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Executive summary

Knowledge for Purpose is a practical guide for those working to improve the adoption of publicly funded applied research. It addresses the question—how do you manage research in research and development organisations, or research funding organisations, to increase the likelihood of uptake?  

In this context the term knowledge adoption means the uptake of information, concepts, tools or practices (innovations) that have been generated predominantly through research.  

The guide contains three major sections:

· Understanding the process of knowledge adoption or uptake

· Managing research for adoption

· Building the organisational capacity and culture to achieve this.

Managing knowledge for adoption is a fundamentally different approach to that of transfer of technology, conventional communication or knowledge diffusion. Managing knowledge for adoption is iterative not linear and active rather than passive. It is contextualised—we adapt and modify information to suit, thereby also creating knowledge. It is driven by need rather than just curiosity, so is pull more than push.

The role research organisations or funders play in uptake and their level of accountability for uptake of the research will differ. It will depend on the organisation’s strategic objective, sources of funding, and the type of research that is funded. This document addresses applied research. There is no intent to diminish the fundamental importance of basic or curiosity-driven research. 

Many factors influence research uptake and how practices are changed. The role an R&D organisation plays in the process is circumscribed yet crucial. An R&D organisation is not responsible for undertaking or supporting every stage of practice change, but should establish adoption pathways and partnerships for those who will use the research outcomes and ensure these outputs are relevant, targeted, useful and accessible. 

Understanding knowledge adoption

Information and knowledge are fundamental factors in practice change, however, they sit within a much larger and more complex system of psychological, social, biophysical, political and economic factors. All of these influence behaviour and practice change. Adoption of knowledge is part of a larger change and development process. It doesn’t start when we have research outcomes to deliver nor end when the research funding is finished. Understanding adoption as a process helps us to realistically influence it, and to know how to apply methods to help achieve it. 

To properly understand adoption, knowledge needs to be seen as information in context, not as an unchanging entity. Knowing is an act of participation and managing knowledge for adoption therefore becomes managing relationships and assisting learning. 

Managing knowledge for adoption ideally starts before the research does, with building partnerships, identifying needs, scoping, and jointly developing research questions (unlike communication, the planning of which tends to begin after the research question and methodology are determined). The approach of managing knowledge for adoption addresses how we create and share knowledge, conventional communications only address how we transfer it.

Managing knowledge for adoption

Investment in applied research should be driven by the following questions:

· What issue or need are we trying to address?

· Is this issue constrained by a lack of knowledge?

· What impact or outcome are we seeking?

· How can we achieve this?

· Who do we need to work with to help make this happen?

Various processes are required to create the best likelihood of uptake. These range from engagement at one end to information provision at the other. Communication sits in the middle of this continuum. Engagement includes practices such as participatory research methodologies; communication includes practices such as tailored workshops for a targeted stakeholder group; and information provision includes mechanisms such as media releases or a website. All of the practices in this spectrum are important. If, however, we focus solely on information provision, or even good communication, we are not as likely to influence uptake. 

Participation by end-users in the management of the R&D and/or the research itself helps ensure research is relevant. It can create greater ownership and understanding of research outcomes thereby diminishing the need for an adoption pathway. Participation also engages other sources and forms of knowledge, such as Indigenous knowledge or local knowledge.

Barriers to adoption may not come solely from characteristics of the stakeholders, such as education level. Characteristics of the innovation itself play an equally important role. Characteristics of a research outcome that affect its uptake include its relevance to end-users, its adaptability, the risks involved in adopting it and the scale it can be applied at. Together such characteristics can be called the ‘adoptability’ of the innovation. At the organisational and project level a number of steps can be applied to improve adoptability. These include stakeholders participating in scoping the research program or end-users contributing to and testing the tools produced. Research programs that develop knowledge and adoption plans can help identify such steps.

Knowledge and adoption planning begins by asking questions—adoption of what, why, by whom and how? These questions can be used at a project and program level, and across a complex and heterogeneous research portfolio. Asking these questions at the planning stage assists with priority setting and resource allocation. This also simplifies reporting on adoption activities and outcomes, and establishes a consistent approach across an organisation. 

A knowledge and adoption plan can identify the issue the research is addressing, the project stakeholders, how stakeholders will be engaged, and possible barriers to adoption and ways to address them. The plan can be adapted over the life of the project, particularly if monitoring and evaluation is effective and as more is known about likely outputs. 

Legacy

Outputs of publicly funded applied research should be publicly available, and available past the life of the research itself. Adoption may occur many years after the research is finished. Managing research to establish a legacy, and then managing the legacy itself, is fundamental if we are to improve the uptake or impact of research. 

The legacy of research can be made up of very different elements. These may include:

· Research data including spatial data

· Innovations and concepts contained in published research papers

· Communication, training and education products such as publications, websites, curricula, and decision support systems 

· Technical infrastructure, for example, water gauging stations which may need to be passed on, such as to a state agency

· Social capital such as groups, networks or skills that have developed outside the research community.

Synthesis

The way in which we manage the actual research may bear little resemblance to the needs of the next or end-user. Producing information on a project-by-project basis can be confusing, irrelevant, or even contradictory. Synthesis can provide a new level of insight for researchers and stakeholders. Here synthesis is used to mean more than an aggregation of material from various sources. It includes a step of further analysis that adds another level of meaning to the collected research outputs. The multiple sources may include projects, programs, organisations, disciplines or even different forms of knowledge. Drawing together traditional or local knowledge with scientific knowledge can build an even more relevant and useful outcome. Ideally this is done with researchers and stakeholders together.

Knowledge should be synthesised with a particular purpose or target in mind. It should be made into forms suitable for uptake by policy makers, land managers and/or practitioners, and tailored to the relevant scale of application. 

The type of process or product is determined by what is most appropriate for the target stakeholder or next-user. For example, it may be a workshop tailored for a group in a specific location drawing upon a wide range of research, or a booklet that addresses a policy question, or a decision support system. 

Building organisational capacity and culture

To achieve this a systematic whole-of-organisation approach is required. The elements include:

· providing enabling organisational systems, such as a content management system and contacts database

· establishing appropriate procedures, such as contractual obligations for knowledge and adoption planning

· developing useful and efficient tools and/or capacity building for staff and researchers such as knowledge and adoption training supported by a knowledge and adoption toolkit

· inspiring and leading organisational cultural change.

Without a culture that supports managing knowledge for adoption, building the first three elements would amount to little actual change. Individuals would not be supported to spend time on relevant activities and milestones would become simply a rubberstamping affair and so on. Responsibility for managing research for adoption needs to be shared by those involved in the research rather than just specific personnel. 

Creating cultural change requires support from the top of an organisation or funding body and sufficient resourcing and time. Identifying the necessary elements—organisational systems, procedures, capacity and culture—provides a framework for building organisational capacity for successfully managing knowledge for adoption. 

1. Introduction

Knowledge for Purpose is a practical guide for improving the adoption of publicly funded applied research. It addresses how research is managed in research and development or research funding organisations and how to increase the likelihood of uptake.  

The document draws on work undertaken in Land & Water Australia (LWA), findings from the Tropical Rivers and Coastal Knowledge research hub, and other workshops and literature. It presents and builds on concepts and organisational processes developed over that time. It will be useful for people working in R&D organisations or funding agencies trying to increase the uptake of research outcomes. This document does not cover all the various ways to manage knowledge for adoption.  

The growth in the number of knowledge broker or related positions in R&D organisations and programs shows a growing acknowledgement that communications activities, although vital, are not enough to achieve uptake. Managing for uptake needs to be embedded in the entire research life cycle and across the entire organisation. 

Using the term ‘managing knowledge for adoption’ rather than ‘managing adoption’ acknowledges that R&D organisations often don’t manage adoption directly and can’t guarantee uptake.  Managing knowledge for adoption also recognises how many factors influence uptake or practice change other than the provision of information, including political, economic and social factors. An R&D organisation can, however, improve the likelihood of its research being adopted by the way it manages research, relationships with stakeholders and the resulting outputs. Accordingly this document focuses on organisational practices to help research organisations or funders better manage knowledge for adoption outcomes. It does not provide detailed ‘how to’ information for those working directly with stakeholders. This information is available from many other sources and some relevant references are supplied.

Knowledge for Purpose is written in the context of applied research as opposed to basic research. It highlights the importance of investing in research and uptake to produce more than research outputs. Discovery or basic research is vital, and can provide the basis for applied research. They should not be competitors. Establishing links to applied research helps ensure that basic research eventually informs policy and practice and justifies public expenditure. 

2. Understanding knowledge for adoption

2.1 Defining adoption

In this context the term adoption means the uptake of information, concepts, tools or practices (innovations) that have been generated predominantly through research. 

