ADOPT: a tool for predicting adoption of agricultural

innovations

Kuehne, G., Llewellyn, R., Pannell, B., Wilkinson, R., Dolling, F.

1CSIRO — Ecosystem Scienc@dniversity of Western AustralidVIC Department of

Primary Industries’Department of Agriculture and Food Western Ausarali
Abstract

A wealth of evidence exists about the adoptionest practices and technologies in
agriculture but there does not appear to have aegrattempt to simplify this vast body of
research knowledge into a model to make quantéatredictions across a broad range of
contexts. This is despite increasing demand fragearch, development and extension
agencies for estimates of likely extent of adopaad the likely timeframes for project
impacts. This paper reports on the reasoning uinteng the development of ADOPT
(Adoption and Diffusion Outcome Prediction Toolheltool has been designed to: 1) predict
an innovation’s likely peak extent of adoption dikdly time for reaching that peak; 2)
encourage users to consider the influence of atsired set of factors affecting adoption; and
3) engage R, D & E managers and practitioners yinmgaadoptability knowledge and
considerations more transparent and understandietool is structured around four
aspects of adoption: 1) characteristics of thewvation, 2) characteristics of the population,
3) actual advantage of using the innovation, anéathing of the actual advantage of the

innovation. The conceptual framework used for depielg ADOPT is described.

K ey wor ds: Adoption, Diffusion, Prediction

1 Introduction

The adoption literature is strong on describingrage of factors that can influence adoption
of new technologies and practices in agricultued@f & Umali, 1993; Knowler &
Bradshaw, 2007; Pannell, et al., 2006; Rogers, R0d3wvever, it is weak at providing tools
and recommendations that allow research, developamehextension (R, D and E) project
proponents to understand how to best take advanfayese factors when they are
developing or extending particular innovations. feh@oes not seem to have been any



substantial attempt to simplify the extensive krexge of adoption and diffusion of
agricultural innovations into a form that would reakeasily accessible and usable by

research scientists, extension agents and adnaitassr

Many large investments in R, D and E are made dibgnto achieve high rates of adoption
but with little consideration of a rationale oriaformed strategy for encouraging the desired
levels of adoption (Pannell & Roberts, 2010). Withconsidering the influences on adoption
and diffusion R, D & E investment can result in powestment returns and unsatisfactory or
illusory on-ground benefits. There is demand fronDR& E funding agencies for ex-ante
assessments of adoptability and proposed pradiemege resulting from potential R, D & E
investments. Being able to better estimate likesgkpadoption levels and the time to peak
adoption, and the related ability to take actiangprove adoption strategies of innovations,
will be valuable for researchers, research managetsesearch funders. The use of a tool
based on established adoption and diffusion priesiplso offers a level of consistency when
comparing forecasts of impacts across projectadthtion, a more complete understanding
of the attributes of innovations and how they iaflae adoption and diffusion, could allow
the attributes of the innovation or the extensiwategy to be modified so that levels of

adoption and diffusion can be improved.

Even though adoption and diffusion is very diffictd forecast— the issue is complex and
crosses economic, social and psychological dis@apyi boundaries—there is an ongoing
need and demand for estimates to be made. Thaneded for a tool that can predict
adoption and diffusion outcomes, inform users alrdiiences on those outcomes and
engage in the process. In the next section weweprevious efforts and discussion on ex-
ante prediction of adoption and diffusion. We tllescribe the conceptual framework used in
developing ADOPT and the aims of the tool.

1.1 Predicting Adoption and Diffusion Outcomes: The Literature

The existing adoption literature has describedatt@ption process in detail but, because of
its complexity, only modest progress has been naaard presenting this knowledge in a
form that is useful for applying it to predictiohadoption and diffusion of innovations. In
this section we review a selection of the exisapgroaches used for predicting adoption and

diffusion and discuss the strengths and weaknefsasse approaches.



