 
 
 
Types of knowledge used and exchanged (Hall, 2005; Hall et al., 
2006).  
 
 
 
 
Extent to which receivers of knowledge trust the sources of this 
knowledge 
 
Extent that the extension project links to other extension projects 

 
- Regionalised 
- National 

 
 
 

- Farmers, advisors, extension 
agents, government, 
researchers, community 

 
 
 

- Codified and not tacit, e.g. 
manuals, fact sheets 
- Codified and tacit, e.g. 
experiential, local and 
indigenous knowledge 
 

Relation with the policy and 
institutional6 environment 

The extent that the technology or practice being implemented is 
considered to operate within a wider institutional environment 

- Technology/practice is 
independent of institutions 

                                                      
6
 Institutions are the context specific informal and formal rules, norms and routines that define and shape accepted and common practice relevant to an extension project. 
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and that change in institutions is part of the practice change 
(Klerkx et al., 2012; Wieczorek and Hekkert, 2012) 
 
 
 

- Technology/practice is 
embedded within institutions 
- Institutional and practice 
change occur together 
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Appendix B: Description of contextual and design factors for the nine 

extension approaches 

[Please see supplementary Excel spreadsheet] 

 

Appendix C: Question list for identifying extension approach most 

likely to achieve desired change 

[Please see supplementary macro enabled Excel spreadsheet] 

Appendix C is a macro-enabled Excel spreadsheet for identifying the extension 

approach that is most likely to achieve the desired level of practice change 

(awareness to adoption) for the particular characteristics of the issue (or 

opportunity) and the technology (or practice), the perceived ability of the farm 

team, and the degree of influence of factors external to the farm team. To identify 

the extension approach answers to nine questions are needed (Table46). In practice, 

answering these questions requires information from stakeholders about the 

particular issue and practices to address the issue. Sheep and beef farmers and rural 

advisors will need to be asked about: 

13. Their awareness of the particular issue or opportunity 

14. Their perceptions of the complexity of the issue 

15. How observable the issue is on-farm 

16. The types of benefits they need from the practices to address the issue 

17. Their perceptions of the compatibility of the new practice with their existing 

practices, and 

18. Their perceived ability to implement the practice 

This type of information is beginning to be gathered as part of the UMR work for 

the Red Meat Profit Partnership.  

Table 46: Questions regarding the context of an extension approach that are used to identify the 
approach most likely to achieve the desired stage of practice change 

Question Answers 

What stage of practice change do you want to 
achieve in the extension project? 

Awareness 
Contemplation 
Preparation 
Adoption 
Maintenance 

Characteristics of the issue or opportunity  

How aware are the farm team of the issue or 
opportunity? 

High awareness 
Some awareness 
Low awareness 
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Do the farm team view the issue or opportunity as 
complex? 

Yes 
No 

Is the issue or opportunity one that is visible to the 
farm team? 

Yes 
No 

Characteristics of the practice  

How observable to the farm team are the desired 
benefits of the practice? 

Immediately observable 
Observable, but requires robust 
evidence 
Not immediately observable 

Can the practices or technology be tested on-farm at 
a small scale? 

Yes 
No 

How compatible is the new technology or practice 
with farmers’ existing practices? 

Compatible 
Somewhat compatible 
Limited compatibility 

Farmer drivers of decision making  

What level of ability does the farm team have to 
implement the practice or technology? 

Have the ability 
Have some ability 
Lack the ability 

To what extent is implementation of the practice 
influenced by factors external to the farm team? 

Not influenced 
Somewhat influenced 
Strongly influenced 

 

 