In practice adoption is a process and part of a much bigger picture. It doesn’t start when we have research outcomes to deliver nor end when the research funding is finished. Adoption is a part of a larger change and development process. Understanding adoption as a process helps us to realistically influence it, and know how to use the sweep of methods that help achieve it.

Managing knowledge for adoption is different to transfer of technology, conventional communication or knowledge diffusion. 

We have moved away from the idea that the recipients of our research, whether farmers or policy makers, are empty vessels for which we only need to find the correctly-shaped nozzle to fill them with the knowledge generated by sound scientific method.  

The process of adoption is:

· iterative not linear

· active not passive

· contextualised (adapting and modifying information to suit, thereby also creating knowledge)

· needs based rather than curiosity-driven, or pull more than push.

Terms abound to describe knowledge adoption. For example the term knowledge transfer has been used to represent the approach of managing knowledge for adoption. However, as the word transfer implies a one-way transaction, it is less accurate. The term knowledge exchange better represents the process.

Knowledge here should be seen as information in context rather than an unchanging entity. Wenger explains that ˝knowing is an act of participation in complex ‘social learning’ systems˝ (Wenger 2003).

	With the understanding that knowing is an act of participation, managing knowledge for adoption becomes more than managing conduits and what travels through them; it becomes about managing relationships and assisting learning.


Managing knowledge for adoption ideally starts before the research does with building partnerships, identifying needs, scoping, and jointly developing research questions. This is opposed to communication which is often planned after the research question and methodology are determined. This level of partnership with stakeholders is rare for most research, and may not be appropriate for some, but it does highlight the distinction between managing for adoption as opposed to traditional communication—˝I’ve done the research, would you now produce a brochure/factsheet/book˝. 

This leads to another distinction between managing knowledge for adoption and conventionally defined communication. Adoption processes need to be embedded across the research organisation in research management processes, and responsibility needs to be shared. It will not work if it is allocated only to specific people. For example, a research manager needs to ask the relevance of the research to stakeholders at the program/project scoping stage; a research officer needs to take into account adoption when providing feedback on project milestones; and a research coordinator needs to build an allocation for legacy into the program budget. A dedicated team needs to support all of this work. Until adoption is fully embedded and a part of an organisation’s culture a dedicated team is essential for managing the change process, and for ensuring that it does not return to the default approach of brochures at the end of the research life and funding.

	The approach ‘managing knowledge for adoption’ addresses how we create and share knowledge; conventional communications address only how we transfer it.


What informs knowledge and adoption?

The concepts and practice of knowledge and adoption draw on a wide range of related literature from such diverse fields as marketing, knowledge management, agricultural extension and health. The diagram below captures a number, but not all, of these areas. Opinion varies on which are the most important.

Each of these areas provides theory and lessons that contribute to the foundations of adoption. There is more to learn and we should continue to draw on all of these areas as they progress.
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Figure 1 Disciplines and literature that inform knowledge adoption
2.2 The role of R&D organisations in adoption

One of the most contested areas of knowledge and adoption is who is, or should be, responsible for the ‘D’ in R&D, the ‘E’ for extension or the ‘A’ for adoption. What role should research organisations or funders play in this and how accountable should they be for the uptake (or not) of the research that they fund or undertake?

The extent of this responsibility will differ according to a number of factors. These include the organisation’s strategic objective and source of funding, and therefore the type of research that is funded. Using the definitions of the Australian and New Zealand Standard Research Classification 2008 there are four categories of research—pure basic research, strategic basic research, applied research and experimental development. These fall across a spectrum from pure to applied and from generating new knowledge to using existing knowledge to generate new products.  

Basic or curiosity-driven research across all fields of science is of fundamental importance. The national research agenda for natural resource management (NRM) and agriculture should not be set entirely by stakeholders as they may miss invisible, emerging, or revolutionary research issues. It is an interesting strategic question how research funds should be divided up between the different modes of research and how should this allocation differ between research bodies—universities, CSIRO, state agencies, and Rural Research and Development Corporations (RRDCs)? 

In contrast to other research organisations RRDCs are paid levies from their respective industries. This may put them in a position of being more responsive to stakeholders and place them at the more developmental and applied end of the research spectrum. A tension that exists here is that the Australian Government is also a stakeholder, contributing an appropriation alongside the levy payers. 

The following diagram comes from a study about ‘knowledge transfer’ commissioned by the Department of Education, Science and Training (as it was then known). Here John Howard, the consultant, distinguishes between basic and applied research and development, and broadly maps out the different responsibilities or emphases of various R&D organisations (host institutions). Looking at all types of roles helps us position our organisation within a larger system and to distinguish between various roles. Inefficiencies in the NRM knowledge system, including R&D are exacerbated by the lack of clarity of organisations’ roles and their contribution to the whole system, the blurring between these roles, and the lack of functional relationships between them.

There is an additional complexity not dealt with in this diagram. This is the distinction between public and private good research and outcomes. This can influence whether private host institutions such as industry and businesses are willing to invest in, or undertake, public good R&D. This affects investment in, and the uptake of, natural resource management and environment-related R&D, rather than production-related agricultural R&D.
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Figure 2 Research institutes and centres: between disciplinary and applicable research (Howard 2005)
Impediments and incentives in research

Characteristics of the culture and practice of research may impede uptake of research outcomes. 

Research careers, particularly in universities, are driven by peer-reviewed publications. There is little incentive for researchers to undertake work that diverts time and effort away from publishing, particularly if it has higher costs and risks, or is less cutting-edge. In general this predicates against the type of research methodologies and activities that encourage adoption and achieve greater impact.

In a cross-sectoral analysis of research about best practice evidence-based policy and practice, Walter et al (2005) articulated the barriers to creating partnerships between researchers, practitioners and policy makers. These included the time and energy required to establish working relationships, and issues of project control. The authors also discussed differences in culture, timescales and language. At a cross-sectoral workshop, ‘Knowledge into policy and practice’, held in Melbourne in October 2007, language was regularly raised by participants as a major barrier for knowledge exchange, both between researchers and other groups, and across sectors.

There is also a lack of opportunities and incentives for researchers to build their capacity in this type of work, from participatory research methodologies to presenting to a community group. This is not to suggest that all researchers should be obliged to gain these skills (or will have the capacity to gain them). Applied research groups could endeavour to include researchers with those skills, seek to develop them, or access them from elsewhere (either within or outside their organisations).

Disciplinary boundaries and specialisation can inhibit adoption. This may be reflected in a lack of integration across the social and biophysical sciences.

2.3 A continuum of adoption methods—from engagement to information provision

Various processes are required to create an environment most conducive to adoption. These range from engagement at one end to information provision at the other (Figure 3). Communication sits in the middle of the spectrum. Engagement includes practices such as participatory research methodologies or including stakeholders in research governance; communication includes practices such as tailored workshops for a targeted stakeholder group; and information provision includes mechanisms such as media releases or a website. All of the practices are important. If, however, we focus solely on information provision, or even good communication, we are not as likely to influence uptake. 
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Figure 3 Continuum of adoption methods
Within each category on the spectrum there is a range of activities that move towards the next category. Being a continuum, the boundaries between the categories are blurred. The demarcation is not important, rather it is the mix of approaches, and the appropriate selection of adoption tools, that are significant. The usefulness of the continuum comes from understanding the range of processes and the appropriateness of each. This helps in making an informed decision on the methods to be applied. The table below summarises the nature of the categories across the spectrum.

Table 1 The nature of categories in the continuum

	Categories in continuum
	Nature of process

	Engagement


	Co-learning
	· Stakeholders participate 

· Addresses identified needs/ 
problem solving

· Stakeholders input to decisions

· Builds participants capacity (including researchers)
	Face-to-face

	Communication
	Two-way
	· Stakeholders targeted

· Mechanism tailored to stakeholder

· Stakeholders may inform decisions
	Includes face-to-face

	Information provision
	One-way
	Stakeholders not targeted
	Not face-to-face


Where does communication fit in?

It is tempting to oversimplify the complex challenge of adoption by falling back on the comfort of traditional communications, or public affairs. We have always been rewarded for producing the measureable and tangible—media releases, publications and brochures.

Although the current generation of communicators regard communication as a two-way activity, research culture and actual practice have not quite caught up. As a result we still regularly fall back to the default of undertaking communication activities for profile building, information dissemination and/or managing political and reputational risk. This work is necessary but not enough and, by itself, is unlikely to result in improved uptake.

2.4 Factors influencing adoption and barriers to adoption

Working in a research or research funding organisation it is easy to believe that information and knowledge are the key drivers for changing practice, and that good research will lead to good uptake. This is despite many years of experience to the contrary. We tend to work with the assumption that once someone has the appropriate information they will act upon it and change their behaviour. 

Information and knowledge are fundamental factors in practice change. However, they sit within a much larger and more complex system of personal, social, biophysical, political and economic factors, all of which influence behaviour and practice change (Figure 4). 