Dearing and Meyer (1994) were among the first @nexe adoption and diffusion from the
viewpoint of prediction rather than just focus be influences on the adoption process.
Various approaches have been used in previous@gehpredicting adoption and diffusion.
One was to measure the complex socio-economibuatiys contributing to adoption and
diffusion by seeking the “opinions from a panekaperts that will contribute to the
development of heuristic models and rules for b&havof people as part of the adoption
process” (TAMU, 2000, Section 6.8).

A more qualitative approach was taken by DearirgjMeyer (1994, p. 45) who suggested
that adoption and diffusion can be predicted byiifgng the “(1) perceptions of the
innovator, (2) how the innovator talks about theawation, and (3) the perceptions of
potential adopters ... ”. They suggest that this apgin is especially useful when attempting

to determine the likelihood of adoption of innowas with similar characteristics.

The innovation most commonly used for ex-ante et&dn of adoption has been the
introduction of bovine somatropin (bST) into theSUdairy industry. It was an ideal
innovation for this purpose because it was neaotomercialisation and farmers already
knew about it (Caswell, Fuglie, & Klotz, 1998; LessBernard, & Billah, 1999; Zepeda,
1990). Caswell et al. (1998) identified three apgittes used to study the predicted adoption
and diffusion of bST as, 1) a simple survey of mieets intentions, 2) an expected profits
approach which used farm-level financial and otlaga to determine which producers would
find the innovation profitable and therefore adibpand 3) an historical market trends
approach which predicted adoption by extrapolativegfuture market for the use of the

innovation.

Each of these ex-ante approaches has inherenvdigages. The survey of producers’
intentions (Armstrong, 2001; Lesser, et al., 198%heda, 1990) is susceptible to survey bias,
while the expected profit approach (Caswell, etl#198) suffers from a reliance on
assumptions of producers’ risk attitudes, the cotee innovation and prices gained for the
farm outputs. The historical trends approach hagdid usefulness when innovations have no
corresponding similar innovation with availablenenformation (Caswell, et al., 1998;
Langley, Pals, & Ortt, 2005; Sporleder & Liu, 19@Red in Caswell, et al.1998). Lesser et
al. (1999) suggest that surveys are not precigeyitn wholly new innovations where there

is no pre-existing information about the innovatibay are the only practical method to use.

The survey of perceptions of not yet adopters alugpers (Dearing & Meyer, 1994), as
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already mentioned, is best suited to choosing batvgamilar innovations. Dearing and
Meyer (1994) suggest that qualitative informatibowdd be gathered along with quantitative
data to “create a composite picture of comparabtevations” (p. 56). Using a survey of past
adoption behaviour to predict farmers adoptionifiécent innovation (Batz, Janssen, &
Peters, 2002) is an approach that is suitableifrthovation that is studied is similar to the
one used to build the initial adoption model. Experalysis (Armstrong, 2001; Langley, et
al., 2005; TAMU, 2000) is also troublesome becageerts are subject to bias.

The development of the conceptual framework and RD@ere necessary because previous
attempts were time-consuming because of theirddlaction requirements, not wholly
successful. In addition there is an apparent denfaadnell et al. (2006) published an
exhaustive list of adoption influences, not jusated to the innovation but also to the
adopter, or potential adopter, and have provideduad basis for the development of the

conceptual framework which underpins the tool.

The conceptual framework, and the variables thaewsed were determined, in part, by the
aims of the tool. These were that:

* The tool should not have high data demands bed¢hasesources and ability to
collect extensive data for ex-ante analysis of &daps usually going to be very
limited.

* The tool should be simple enough to be readily asetlunderstood by project

practitioners and not just specialist R&D impadessors

» The tool needed to encourage a process of leafr@nygparticipative ex-ante
evaluation with local experts and non-specialisjgut proponents. This was done by
guiding and explaining to the user the reasons thbyguestions were being asked
and how they influenced adoption and diffusion.