	What drives uptake or practice change may not be obvious. We can assume that a new technology or practice will be adopted for the economic or environmental benefits it brings and discover that the motivation for adoption is entirely different. One example is a water use efficiency measure that was developed for irrigated farms. It was assumed this would be adopted for its economic and environmental benefits but it was actually adopted for lifestyle reasons—it saved time and effort, and most importantly it saved farmers getting up in the night to check the water levels. This type of example improves our understanding of these other factors, for which we need to be undertaking social, economic and institutional research. How can market-based instruments be used to create water use efficiency? What social impacts might this have? And so on.


Although the figure below shows the range and number of factors influencing practice change, it does not capture the complexity of the relationships between the factors themselves and how important these are. For example, if we provide information that is counter to a value that an individual holds then it is highly unlikely that information will be acknowledged, let alone applied (Siebentritt 2007 and LWA 2009). Timing is also an underlying factor that interacts with and influences all of the rest. Given this complexity, the role an R&D organisation plays in the process of achieving practice change is crucial yet circumscribed.
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Figure 4 Factors that influence policy and practice change
(Adapted from Land & Water Australia’s Knowledge and Adoption Strategy, 2005)
Information and the practice change cycle

Another factor relevant to adoption is the ‘practice change cycle’.  People do not leap from being newly aware of an innovation to fully adopting it in one go. They are more likely to move through a succession of stages—from awareness and motivation, to exploration and trialling, to action and implementation, to evaluation and assessment. Sometimes they may move backwards and forwards between a couple of stages before moving on again to the next. This concept is most applicable when working with individual practitioners and less so when working with policy makers. Forming policy is often a reactionary process resulting from external, time-dependent drivers. However, evidence-based policy making makes the practice change cycle more relevant. 

Our understanding of the role of information and knowledge in practice change becomes even more complex when we apply it the practice change cycle. As we see in Figure 5 below, different types of information are required at different parts of the cycle, as are different methods for sharing that information.

This does not apply only to natural resource management. For example, if you are raising awareness about the health hazards of smoking then a shocking advertisement is appropriate—simple strong messages in public media. Someone wishing to progress to the next step of quitting will need to identify where to find help, for example the Quit helpline, peer groups and their GP, and what the available methods are, for example nicotine patches, hypnotherapy, and prescription drugs. When they take the step of trying to quit they then require advice tailored to their specific needs taking into account age, lifestyle and health. This may be through a discussion with their GP. If their first attempt fails they will need to go back to the GP to discuss why it failed and find a more appropriate alternative. 

The knowledge people require, and the most appropriate method for accessing it, changes according to where they are in the practice change cycle. Brochures and media (information provision) are great for the awareness stage but not particularly helpful when someone is trying to test an innovation, such as a new farming practice. At that stage they may require far more detailed information and tailored advice, or peer group assistance.  
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Figure 5 Information and the practice change cycle
(From Land & Water Australia’s Knowledge and Adoption Strategy, 2005)

This does not mean to suggest that an R&D organisation responsible for the innovation must be responsible for undertaking or supporting each and every stage of practice change. Working to establish adoption pathways and partnerships with next-users (such as private agricultural consultants or government extension agencies), or ensuring that the research outputs are relevant, targeted, useful and accessible, is appropriate. Some would say this is an obligation for a public good R&D organisation. 

Unfortunately it is too easy to get caught up in the early stages of the cycle, only providing material (such as glossy brochures) that builds awareness not change. 

Adoptability: Characteristics of innovations that influence uptake

There are two main reasons why certain information, concepts, tools or practices (innovations) may or may not be taken up. Only one reason is frequently acknowledged—the characteristics of the stakeholders themselves, such as age and education. The other, equally important factor is the characteristics of the innovation itself (Barr and Carey 2000). 

In a multi-disciplinary article on the adoption of conservation practices, Pannell et al (2006) highlighted the characteristics of innovation that affect uptake. They presented the two broad characteristics as: relative advantage, a perceived superiority to what the innovation replaces; and trialability, ease of testing. Within these characteristics they identified a large number of factors such as input costs and risk.

Drawing upon Pannell et al (2006), Greenhalgh et al (2004) and other work the following list presents additional factors. In some cases they are subsets of the above or distinct factors:

· Need or relevance—what do people want or need to know? Is it useful for them?

· Adaptability—can it be adapted to suit the local context?

· Scale—is the scale appropriate? Paddock, catchment, national?

· Level of input required—are new skills required? What is the capital outlay?

· Level of risk and uncertainty—what risks are there? What is the certainty of the desired outcome?

· Accessibility—how is it accessed? What do you need to access it? Who can access it?

· Credibility of the source—is the source of the innovation trusted? What is their reputation or track record?

No characteristics, either of the innovation or of the potential adopters, will guarantee adoption. And of course both sets operate in a broader context (as shown in Figure 4) and all interact.

At the organisational level there are a number of possible steps that may be applied which take into account adoptability.

Program and project funding proposals can be asked to specify how these characteristics have been factored in. Relevance is probably the most straightforward of these. For example, some research funding bodies ask whether stakeholders have ‘signed on’ to a proposal, indicating at least some relevance and initial support for the research. The next step would be to use adoptability as one of the criteria for selecting projects (along with the standard criteria including the track record of the researcher and the quality of the proposal). 

Programs and projects can also be asked to address adoptability in their planning and throughout the life of the work. Mechanisms to help do this could include input and feedback from potential users regarding the factors listed above (such as relevance and complexity). For example, if the geographical scale of the work is seen as too broad is it appropriate or possible for the researchers to indicate how the outcomes might be relevant at a smaller scale (perhaps from sub-catchment to paddock?) If taking up the innovation requires an additional set of skills, can some resources be allocated to building those skills in users? This may require a partnership with another organisation whose role is to undertake this, along with a contribution of time from the researchers for workshops or training. These suggestions are discussed further in the section on developing program and project adoption plans.

We did canvas the idea of an adoptability index at LWA as a possible internal measure of whether our efforts in embedding adoption were resulting in improving the overall adoptability of research proposals, and whether in the long term this could be linked to improved uptake of the research. Understanding adoptability, whether it can be measured or predicted, is a difficult exercise given the countless variables discussed earlier. Encouraging researchers and funders to think about and improve the characteristics which improve adoptability is potentially more useful. The Future Farm Industries CRC is developing an adoptability planning tool.

3. Managing knowledge for adoption

3.1
Strategic planning

Any strategic planning process needs to be implemented on a number of levels. These range from strategic to operational, with each level becoming more specific and fulfilling a different requirement.

In the case of Land & Water Australia we developed several nested levels for knowledge and adoption. The corporation had:

· an overarching five-year R&D strategic plan (a legislative obligation which outlined three strategies including knowledge and adoption)

· a five-year knowledge and adoption strategy

· annual implementation plans for the knowledge and adoption team.

The five-year knowledge and adoption strategy outlined an approach for the corporation as a whole with little specific detail. It presented a basic understanding of adoption processes which established a starting point for people to work from. 

Over time plans were developed for particular components of corporate work, such as media and electronic business (internet and intranet), which sat beneath the knowledge and adoption strategy. A three-year time span was useful for these.

Each year the knowledge and adoption team developed an annual implementation plan which captured the tasks required to meet the objectives set out in the knowledge and adoption strategy, and the specific longer-term plans above. Annual performance agreements with team members could then address the requirements of the team and organisation, linking individual duties up each level to the knowledge and adoption objectives, and the organisation’s mission as a whole. 

This planning was done for a functional reason not for its own sake. Planning helps ensure that activities are aligned with organisational objectives and strategic intent, and that they are prioritised within the available budget. Otherwise it is easy to get trapped into ‘busyness’ for its own sake, with activities not generating any useful outcomes.

Knowledge and adoption planning is also required on the research side. Parallel levels exist in the knowledge and adoption planning components of the research, with each research program and its projects expected to develop knowledge and adoption plans. The knowledge and adoption team’s work then supports the implementation of these plans and corporate level activities.

When a diversity of research is funded—wide ranging topics, budgets, researchers, locations and methodologies—specific knowledge and adoption requirements should not, and in fact cannot, be dictated. The LWA Knowledge and Adoption Strategy presented a targeted adoption model which was used to create a very simple template for program and project level plans that could be adapted and built on. This is discussed further below and a version of the template is included in Appendix A.

	Some planning tips 

As with any planning process certain fundamentals apply:

· Those who the plan affects should participate in developing them 

· Plans are iterative—if rigid they are unresponsive to the changing conditions around them and can quickly become irrelevant, or even damaging 

· Plans require monitoring and evaluation from the start to ensure we can learn as we go and evaluate outcomes 

· Plans should not become an end in themselves but should always be targeted towards what we are actually trying to achieve


3.2
The research life cycle—scoping, planning, implementation 
and legacy

The LWA approach was built around the concept of a research life cycle shown in Figure 6. 
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Figure 6 Research life cycle
Most simply we can picture it as scoping, planning, implementation and legacy. This then feeds back into the next round of scoping.

Representing research as a life cycle helps us to move away from the simplistic linear models of technology transfer (although in some instances this may still be the most appropriate method for achieving uptake).

In developing the knowledge and adoption strategy we asked the question—what is required at each stage of the research life cycle to improve the likelihood of adoption? These interventions may be small (such as an additional criteria in project selection) or large (the requirement that every project will undertake an adoption plan). The life cycle is an important means of showing that adoption must be considered from the scoping stage onwards. It also introduces the concept of managing legacy—adoption does not stop when the research stops. It also shows that the legacy of previous research should feed into the new.

There are knowledge and adoption elements required throughout the entire life cycle—managing relationships and partnerships, communication, monitoring and evaluation, and, of course, adaptive responses to each of these. 

Examples of interventions for each stage include: 

· Scoping—include stakeholders and take into account their priority needs 

· Planning—each project has a knowledge and adoption plan. Planning should include budgeting for the legacy stage

· Implementation—undertake specific processes as outlined in the project’s knowledge and adoption plan. Include milestones for reporting on implementation, and updating of, knowledge and adoption plans

· Legacy—establish a harvest year in the last year of the program when the research projects are complete. Ensure ongoing access to project outputs.

The stages of the research life cycle are all standard other than the legacy stage. Surprisingly this stage tends to be neglected. Managing the research legacy well can provide important opportunities for improving the uptake and impact of the research. Legacy is discussed in more detail in section 3.7.
Responsibility for managing research for adoption needs to be shared by those involved in the research rather than just specific personnel (such as those in communications or capacity building). This responsibility lies with the organisation as a whole, including making uptake part of the design of research and its intended outputs

	Lessons from this process include: 

Managing knowledge for adoption must be embedded in research processes across the research life cycle—from scoping to legacy

It should be planned from the start, fitting it in later is rarely as successful

Establishing a regular and responsive monitoring and evaluation process from the start creates the opportunity to learn and improve as we go.


3.3 Targeted adoption—of what, by whom and how?

When investing in applied research there are fundamental questions that should drive this investment. These include:

· What issue or need are we trying to address?

· Is this issue constrained by a lack of knowledge?

· What impact or outcome are we seeking?

· How can we achieve it?

· Who do we need to work with to help make this happen?

In developing the LWA knowledge and adoption strategy we began from first principles, asking the questions adoption of what, why, by whom and how? From this we developed a targeted adoption model (LWA 2005). The model can be used at a project and program level, and across a complex and heterogeneous research portfolio. It assists with priority setting and resource allocation when used at the planning stage and is intended to simplify reporting on adoption activities and outcomes, establishing a consistent approach across an organisation.

Applied R&D organisations often have a broad mandate that extends beyond informing practice directly. For example the broadest categories of stakeholders for natural resource management are:

· policy—such as government agencies

· practice (on-ground)—such as land-managers or industries such as the wool industry

· planning—such as regional natural resource management organisations and local government

Making a distinction between the targeted sectors helps identify stakeholders and the methods or pathways to be used. It is then necessary to identify target participants or audience. Examples of these could be ‘leading woolgrowers’ or state government water planners. Usually it will be a combination of several. For further information on identifying stakeholders see Section 3.6 on mapping and understanding your stakeholders.

The adoption continuum, discussed earlier, can be applied to classify these groups as first, second or third order targets according to the level of engagement, communication or information provision required. Asking certain questions will help classify these groups. Questions might include:

· Do these stakeholders need to be actively engaged in the research or its governance?

· Do they simply need to be well briefed?

· Or is it sufficient to ensure that information is accessible for them if they come looking?

Very different methods will be required depending on the stakeholder. For example, the way you engage with policymakers will be different from the way you engage with farmers. It is best to plan with stakeholders the methods most appropriate for them, and to understand their needs. This will improve the likelihood of success.

The health sector has been exploring and implementing knowledge into policy and practice and similar principles have emerged. For example in John Lavis’s work about knowledge transfer to policy makers he presents the five step approach (Lavis 2003):

· what (of knowledge transfer)

· to whom

· by whom

· how

· with what effect 

Finally, you need to identify how the outputs and outcomes will be measured.

3.4 Monitoring and evaluation

There are a series of steps in the monitoring and evaluation of adoption in natural resource management that range from measuring only outputs through to actual resource condition. 

Outputs
What has been produced (for example technical guidelines), or what activities have been undertaken (for example training workshops). Outputs are a straightforward list collected during the project or program. 

Example: How many CDs were produced with the research outputs?

Distribution
Where do the research outputs such as guidelines end up, and who attends the workshops? This requires more information which takes more effort to collect. Distribution tends to continue after the lifetime of research projects or programs, and sometimes demand for the outputs increases once research is complete.  

Example: Where did the CD’s go? Which stakeholders ordered them?

Uptake and application (now things are getting tricky)

Who read the guidelines or attended the workshop? Are they now applying any of the research findings? The timeframe for this may be well past the life of the research. Work shows that adoption can occur many years after the ‘innovation’ is produced. 

Example: Who has used the CD and applied anything they learnt in their own practices?

Improvement in resource condition (the holy grail of monitoring and evaluating)

Did the fact that people applied what they learnt make a difference on the ground? 

Example: If they did apply what they learnt from the CD did this make a difference? Did it have an impact on resource condition?

These steps can be roughly equated with the program logic hierarchy of outputs, impact and outcome (see the sweep of work on program logic and evaluation). It is also important to ensure that the processes themselves are being evaluated.

As you progress between these steps they become harder to measure, take longer to achieve and attribution becomes more difficult, complex and tenuous. As a result most organisations measure the first, many the second, few the third, and very occasionally an output from a research organisation is directly linked to actual improvement in resource condition. Once again it is harder for these connections to be made in the field of natural resource management. If you are developing a new breed of grain, for example, it is more straightforward to use a commercial route to measure uptake, and to therefore determine the likely increase in yield and return on investment. Where responsibility should fall for monitoring each of these steps is highly dependent on scale. It is unlikely to be the responsibility of a research organisation to track actual resource condition.

Some of the difficulties that confront us when undertaking monitoring and evaluation of research uptake are:

· attribution

· accounting for multiple delivery mechanisms

· adoption timeframes

· the cost and methods for measuring anything more than activities or outputs

· applying the lessons we learn

· encouraging researchers and research managers to collect the information.

Monitoring and evaluation (M&E) of adoption should serve several purposes. These include:

· to improve work throughout a program or project’s life

· to evaluate the impact of this work

· to inform future investments.

Distinguishing between M&E per se and M&E of knowledge and adoption is difficult and ideally it should be integrated within a program or project.

The distribution of responsibility at a project, program and organisational level for M&E should correspond to the time scale, cost and complexity of the research, each of which increases over time. Due to the shorter life spans and smaller budgets of projects it is often not feasible for them to evaluate uptake. This responsibility needs to be taken up at the organisational level. As shown in return on investment work (such as Chudleigh et al 2007), adoption may occur many years after the completion of a research project.

With regard to organisational level monitoring and evaluation LWA made progress in several areas. The annual stakeholder survey was carefully revised to find out more about adoption (originally this focused on the organisational profile). New survey questions addressed what uptake was occurring, and what processes people preferred for sharing information. The knowledge and adoption team’s knowledge broker brought the messages from the survey back to the respective areas of the organisation through tailored briefings which included only findings relevant for that program. This was a useful way of ‘closing the loop’ and ensuring that the organisation was learning from the survey.

Applying what has been learnt from monitoring and evaluation back to a project is challenging, and often not well done. It requires time for analysis and reflection, and a willingness to change. 

Much can be gained from investing in evaluation of previous work. This can be expensive but it can be done selectively and strategically to provide valuable lessons. The knowledge and adoption team funded an evaluation of the use of the National Dryland Salinity Program (NDSP) harvest products and the process of developing them. We had been promoting these as a wonderful example of a research program legacy yet were uncertain who had used them and, if so, why. 

The evaluation of the NDSP harvest products reinforces a number of the points made in this document. Critical success factors presented in the evaluation report included the following lessons:

· Create ownership and engagement—by partners (R&D organisations), end-users and stakeholders.

· Establish a planned communication and adoption process early in the R&D cycle.

· Plan for adequate funds and resources to be available for a holistic communication process.

· Be clear about the identity, needs and drivers of the target audiences.

3.5 Developing program and project adoption plans

One approach is to establish the requirement that each research program and project develop a knowledge and adoption plan at the research planning stage. Begin with something not onerous, that would be appropriate or adaptable across a diverse portfolio and range of budget scales, and that could be built on over time as commitment and capacity improved. 