* The tool was required to promote users’ engagemghtadoptability issues by more
clearly focusing their attention on them. This @sg of concentrating the user’s
attention occurs as they respond to twenty-onetmunssand consider the effect of the
guestion’s attribute on adoption and diffusion.



» The tool needed to encourage users to think maplgabout the definition and
characterisation of both the innovation under adersition, and the target population
of potential adopters. The tool asks the user szrilee in words the nature of the
innovation and the target population. All of theegtions are then answered with

either the target population or the innovation iman

* Because there are many variables that influencptadiity and have been discussed
in the literature factors included in the tool negdo be based on principles strongly
established in the adoption literature. To mininaemplexity at the same time as
providing an acceptable result the ‘establishedaldes became the focus of the tool.
Other variables which do not occur or are not prant in the literature, but can be
assumed to have mediating effects on the estatlisdugables were also added in to

the conceptual framework.

2 The Conceptual Framework

In this section we describe why and how the conadgtamework (see Figure 1) was
developed and we describe how each of the varigiégsve have chosen for the conceptual

framework influences adoption and diffusion.

The challenge with designing the conceptual frantkwas to develop a model of adoption
and diffusion that balanced complexity and usabditd fitted with the aims of the tool. This
meant that not all of the established influencesevirgcluded in the framework. Those that
were not included lacked consistency, were likelppe too closely associated with variables
already included in the model, were inconsisterthendirection of their relationship, had
onerous data gathering requirements, or not agirdluence on adoption. Variables that
were not included include age and education. Aljeoagh commonly appearing in adoption
studies, has an inconsistent relationship, andatgucwhich, although having an influence
on adoption, is too hard to gather data for, attlema way that differentiates the targeted

population from others.

Because the conceptual framework “explains eitn@plgcally, or in narrative form, the
main things to be studied—the key factors, conceptariables—and the presumed
relationship among them” (Miles & Huberman, 199418) it formed the basis of the tool.
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The final conceptual framework hypothesises therietationships between the influences on
adoption and diffusion that we have sought to dgvébdr a targeted population and
innovation; it is a way to think about and view tregiables that interact to influence

adoption and diffusion.

Presenting the conceptual framework as a diagrari dee expected to increase the number
of people who are easily able to understand theoreag for the framework. It enables easier
communication among experts, non-experts and hars @vabled more effective
communication among the economists, sociologigtension professionals and farming

systems specialists of the interdisciplinary depeient team.

We chose variables matching those identified bynBthet al. (2006) related to: networks,
profit expectations, property size, the short teosts of adoption, the innovation’s impact on
profits, impacts on riskiness of production, thenptexity of the innovation, perceived
environmental credibility of the practice, ablebmtrialled on a small scale, able to be
observed and readily apparent effects. Other viasalsed by Pannell et al. (2006) were not
included because they were not strong influencesdoption and diffusion or not able to be

guantified with existing information.

The literature shows that influences on adoptionlmaconceptualised as either related to, 1)
learning about relative advantage, or 2) the actlative advantage (see Table 1). Similarly
each influence can also be characterised as beliagd to the population or to the
innovation. The influences on adoption can be desdrconceptually using a quadrant that

includes:

Table 1: Adoption influences conceptualised asadoant

Population-specific influences on the ability Relative advantage for the population

to learn about the innovation

Learnability characteristics of the innovation Rk advantage of the innovation

This quadrant is designed as a summary of howdheeaptual framework works; it is a

simple description of the ambiguity that is an adwpdecision.



The conceptual framework (see Figure 1) showsthigatwo left-hand quadrants—

Population-specific influences on the ability to learn about the innovation and the

Learnability characteristics of the innovation—only influence the time taken to reach peak

adoption; they do not influence the peak adoptewell (Griliches, 1957).

TheRelative advantage for the population and theRelative advantage of the innovation
influence both the time taken to reach peak adogial the peak adoption level. They
influence the time taken to reach peak adoptiawmways (Griliches, 1957). Short-term

constraints have a direct impact while the otheiabdes have a more filtered effect in that

Relative Advantage also affects theearning of Relative Advantage node.