A simple template was developed in LWA (Appendix A) to capture the most crucial elements of a project impact plan. The knowledge and adoption officers further developed each plan with researchers, simplifying requirements as necessary. This formed a basic starting point for projects and programs. 

The template included the following requirements:

Identify the issue the research is addressing and the identified need (and whether more research is needed to meet this need).

Identify project stakeholders (before the research is initiated) and identify which stakeholders should be partners, should participate and should be kept informed.
 

Identify how stakeholders will be engaged and what methods will be used to involve or inform them.

Identify a budget and approximate timelines.

Identify how progress will be measured so processes can be improved through the life of the research and evaluated at the end.

Identify the possible legacy of the project and how this might be managed once the research is finished.

This approach is minimal and logical and similar to many processes used for communications, community education, and other planning processes. There are, however, a couple of points of difference. Most importantly is identifying the need that the research intends to address. Further to that is the requirement to distinguish between where stakeholders are placed on the adoption continuum (that is engagement, communication or information provision), therefore influencing the methods that will be used. The plan also reflects the research life cycle approach encouraging people to plan and budget for the legacy as much as possible from the start.

Building on the above approach, the following is a more extensive list of questions, grouped into the areas of scoping, targeting, implementation, barriers and adoptability, legacy and monitoring and evaluation.

	A number of elements can be added to increase the usefulness of the planning. This includes building further understanding about the stakeholders, identifying possible barriers and ways to address the barriers, and identifying and addressing the characteristics of the research outputs that will increase the likelihood of uptake.


	Scoping
What issue does the program/project intend to address?

Has a need been clearly identified? Why is this issue a priority and who is it a priority for?

Is progress in this issue constrained by a lack of knowledge? How can you tell?


	Targeting 
What impact does your project seek to have?

What are the possible outputs?

Who are your stakeholders? What do you need to understand about them?

Who needs to participate? Who needs to be informed?2


	Implementation
How will you engage or communicate with your stakeholders? What methods will you use? 

When does this need to happen in the research life cycle?


	Barriers and adoptability
What are the possible barriers to uptake?

How might these be addressed by you or others?

A number of characteristics increase the likelihood of research outcomes being adopted including relevance, relative advantage, trialability and compatibility. How could these characteristics be taken into account or increased in your research outputs?


	Legacy
What is the possible legacy of your work—innovation, networks, community capacity?

How might the legacy be managed? 

Have resources been allocated for this?


	Monitoring and evaluation
How will you measure the success of activities and outputs and improve them as you go?

How might you measure adoption?


The plan should change over the life of the project, particularly if the monitoring and evaluation is effective, and as more is known about likely outputs and legacy. 
3.6 Implementation and methods

Step 3 of the planning process above asks what methods you will use to involve or inform stakeholders. 
So what do you actually do to encourage adoption?

Choosing methods is very individual as it is related to specific project or program characteristics such as budget, skills, likely impact and outputs, and location. It also very much depends on the stakeholders and 
their requirements.

Within each of the three broad categories of the continuum of adoption (discussed in Section 2.3) there are many methods that can be applied. Several of these are listed below. Some of these methods, such as one‑on‑one extension, are more likely to be used in larger, well-funded programs where the major stakeholders are land managers, and the major impact sought is on-ground. 

The methods available are only limited by the imagination. For example, an opportunity for research organisations to have a few hours at a national regional NRM workshop led us to develop the concept of a ‘knowledge bazaar’. This involved guided tours addressing particular themes visiting the booths of relevant R&D organisations with researchers primed to discuss the theme. This helped tailor and target participants’ access to information, to researchers, and to each other’s expertise and experiences. It also created useful networks and peer learning.

Table 2 categorises a selection of methods according to where they sit on the adoption continuum, from engagement to information provision. It provides some examples to illustrate categories and, where available, references for sourcing further information.

	Table 2  Range of adoption and communication methods

	Continuum of adoption
	Categories
	Examples and references

	Engagement
	Participatory or action research methodologies.Stakeholder initiated research
	‘Learning together by doing together’ (HarmoniCOP 2003)

‘Empowering stakeholder R&D’ project, Fisheries RDC

	
	Partnerships and collaboration
	Grain & Graze Program with NRM regional bodies and farmer groups www.grainandgraze.com.au (accessed 16/12/2011)

	
	Methodologies incorporating stakeholder or local knowledge
	Indigenous values and River Flows Project 2.2, Tropical Rivers and Coastal Knowledge Research Initiative 
www.track.gov.au/publications (accessed 16/12/2011)

	
	User groups
	Wool grower groups (Land, Water & Wool Program) 

	
	Capacity building and learning
	Master Tree Growers www.mastertreegrower.org.au (accessed 16/12/2011)

Mentoring, training and employment opportunities

	
	Stakeholder involvement in research governance
	Stakeholders on research management committees (Many RRDCs)

	
	One-on-one extension
	Often undertaken by next-users/intermediaries. Now increasingly NGOs such as Greening Australia and private agricultural consultants as state agencies’ extension funding reduced.

	
	Knowledge brokering3 and networks
	Canadian Health System Research Foundation 
CRC for Freshwater Ecology (First to employ knowledge brokers in Australia)
Better Knowledge Better Bush Program CSIRO

	Communication
	Tailored training 
	National Riparian Lands R&D Program workshops

	
	Tailored interactive activities in relevant context
	Field days, field trips, workshops
(countless examples)

	Table 2  Range of adoption and communication methods (cont…)

	Continuum of adoption
	Categories
	Examples and references

	
	Tailored communication activities
	Policy briefings, conference presentations/papers
LWA Science in the Paddock breakfast briefings for senior government officials

	
	Decision support systems designed with, and for, specific stakeholders
	SedNet (constructs sediment and nutrient budgets for regional scale river networks and can assist targeting of catchment actions) eWater CRC

	
	Detailed publications targeted to specific stakeholders 
	National Dryland Salinity Program Synthesis reports and CDs, Riparian Technical guidelines (industry or catchment specific such as The Riparian management guidelines for the wool industry)

	Information provision
	Targeted, less detailed publications 
	Articles in industry magazine or stakeholders’ publications, hard copy and e-newsletters

	
	Non-targeted, general information 
	Brochures, posters (often distributed at events), publication catalogues. A web address or reference point for further information is crucial.

	
	Electronic—general and targeted (searchability crucial here)
	Websites
www.firenorth.org.au (accessed 16/12/2011)
This website displays satellite information on the location of current fires (hotspots) in close-to-real-time across the whole of north Australia

	
	Mass media
	Media releases, coverage at events 


Communications and the publications pyramid

Research and development organisations are often tempted to produce final reports for research projects, place them on the web or print some copies, and consider the communication job complete. Even if a research project is directly relevant to the needs of stakeholders it is rare that everyone will need, or comprehend, the same level of detail or information. It is therefore important to ensure that a communications/publications plan addresses these different requirements.

The publications in Figure 7 shows the concept of having a range of material available, from the detailed technical material such as research reports or peer-reviewed journal articles to summary material which may simply raise awareness of what is available. This relates back to the practice change cycle and the understanding of the differing needs of stakeholders.

Two characteristics of this pyramid are worth noting. Firstly it shows that the less detailed material is developed from a foundation of detailed research outputs, providing accountability and credibility. Secondly each level should provide a pathway to the next level up or down ensuring that the user can find the level of detail they require. For example, if you find the summary brochure at a conference but require more information, the brochure should refer you to the next level of detail available, such as published guidelines, and where to access them. This requires an R&D organisation to have a functional information management system, or access to one, to ensure information is stored and accessible.

Mapping the research stakeholders in the knowledge and adoption plan should help build an understanding of the level of information required and how this can be provided.
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Figure 7 The communication pyramid

Mapping and understanding your stakeholders

Mapping and understanding your stakehoders is a very important element of knowledge and adoption planning. It is also a key element of good communication planning and therefore should be an assumed part of planning for any applied research program or project. There are many methods available for stakeholder analyses in communications planning and for other participatory processes that have been developed by consultants, government agencies and research groups. Given the earlier discussion about adoptability of research innovations, it is worthwhile when undertaking this part of the planning process to begin to build an understanding of your stakeholders and their values. A detailed understanding can only be achieved through dialogue and will grow through the life of the project/program. In the case of tightly defined biophysical research this may not be required. You could establish a partnership with social researchers who will develop this element, or with next-users who will engage with researchers and end-users to build this interaction and understanding. The Tropical Rivers and Coastal Knowledge research initiative (TRaCK) is an example of a multi-disciplinary program that includes and integrates a range of disciplinary research. Public or private extension networks are other obvious examples. The idea of a next-user taking research outputs through to the end-users comes from the concept of an adoption pathway. Literature is available on the theory and practice of impact pathways.