Figure 1: The Conceptual Framework
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This next section presents reasons for choosingatables used in the conceptual

framework. The variables in each of the four quatsrare dealt with in turn and followed by

a general discussion of how the variables canenite adoption.



3.1 Learnability of Population Quadrant

The top left quadrant (Fig. 1) is about considetimg population-specific influences on the
ability to learn about the innovation. Adoption aives a learning process where farmers
gather information, reassess their beliefs abautrthovation under consideration and review
their decision whether to adopt or not. Constraintihie learning process slow the time to
peak adoption but they are not complete obstatiedifer, 1987). This quadrant is about
learning of the benefits, or the relative advantagided by the innovation. Learning has an
important role to play because adoption is a decithat is made under uncertainty which is
reduced through learning (Jensen, 1982). The fatiables contributing to this quadrant are

discussed in subsections 3.1.1 to 3.1.4.

3.1.1 Group Involvement: What proportion of the target population participatesin
farmer groups?
This variable is aimed at uncovering whether tingapopulation are involved with at least
one group that is relevant to the innovation. kiesng used as an indication of the
information networks that the targeted farmers aseyell as a de facto measure of their
local learning and development capacity. It istegldo participation in groups that are
potentially related to the innovation; for examalkcal farming systems group involving
crop-livestock farmers for a grazing-related innavya As an example, a positive
relationship has been found between farmers’ meshijeof Landcare groups and their
adoption of specific conservation practices (Cvgbb, & Barr, 2002; Curtis & De Lacy,
1996) although the direction of causality is unaiert

3.1.2 Advisory Support: What proportion of thetarget population uses paid advisors

for advicereevant to theinnovation?

More rapid adoption of some innovations, partidylétose that are more information-
intensive or complex, is associated with higheelswf on-farm advisory support and access
to expertise (Llewellyn, 2007). This variable aitnsincover how much the target population
uses advisors for advice relevant to the innova#avisory support and the previous
variable Group involvement are combined to formnbde labelled Networks. Networks are

an important variable to consider because, at Iedgtlly, potential adopters have



incomplete information and do not know everythihgttmatters about the innovation
(Hiebert, 1974).

3.1.3 Reevant Existing Skills& Knowledge: What proportion of the target population

will need to develop substantial new skills and knowledge to use the innovation?

This variable is designed to capture whether patkatiopters will need to spend time
developing new skills and knowledge before theygain the expected advantage from the
innovation. TheRelevant Existing Skills and Knowledge variable is aimed at establishing how
adequate farmer’s existing knowledge is for adgptire innovation. More complex
innovations require users to undertake more trginmskill development before they will be
adopted (Rogers, 2003).

3.1.4 Awareness. What proportion of thetarget population would be awar e of the use

or thetrialing of theinnovation in their district?

This variable is intended to capture the targeupaipns’ existing awareness of the
innovation and whether more time will be neededtfiertarget population to become aware
that the innovation exists and is suitable forrthagal environment. It is one of the types of
knowledge of an innovation that is a prerequissteaidoption (Rogers, 2003).

3.2 Learnability Characteristics of Innovation Quadrant

This bottom left quadrant (Fig. 1) is not aboutsidering the population but it is about
considering the innovation-specific influences lba &bility to learn about the innovation.
Some innovations by their nature will be diffictdtlearn about while others will be easy to

learn about.

3.21 Trialable: How easily can theinnovation betrialled on a small scale beforea
decision ismadeto invest in full adoption?

Trialing has two components; skill development #ralreduction of uncertainty (Feder &
Umali, 1993). Skill development happens by praatjgdhe use of the innovation and
accumulating experience. If small-scale trialsraepossible or not enlightening, the
chances of widespread adoption are greatly dimaaistiTrialability is the degree to which
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an innovation may be experimented with on a limtiedis” (Rogers, 2003, p. 258). If
farmers cannot trial the innovation, so that thay easily and inexpensively gain knowledge
and experience about the innovation under them faonditions, the rate of adoption can be
diminished (Abadi Ghadim, Pannell, & Burton, 200%nnell, et al., 2006).

3.2.2 Innovation Complexity: To what extent does adopting theinnovation involve

complex changesto the farming system?

Rogers (2003) defines complexity in an adoptionexinas “the degree to which an
innovation is perceived as relatively difficulttoderstand and use” (p. 257). This means that
greater complexity increases the difficulty, regqdieffort and time to learn about the

innovation’s performance and how best to implenient

Innovations that require complex changes makeaimihg system more difficult to
understand and also can make it more difficultterfarmer to evaluate whether the

innovation has been successful (Pannell, 1999; Mgnt992).

3.2.3 Observability: Towhat extent would theinnovation be observableto other

farmerswhen it isused in adistrict?

Rogers (2003) suggests “observability is the detpeehich the results of an innovation are
visible to others” (p. 258). Innovations with chetexistics that allow the target population to
easily observe the benefits of the innovation ahdther it has, or is, being used by those
around them will result in higher rate of adopttban otherwise. This question focuses on
observation of the use of an innovation which eesibhore rapid awareness of its existence

and local use.

3.3 Relative Advantage for the Population Quadrant

The top right quadrant (Fig. 1) is about establigiwhether the advantage, potentially,
gained from adopting the innovation is a sufficierdtivation to shift the population towards

adoption of the innovation.
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3.3.1 Enterprise Scalee On what proportion of thefarmsin thetarget population is

therea major enterprisethat could benefit from the innovation?

This variable aims to define the number of farmagthe target population who could
benefit from adopting the innovation. This is besma large enterprise scale will usually
increase the overall attractiveness of adoptingrthevation (Hoag, Ascough, & Frasier,
1999). During the intial stages of diffusion largeterprises are likely to invest more in
information gathering (Feder & Slade, 1984) whickld be because they have greater

access to financial and human capital.

3.3.2 Family succession/Management horizon: What proportion of the target
population has a long-term (greater than ten years) management horizon for

their farm?

Although it is common in adoption studies to in@utie age of the grower as an explanatory
variable, in this conceptual framewdflmily succession and Management horizon has been
used instead to identify the planning horizon aivggrs. It is probable that farmers
(regardless of their age) who intend to managdatimne business for a longer period, or who
have family members who wish to continue operatirggbusiness over the longer term, are
more likely to consider innovations that requiterger period before benefits are fully
realised, or a larger upfront investment of resesif@nd thereby a longer period for the
investment to provide a return on costs) (Gassdrréagton, 1993). The response to this
guestion is weighted more heavily for innovatiomattinvolve a longer period for benefits to

be realised or higher upfront costs in the fornsayital and learning.

3.3.3 Profit Orientation: What proportion of the target population has maximising

profit asa primary motivation?

Achieving a profit is not the only motive of farnudiness decision-makers and sometimes
not one of their primary motives. An instance whieng landholders in a population have
profit as a primary motivation are those areas Vhitibby’-sized farms that are supported by
off-farm income. In most of Australia’s commerdmbadacre farming regions it could be
assumed that profit maximisation is one of the shprimary motives. However, assuming

that a farmer focuses on profit for its own sake loa a mistake because profit is often

11



pursued for its role in enabling family goals sashfamily continuity (Pannell, et al., 2006).
Profit orientation mediates the influence of other factors relatetthéoexpected profit to be

gained from adopting the innovation.

3.34 Environmental Orientation: What proportion of the target population has caring

for the natural environment asa primary motivation?