3.7 Legacy

Although we are funding or undertaking applied research to make a difference, it is still the exception to plan for the life of the work once the research is complete. R&D organisations rarely actively manage legacy. Publicly funded applied research outcomes should be publicly available beyond the life of the research itself. Adoption may occur many years after the research is finished. If we are trying to improve the uptake or impact of research, managing for legacy, and managing the legacy itself, is fundamental. 

A legacy can be made up of different elements. There are the straightforward communication outputs such as publications, websites, CDs and published research papers. These contain the technical information resulting from the research. The research may have also resulted in technical infrastructure which may need to be passed on, perhaps to a state agency or a community group.

There are also the networks that may have been established, or enhanced, during the research. There may be training programs or curriculum that has been developed and should continue. Perhaps the research process improved the capacity of those involved to understand the science (or the stakeholders) and to undertake aspects of the research, apply the outcomes and access other research and networks. This may have also resulted in social infrastructure —new organisations or stronger networks. Siwan Lovett has written on legacy for the Knowledge and Adoption toolkit (Appendix D).

Custodianship of, and possible ongoing access to, data is another fundamental legacy issue that is best dealt with early on in the life of the research. There are ways of making data accessible and useful for a broader range of people through interactive websites or decision support systems. An example of such a tool can be found on the website Gapminder. 

The research legacy may include:

· research data, including spatial data

· innovations and concepts contained in published research papers

· communication, training and education products such as publications, websites, curricula, decision 
support systems

· technical infrastructure for example, water gauging stations which may need to be passed on, such as to a state agency

· social capital such as groups, networks or skills that have developed outside 
the research community

Synthesis—making it relevant and useful

Synthesis is essential. Synthesis is used here to mean more than an aggregation of material from multiple sources. It includes a step of further analysis that adds another level of meaning to the collected research outputs. The multiple sources may be across projects, programs, organisations, disciplines and even across forms of knowledge. Drawing together local knowledge with scientific knowledge can build a more relevant outcome that is in context for users. Ideally this is done with researchers and stakeholders together.

The means by which we manage research and the units we manage it in (such as projects) may bear little resemblance to the needs of the next or end-user. Producing information on a project by project basis can miss the point, be confusing, irrelevant, or even contradictory. Synthesis can provide a new level of insight for researchers and stakeholders. 

Various ‘cuts’ can be applied to produce targeted synthesis work. It can be done on the basis of geographic area, stakeholder or industry, issue or question. For example, an analysis of project outcomes can be undertaken on the basis of relevance to a sub-catchment, to rice farmers, or on a specific issue, such as the use of local provenance seeds in re-vegetation. Or it could be to answer a stakeholder question. For example, how wide do buffer strips need to be along streams to improve water quality—under what conditions, with what vegetation and what land use regime? 

	The synthesis ‘cut’ can be defined by an: 

issue or question

stakeholder or industry 

geographic area.


Synthesising knowledge into forms suitable for uptake by different stakeholders and tailored to the relevant scale of application or communications pathway is more likely to result in the use of the findings. In other words, run the synthesis process with purpose and target in mind. How is this going to be of use? What need does it address? Who is it for?

After the ‘cut’ for the synthesis work has been established you need to work out the type of process or product. This is determined by what is most appropriate for the target stakeholder. It may be a workshop tailored to a particular group in a specific location using a wide range of research. It may be a booklet that looks across a field of work or issue and provides an analysis, such as A review of the focal species approach in Australia (Huggett, 2007). Perhaps a decision support system is the most appropriate synthesis output. 

Synthesis work can also be undertaken at different stages of the research life cycle. An analysis of research to date may inform the scoping stage of a research program. Have any research outcomes been contradictory? Is there a clear question that has emerged from across the previous work? How does this inform future work? Or, more usually, synthesis work can be undertaken towards the end of research programs.

A good example of this type of approach is the synthesis reports and CDs from the National Dryland Salinity Program (Australia) that synthesise hundreds of research reports and target them to three different groups—policy makers, catchment managers and farmers. This work was also captured in CDs that contain a search engine and allow a user to access easy to understand summary material or highly technical reports depending on their needs or capacity. These products were tested and modified. They were then rolled out with relevant training sessions. An evaluation of the uptake of this work highlighted the importance of having market testing and the roll-out phase. Uptake would have benefited by further investment in the roll out stage.

Information and knowledge management

The term knowledge management conjures up many definitions and responses. Negative responses may stem from bad experiences of black-box technology, incomprehensible jargon, or evangelical technologists that, despite exciting claims, don’t deliver. The definition used by Australian Standards encapsulates the approach used in developing LWA’s Knowledge for regional NRM program. This captured the importance and interconnection of people, processes and technology, and the complexities involved.

A trans-disciplinary approach to improving organisational outcomes and learning, through maximising the use of knowledge. It involves the design, implementation and review of social and technological activities and processes to improve the creating, sharing, and applying or using of knowledge.


(AS 5037—2005 Australian Standard™ Knowledge management—a guide, p. 2)
The European guide to good practice in knowledge management also highlights the need for the ‘soft’ areas to be addressed with technology in the role of enabler, rather than the more dominant ‘technology-push’ approach.

For any program that invests in knowledge creation and the application of that knowledge, ensuring that the knowledge assets produced in the research are stored and publicly accessible should be an obligation. This does not necessarily require a large investment by a single organisation as there may be appropriate existing national knowledge bases or repositories.

Through the Knowledge for Regional NRM Program the Australian Government invested in developing the Natural Resource Management Toolbar, which became the NRM Navigator. It provided NRM and agricultural professionals with access to a good search engine, tagged relevant sites, knowledge brokers and librarian support, communities of practice and search tools based on individual preferences. This is one example of an initiative that worked to make R&D material more widely available and to support evidence-based decision making.

It can be counterproductive to invest in overly complex, or technology-dependent, knowledge management systems. These systems can become an end in themselves. It is useful to run a process with program staff and researchers to identify straightforward methods to achieve the above. If appropriate vehicles are not available for a research program or organisation to piggyback on then it can support access through a website at the minimum.

4. Building organisational capacity and culture

In establishing knowledge and adoption within an organisation little is achieved with an ad hoc approach or a list of activities for the organisation to undertake. Organisational change requires a coherent, whole of organisation approach for: 

· providing enabling organisational systems, such as a content management system

· establishing appropriate procedures, a combination of organisational processes and behaviour, such as new contractual obligations, knowledge and adoption plans for the first contract milestone

· developing useful and efficient tools and/or capacity building such as knowledge and adoption training supported by a knowledge and adoption toolkit with templates

· inspiring cultural change.

Identifying these elements creates a framework for determining the required investment of resources to build the organisation’s capacity to manage knowledge for adoption (Figure 8).

	Most importantly these elements interact within a larger context—the culture of the organisation. Without a culture that supports managing knowledge for adoption, building these elements would amount to little actual change. Individuals would not be supported to spend time on relevant activities and milestones would become simply a rubberstamping affair. Creating cultural change requires support from the top of the organisation, and acknowledgement that this work is important. This includes providing sufficient resourcing and acknowledging responsibilities in staff position descriptions and performance agreements.
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Figure 8 Organisational change

4.1 Organisational systems

In this context organisational systems are defined as the fundamental systems required for people to do their job. If these systems are working well then they will be taken for granted. Without them, however, even simple tasks can’t happen.  

An obvious and essential system is the contacts database. Knowledge and adoption work relies upon a functional and regularly updated contacts system, whether it is for general mail outs, targeted e-newsletters or invitations to policy briefings or engagement activities. 

The importance of keeping such a database up-to-date should never be underestimated. It can very quickly become irrelevant and useless. Responsibility for a contacts database needs to be allocated and needs to be supported by a budget. 

Another essential organisational system particularly relevant to knowledge and adoption work is the content management system. Establishing a standardised easy-to-use content management system and an intranet is a priority for enabling knowledge and adoption work, particularly if an organisation runs multiple websites (for example corporate and program). 

A vital function for a content management system should be its ‘searchability’. Dealing with several sites, each using different software, can be very difficult. Standardising the content management system and sites allows a user to enter in one place and find what they need from anywhere.

An example of an organisational system that can be outsourced to make it efficient, freeing up staff time and organisational storage space, is to contract a publications storage and distribution system. 

4.2 Procedures

One of the most obvious procedures that can be modified to assist managing knowledge for adoption is the contractual obligations of programs and projects. For example making the development of knowledge and adoption plans part of the first contract milestone and reporting on and updating plans in subsequent milestones. If these requirements are built in then support must be provided to those undertaking them, as discussed in tools and capacity building below.