This variable is intended to measure the proponticthe population who are likely to pursue
environmental payoffs as a primary goal of theinagement decisions. Although
sustainable management of the natural resourcie d&rm are likely to be very important
for a majority of farmers, some populations areliito contain more people for whom care
of the natural environment is an equally or morpanant motive than profit. In some
regions with less commercially oriented farm pradutg some target populations have many
land managers who own land primarily with the iit@m of interacting with or improving the
natural environmen&nvironmental Orientation mediates the influence of the expected
environmental impacts of the innovation, relativether variables in thieelative Advantage

guadrant such &rofit andEase and convenience.

3.3.5 Risk Orientation: What proportion of the target population is highly averseto
taking farm business management risks?

This variable seeks to uncover the target populatiattitude towards the type of farm
business risk, both negative and positive, whidhgsrred to reach a particular economic
goal in the future (Zaleskiewicz, 2001). Farmensywaidely in their tendency to take or
avoid risks in their decision making. The more 4@slerse a landholder is, the more likely
they will be to adopt an innovation that is pereeivo reduce risk or not to adopt an
innovation that is perceived to increase risk. Mmgulations of farmers should have similar
levels of risk aversion although it is commonlywased that farmers tend toward slight risk
aversion. This variable mediates the influencénefihnovation characteristics associated

with risk.
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3.3.6 Short-term constraints: What proportion of thetarget population isunder

conditions of short-term resour ce constraints?

This variable is aimed at determining the proportd the target population that may be less
willing or able to make a capital investment inimmovation involving a substantial up-front
investment because of their short-term capital taimds e.g. due to current drought. These
constraints are considered transitory, but whewn #ne active they are extremely important.
This variable has its greatest influence on theliflood of rapid adoption in the short-term

by delaying adoption by several years.

3.4 Relative Advantage of the Innovation Quadrant

The bottom right quadrant (Fig. 1) is importantdogse it deals with the advantages of the
innovation. It deals with the part BElative Advantage that is derived from the innovations’
characteristics; it is not related to how the pafiah perceives the innovations

characteristics.

3.4.1 Relativeupfront cost of innovation: What sized initial investment isrequired to

adopt theinnovation?

The initial costs of the innovation expressed re¢ato the ongoing cost of using the
innovation may affect the rate of adoption (Rog2€£)3). Innovations requiring high upfront
costs compared with their financial returns andvnefits occurring sometime after the
investment is made are perceived as riskier anteasdikely to be adopted quickly
(Vanclay, 1992).

3.4.2 Reversibility of innovation: To what extent isthe adoption of theinnovation able

to bereversed?

This variable is designed to uncover Reersibility of an innovation; a factor that

influences the potential cost of adoption by makirdifficult to do something else at a later
date. It is the degree to which, and the easewtilch, the pre-adoption status quo can be
reinstated. Irreversibility of an innovation caadeto slow rates of adoption (Baerenklau &
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Knapp, 2007).

3.4.3 Profit Benefit: Towhat extent isthe use of theinnovation likely to affect the
average profitability of the farm business?

This variable is designed to gauge the profit sodlierall farm business from the adoption of
the innovation rather than seeking a per hectasegross margin figure. It aims to capture
the typical expected profit benefit of an innovatmnce its profit benefits are being fully
realised. This question is aimed at identifying tyypgcal level of profitability that would be

expected for a normal season.

3.4.4 Timefor Profit Benefit: How long would it take for most of the major profit
benefitsto berealised after theinnovation isfirst adopted?

This variable aims to capture the expected timaydeéfore the profit benefits measured by
the previous variable are achieved. The longeikies to receive profit benefits the lower the
net present value of those profits. Landholders ndwd to focus on profits in the short-term
are less likely to adopt innovations with long titogorofit benefits. This variable mediates
the profit benefit response.

345 Risk effect: Towhat extent would the use of theinnovation exposethefarm
businesstorisk?

This variable is aimed at identifying whether theavation reduces the possibility of the
farm business experiencing years of poor performafdoption of anything new is likely to
involve some level of risk; however, some innovasi@are more likely to expose the farm

business to risk of financial failure than others.