Establishing a consistent and clear identity for an organisation’s outputs (such as publications, websites or presentations) through branding is important for more than just profile. Appropriate branding should portray the culture of the organisation and build its credibility as an information provider (remembering that credibility of the information source is a factor in uptake). Branding requirements can get very complicated in multiple partnerships and procedures. There should be a protocol for branding according to an organisation’s level of investment in the program or project and who is managing it.

Branding can also get in the way. A bombardment of logos all seeking attention can be counter-productive, or, alternatively, may indicate a wide-range of support and therefore acceptability. It may be most appropriate to identify only one organisation if their identity is most likely to encourage use of the research outputs.

The use of secondary design elements can be a help, particularly for an organisation that is relying on a government logo. They provide a more creative and flexible way of achieving branding recognition. In LWA’s case the feedback when we introduced secondary designs was immediate and positive. People felt that products were recognisable but diverse, and credible but not too staid.

Incorporating knowledge and adoption activities into people’s position descriptions and/or performance agreements is another way to share responsibilities across the organisation and to encourage behaviour change. For example, program coordinators may have a responsibility to ensure that a program uptake plan is completed and that legacy is budgeted for. It may be specified in senior managers’ agreements that they are required to work across programs to seek opportunities for integration. 

Imposing additional responsibilities on staff will not be successful without a clear commitment from the organisation’s leaders, and without support to build staff capacity. Educating new staff about managing knowledge for adoption can assist with this.

4.3 Tools and capacity building 

Induction programs provide an opportunity for building the understanding and skills of staff, and building a commitment to the principles and culture of the organisation. Unfortunately in a constantly busy environment inducting staff in anything but the basic necessities of their job can regularly fall to the bottom of the list. Once again this requires a conscious effort with clearly allocated responsibility, accountability and leadership.

A branding and style guide can provide tools to help create a coherent organisational identity across diverse products and programs. These can include templates for anything from letterhead to newsletters to power point presentations or technical publications. Providing easy to use templates and making them as accessible as possible encourages coherent branding and makes the organisation more efficient. 

A knowledge and adoption toolkit developed by LWA outlined requirements for researchers and consultants seeking LWA funding at each stage of a research program. It included ‘how to’ advice and templates and is supported by knowledge and adoption training, either through workshops or one-on-one assistance from K&A officers.  Although it was not intended that the toolkit be used ‘cold’ (without training) this did happen and good verbal feedback from researchers was still received.

4.4 Culture

The European guide to good practice in knowledge management (CEN 2004) explains the importance of organisational culture in the context of improving knowledge management.

Since most knowledge processes are on a more or less voluntary basis and knowledge is to a large degree personal, there needs to be within an organization a culture of motivation, a sense of belonging, empowerment, trust and respect before people really start to engage themselves in developing, sharing and using knowledge. (CEN 2004, p. 15)

Many equivalent comments can be found in organisational management literature. Motivation, belonging, empowerment, trust and respect are not just required for successful knowledge management but are fundamental for any healthy functional organisation. Establishing organisational systems and procedures, and providing tools and capacity building, will all fail if these characteristics are not modelled by an organisation’s leaders and part of the organisation’s culture.

Building a K&A team

While it is necessary for the responsibility of managing knowledge for adoption to be embedded across the organisation it is also essential to have a team that advocates for adoption, provides the skilled advice and assistance required, and undertakes knowledge and adoption activities at a corporate level. 

There is often a culture surrounding research funding that pushes for ‘efficient ‘ research, that is involving as few staff as possible for as little cost as possible. This approach can result in the efficient production of research outputs but little in the way of research outcomes or impact through uptake. Ultimately this is a low return on investment. This makes advocating managing for adoption necessary. Program teams and planning processes need to have someone involved who is dedicated to asking the ‘so what’ and ‘how’ questions, and who is able to push for budget allocations for knowledge and adoption activities. 

Establishing a knowledge and adoption team, or the equivalent, is not straightforward as individuals with the combination of skills and personality required can be hard to find. This means that in-house capacity building and a long-term investment in team members is vital. The more valued people feel and the more opportunity for development they have, the more likely they will be to stay. Another important reason for retaining people is that, as discussed, knowledge and adoption work is essentially about relationships—with researchers, stakeholders and colleagues. Every time a team member leaves, relationships and networks are lost.

5. Conclusion

Managing knowledge for adoption is a fundamentally different approach from the more traditional approaches of ‘transfer of technology’ or ‘science communication’. It acknowledges that although a research and development organisation cannot manage all the factors that influence adoption, or employ its own extension network, it can manage research to increase the likelihood of uptake. This means managing knowledge for adoption rather than managing adoption itself. This is about how we create and share knowledge, not just how we transfer it.

	Importantly this work takes time. It is primarily an investment in longer-term results, occasionally producing shorter-term ones. Organisational and individual skills and capacity need to be developed—it is rare to find a ready-skilled knowledge broker. Organisational culture needs to change and be sustained for a sufficient period of time with realistic support from the top. Adoption is a long-term process.


To understand adoption, knowledge needs to be seen as information in context, not as an unchanging item. Knowing is an act of participation and managing knowledge for adoption therefore becomes managing relationships and assisting learning. 

Establishing knowledge and adoption in an organisation requires a number of elements. Firstly it requires an understanding of adoption or uptake as a process that is iterative, proactive, contextualised, needs-based and long-term. Managing knowledge for adoption ideally starts before the research does with building partnerships, identifying needs, scoping, and jointly developing research questions. This is unlike conventional communications which is usually planned after the research question and methodology are determined, or at worst when the research is actually complete.

Managing knowledge for adoption requires providing appropriate organisational systems and procedures, tools and capacity building, and, most importantly, supporting cultural change. Adoption processes need to be embedded across the research organisation, both in research management and the research. It also needs to be embedded at all levels from the project to the program and on to the organisation. It needs to be undertaken throughout the duration of the research life cycle—from scoping to legacy. It must be planned from the start and adapted throughout. All of this cannot happen without commitment and leadership from the top of the organisation, appropriate resourcing, and an ongoing and sustained effort. This is difficult work, and we should not underestimate the time and resources required by research organisations and research funding bodies to make these changes. 

With the challenges we still face in natural resource management, investing in adoption to increase the return on investment in research seems a pragmatic approach. Investing in adoption to increase evidence-based decision making in natural resource management is vital.
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Appendices

Appendix A: Knowledge and adoption planning template 

	Problem or research focus:

	Intended impact of your project (objectives):

	
	Who (Target)
	Type of engagement/how (Method)
	Monitoring and evaluation (engagement & impact) (Measure)
	Timing
	Budget

	Engagement
	
	
	
	
	

	
	
	
	
	
	

	Communication


	
	
	
	
	

	
	
	  
	
	
	

	Information Provision
	
	
	
	
	

	
	
	
	
	
	

	
	What should be done to manage the legacy of the project/program and by whom?  


Appendix B: Land & Water Australia’s Knowledge and Adoption Policy

The Corporation’s functions in relation to the management of land, water and vegetation resources in Australia include improving the adoption of existing and new knowledge by farmers, rural industries, intermediaries, catchment managers and policy makers with the aim of meeting the specified objectives of the Primary Industries and Energy Research and Development Act 1999.

The Corporation will achieve this by encouraging a culture that understands and values adoption as an outcome of the Corporation’s work.

The Corporation will have a Knowledge and Adoption strategy and will support the implementation of the strategy by:

ensuring programs and projects address managing knowledge for adoption in their planning phase and develop knowledge and adoption plans

ensuring that programs address the need for managing the program legacy

ensuring that resources are invested into synthesising knowledge across projects and programs

providing sufficient staff in the knowledge and adoption team to support the work of the programs as well as at the corporate level

providing tools and training to staff and researchers for managing knowledge for adoption and ensuring it is incorporated into staff induction

embedding requirements of the strategy into procurement and staff performance processes through:

the contracting of research

staff performance agreements.

monitoring and evaluating the adoption processes and outcomes to continuously improve the work and impact of the Corporation.

The Corporation will contribute to the better management of the national knowledge system for NRM through working with the regional NRM framework, and across the RDCs and other national knowledge providers.

The Corporation will support the improvement of existing, and the development of new, adoption pathways including working with facilitator, extension and advisory networks— government, non-government and private sector.

The Corporation will ensure that the organisational systems required to support managing knowledge for adoption are in place and maintained including:

a functional content management system for the internet and intranet

regular training for the content management system.

The Board requires that the Corporation have and maintain a corporate style guide and branding hierarchy that is applied to all products produced by the Corporation and its programs and to the Corporate and program websites to provide a consistent and credible profile for the Corporation.

The style guide will be distributed to all program coordinators, consultants and contractors and other relevant staff.

Training and advice will be provided to ensure people have the ability to comply.