3.4.6 Environmental Costs & Benefits: To what extent would the use of the innovation
have on-farm environmental advantages or disadvantages?

This variable aims to uncover the environmentatcaad benefits of adopting the
innovation. Other variables in the conceptual frevord focus on expected time to full

environmental benefit (see Section 3.4.7), andlasiggned to capture the lengths of time
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involved from when adoption starts until the tirhattenvironmental advantages are fully

realised.

3.4.7 Timeto Environmental Benefit: How long would it take for most of the major
environmental benefitsto berealised after theinnovation isfirst adopted?

This variable aims to capture the expected timaydeéfore the anticipated environmental
benefits identified in the previous question arei@eed. If environmental payoffs are
expected to occur too far into the future, no nmatteat those payoffs are they will have less
current value. This variable mediates any enviramaiebenefit identified by the previous

variable.

3.4.8 Easeand Convenience: Towhat extent would the use of the innovation affect the

ease and convenience of the management of the farm?

Some innovations do not aim to just increase prodinior financial gains but their value is
in improving the ease with which some farming atiég can be performed as well as
potentially providing lifestyle benefits. This vable is aimed at identifying these non-
pecuniary costs and benefits. An innovation thibduces more management demands,
reduces ease and convenience and is thereforikiglgdo be adopted.

4 The Tool

ADOPT aims to operationalise a conceptual framevieased on well established adoption
theory and literature (Feder & Umali, 1993; LindnE®87; Pannell, et al., 2006; Rogers,
2003). The tool provides the interface for usemmteract with the thinking and the concepts
described in the framework. Based on an Excel sigteset the tool asks users to describe the
innovation and the target population in words. 9see then asked to make a choice between
five options (except foProfit which has eight) in response to questions for e&the
twenty-one conceptual framework variables. Thearsps provided by users are represented
by numerals from one to eight. These are useduatemns and functions that have been
constructed to model how we think the variablethefconceptual framework relate to each
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other, and the influence they have on adoptiondiffigsion. This was done by considering

the strength, direction and the nature of the arilze of the variables.

The outputs of the tool are values in years forTilmae to Peak Adoption and a percentage
value for thePeak Adoption Level. The expected characteristics of the innovatidiffsision

is also graphically displayed using an S-shapedecoonsistent with those found in diffusion
literature (e.g. Griliches, 1957; Marsh, PannellL.i&dner, 2000).

4.1 Testing and further development

As part of the development process for the tobhg been tested by eleven regional co-
ordinators for the Grain & Graze 2 program who exe twenty-eight ex-ante projects
overall (Kuehne, Nicholson, Robertson, & Llewell@®11). After using the tool the co-
ordinators were interviewed. One reported: “The wHtadoption calculated was often really
slow—depressing! ... It shows good reasoning whyoitild be slow ... ”. Even though they
thought thelTime to Peak Adoption was longer than what they wished for (bearing indn

that this figure affected the attractiveness oirtheojects for future funding) they felt that the
tool provided plausible explanations for why thigsithe case. This early testing of the tool
was reassuring in that it showed that the hopedrd important aim of predicting adoption
was not illusive, but with further development dasting was likely to be achieved. They
also said that: “The real value is that it makes gronk why we do something—the
constraints and leverages”. This comment showedleaool worked to inform users about
the influences on adoption and diffusion which w&aether aim of the tool. Showing how the
tool works to engage participants one said, “... oesiing to the questions made you think,
especially about the audience, the social factodstlae risk aspects”. Early testing of the tool
is encouraging with users cautiously suggestingttieatool appears to achieve each of its’
aims. To ensure a more robust tool validationss aleing conducted using diffusion data
sets when the speed and extent of adoption andohtis twenty one variables used in the
tool are already known. After testing, validatiordaany refinements to the tool are
completed, the inner workings of the tool— the o#éisg and the process by which the tool

generates its outputs—will be described in a sulesigpublication.
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