The Corporation will provide and maintain a quality assured project management information system to manage research and development projects and programs which will:

ensure that governance requirements are upheld including controlled access and risk management

manage milestones, financials, deliverables and knowledge

interface with all other necessary corporate systems, specifically finance, content management system and contacts database

provide the ability to interrogate information across the entire portfolio at a project, program and arena level and provide a high level search function

provide the capacity to manage information post project or program completion

provide the capacity to fulfil compliance and reporting requirements in a timely, efficient and effective manner.

The PMIS will be supported by a staff training plan to ensure continual improvement in staff competency and will be a compulsory component of staff induction.

With regard to intellectual property the Corporation requires as far as practicable that:

the Corporation’s rights to any intellectual property are identified and protected in accordance with the Corporation’s IP Policy

the Corporation maintains an intellectual property register and monitors protection of the Corporation’s rights in accordance with the Corporation’s IP Policy.

The Board requires that the Corporation comply with the following legislation, and establish and implement effective operational arrangements to ensure this:

Commonwealth Privacy Act 1988—when collecting, storing, using and disclosing personal information

Spam Act 2003

Freedom of Information Act 1982

Archives Act 1983—when storing and maintaining records and information.
Appendix C: The knowledge bazaar—a new way of finding information

Finding the natural resource management information you need can be difficult. There is an overwhelming amount out there, with so many different organisations undertaking research. How do you know who is doing what and where? And it’s not always at the scale you need. 

To help address this problem, a ‘knowledge bazaar’ was held at the first National Natural Resource Management Workshop. The workshop was held in November 2006 on the Gold Coast and was the first time that practitioners from all 56 NRM regions were brought together to learn from each other. The workshop was hosted by the QLD Regional Groups Collective, on behalf of the National Chairs Working Group, with the assistance of Land & Water Australia, and with the support of the Australian Government. 

The purpose of the knowledge bazaar, organised by Land & Water Australia, was to provide tailored information and contacts to people in a stimulating environment, linking users with providers. It was designed to help people deal with the overwhelming amount of information and number of research providers by connecting them through their areas of interest, in an enjoyable way. The bazaar was in the style of a Middle Eastern market with street performers, silk draped stalls, and food.

Rather than just having an expo with a room full of stalls the bazaar had guided tours on a range of topics which led people through the bazaar to relevant stalls. There were 12 tour topics in all, ranging from socio-economic issues to climate variability and water management. Each tour was led by someone with expertise in the topic, took about 20 minutes and ran several times over the three-hour duration of the bazaar. Scheduling the tours was as challenging as drawing up a city bus timetable.

The tailored, topic specific tours were designed to give participants:

· a better understanding of the topic

· some products to take away with them

· contacts for further information (such as websites and people)

· further regional contacts with others who share their interest or responsibilities

·  an opportunity to share some of their own knowledge and experience.

The bazaar was a great example of cooperation across research agencies and funders with participation from most of the Rural Research and Development Corporations, CSIRO, the Australian Bureau of Statistics, Greening Australia, Queensland state agencies and a couple of Cooperative Research Centres.

The knowledge bazaar was a fun and useful way for people to learn more about their specific areas of concern in natural resource management, and where to go for more information. Positive feedback has been received from many participants. We have learnt some lessons from this first experience and are keen to adapt the idea and use it again in the future.

Appendix D: 
Legacy case study—The National Riparian Lands 
R&D Program

By Siwan Lovett, former Program Coordinator

The National Riparian Lands R&D Program undertook 13 years of research into how riparian areas function, how they can be better managed, and how to engage local communities in protecting, maintaining and rehabilitating these important parts of the landscape. The program had a strong focus on knowledge and adoption activities. Publications were developed for audiences at a range of levels, as well as innovative CDs, web-based products and magazines such as RipRap. 

Planning for the legacy of the program began halfway through its second phase (2004) when a series of activities were developed to signal to stakeholders that the program was ending, but that all the information it had produced was available in a variety of different forms suitable for different audiences (technical and non-technical). Key activities are discussed below.

Working with industry to translate science for different commodity groups

Different agricultural industries across Australia have different cultures, norms and ways of doing things. This was recognised by the National Riparian Lands R&D Program when it worked with the sugar, cotton, dairy and wool industries to tailor information for their stakeholders. It became apparent that a sugar grower would not read anything written for a wool grower and visa versa. This meant that considerable effort was made to ‘get inside’ each of these agricultural industries to ensure that the information produced was relevant and meaningful to that particular audience. Colloquial language was used to describe local  river and riparian management issues so that it was easily understood and could slot into day-to-day production of the particular commodity being focused on. Case studies were used widely to show how the science that was being recommended could be put into practice. Oral histories showing how families over generations had managed their rivers and streams were used to foster community spirit and demonstrate the importance of waterways to the region’s history. Out of this work has come a series of guidelines, CDs and oral histories that are valued by the industry concerned because they were written for them, with considerable input from them to ensure that they ‘hit the mark’. The ongoing legacy is that these guidelines are now drawn on in the sugar, cotton, dairy and wool industries for recommended codes of practice and environmental accreditation processes.

Taking researchers into the regions—national series of workshops

At the end of both phases of the riparian program (2000 and 2005–06) workshops were run in each state and territory. Researchers who had undertaken work on the program presented their research findings to people invited by the hosts of the workshop to attend.  

Demand for these workshops was very high, with the 2005–06 series resulting in all states and territories visited requesting more be organised. Each workshop had between 25 and 35 participants, drawn from government NRM departments or Catchment Management Authorities and equivalent organisations. Workbooks and a CD that had all the presentations on it were provided so that people could refresh their memories when they returned back to their offices. Land & Water Australia facilitated and managed the workshops, as well as paying for the researchers to attend. The host state and territory organised participants, venue and catering.

Qualitative responses highlighted the value participants place on being able to talk directly to the researchers who did the work, as well as the professionalism and organisation of the workshops. As a model of knowledge and adoption, taking researchers out to the regions is clearly a good approach as people feel they can access science but have it placed within their local context.  

Principles of Riparian Land Management—synthesis publication

At the end of phase one of the National Riparian Lands R&D Program a two volume publication was produced called the ‘Riparian lands management technical guidelines’. This document brought together all the science that had been undertaken into a handy reference document. As the second phase of the National Riparian Lands R&D Program came to an end an updated scientific publication was produced to provide people with access to the current thinking and literature on various riparian lands management processes.  

Principles for Riparian Lands Management had chapters written by all of the scientists that worked on the program, as well as others who were involved in riparian research. This made the publication an excellent reference document for those involved in river and riparian management and who wanted to understand in detail the science behind recommended management practices.  

National Riparian Lands R&D Program—legacy CD

This CD brought together all of the research, publications, tools and key scientific references from thirteen years of work in the program onto one handy, easy to access product. The material is organised in eight management issues for those users that want to understand a particular riparian issue and how the science that has been undertaken supports the recommended practical guidelines. For those users that don’t want to access the information by management issue, alternatives are provided so that the CD also works like a website, containing all the information produced by the program. 

Tier 1 focuses on management issues identified by landholders and catchment management groups as being important. It provides a practical introduction to the topic with a PowerPoint presentation that can be modified and used to present applied management information for landholders to use on the farm.  

Tier 2 enables the user to access those publications and tools that provide the scientific data and principles that underpin the recommended management practices for each objective. It has a complete set of all the publications and CDs produced by the program, with some broken up into easy to use smaller ‘chunks’ of information.

Tier 3 takes the user to the relevant scientific papers published in refereed journals and books, providing confidence that the recommended management actions are underpinned by high quality, peer-reviewed science.

The idea behind the CD was to enable end-users to access the information from the program at a number of different levels and to continue disseminating findings to audiences across Australia. Putting the research into the hands of those who will use it and continue to build on and develop better ways of managing riparian lands has always been important to this program. The legacy CD is a good example of how this can be done even after the program has finished.

Establishing, valuing and maintaining relationships

The National Riparian Lands R&D Program has placed a high value on taking time to establish and maintain relationships between researchers, stakeholders, people working on the program, and the general public. This has required, above all, taking the time to listen to people and understand what it is that they need in terms of information about riparian lands management. The RipRap magazine has been used to keep everyone in touch with the latest findings in river and riparian management, as well as being a vehicle for others to feature their work and activities. Workshops have meant that people can get together with the scientists and talk about issues affecting their riparian management. Informal BBQs and dinners, celebrating achievements, and generally having a good time have kept the research team close-knit and happily working together. Allocating resources for relationships is fundamentally important to any successful project or program. It is important to make people feel valued and special as this is what makes people feel good about the work they are doing and want to pass on what is learnt to others even when the project or program has finished.
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�1. This sequence from participation to communication to information dissemination relates to the ‘continuum of adoption’ in the LWA knowledge and adoption strategy that helps identify which methods are appropriate for each of the research stakeholders.
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