Research Note 99/2 |

Network Analysis in Agricultural
Extension

There is a view that research and extension should not be seen as separate processes
involving distinct institutions which must somehow be linked. Rather, scientists,
specialists, extension workers, consultants and producers should be seen as partici-
pants in a single agricultural knowledge and information system (AKIS). At a recent
conference in New Zealand, Senior Project Officer, Brendan Doyle, arqued that this
perspective offers new insights into the way in which technology transfer occurs, and
new ideas as to how to increase the rate of adoption of new ideas and techniques in
farming.

Background

In 1996, the Centre trialled the use of social network analysis on a large multi-site regional research and
extension project in the temperate high rainfall zone of south-eastern Australia. With this approach, the
people and organisations participating in the project can be described as network members. Starting with
the central person, a list of network members can be compiled by creating a record of each person’s contacts
with other people about the research site. This information can include for example, the occupation of
people contacted, the frequency of contact, how influential the person is and subjects discussed. From this
base information, and using appropriate software it is possible to quantify a series of social networks, one
for each subject area discussed.

An example of network structure

Figure 1 displays the network associated with the discussion of research objectives at one of the research
sites studied. In this figure, the members of the network have been assigned a label designating the re-
search site and their occupation and their position in our database. Network members’ opinions about the
research site generally were gauged using five questions that sought to determine their degree of satisfac-
tion with the results of the research. A green diamond shape indicates that the member generally holds a
favourable opinion of the research program at the site. A yellow ellipse indicates a neutral view while a red
rectangle signifies a generally unfavourable opinion.

The arrows in the figure represent the reported influence of network members on each others’ opinions
about the research. The arrowheads point in the direction of the person who is influential. For example, the
researcher A.RES.33 is influenced by a number of other network members such as project technician A.TA .40,
district agronomists A.DA.23 and A.DA.25 and local producer A.FARM.75. Examination of the figure shows
that A.RES.33 has identified all those in the lower portion of the diagram as being influential. Similarly,
A.RES.33 influences A.DA.25, A.DA.23, A.TA .40 and A.FARM.67. In these cases, the lines between members
with an arrowhead at one end only designate one-way influence relationships. Where an arrowhead ap-
pears at both ends of a line between two members, this designates two-way influence relationships. Each
member has identified the other as influential on their views about the research.
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Objectives Network (%)
Centralisation
Indegree 11.8
Outdegree 99.1
Betweenness 14.6
Network density 7.9
One-way links 81.3

Statistical measures summarising the structure of the net-
works are presented in table 1. Three measures of net-
work centralisation are reported in the table — ‘indegree’,
‘outdegree’ and ‘betweenness’. These measures provide
an indication of the extent to which the network is domi-
nated by only a few of its members in various ways. They
are scaled to range from a minimum of zero to a maxi-
mum of 100 . Ideally, and from a technology transfer per-
spective, the network should exhibit low values for all
the centrality measures indicating that many members of
a network are interacting directly with a high proportion
of other members in their network. The ‘outdegree’ meas-
ure in the example is very high, showing that in this net-
work most people have influence on the same person
(A.RES.33).

Network density measures the number of interactions
between people in a network of people as a percentage of
the maximum possible number of interactions. The higher
the percentage the denser the network, the more the peo-
ple in the network are interacting with each other. Finally,
the last measure indicates the proportion of interactions
between network members that are one-way. A one-way
interaction occurs when one member influences another
in a network but the reverse is not the case. A two-way
relationship occurs when both members influence each
other. From a technology transfer perspective, the value
for density should be high while the proportion of one-
way interactions should be small.

Conclusions

This paper has shown that as an objective measure, net-
work analysis, provides the opportunity to quantify vari-
ous aspects of network performance. Further, should
these analytical techniques be conducted across a number
of sites, the examination of their workings in this format
will bring to light any differences between them.

The use of network analysis in the AKIS framework there-
fore provides a useful methodology for quantitatively
studying the networks individually and drawing com-
parisons between them. The ability to measure network
components offers new opportunities to improve the ef-
fectiveness of network operation and technology
transfer.

Further information:

Kaine, G., Doyle, B., Reeve, 1. & Lees, J., 1999, Agricul-
tural Knowledge and Information Systems: A Network
Analysis, A paper presented to the 43rd Annual Confer-
ence of the Australian Agricultural and Resource Economics
Society, Christchurch, New Zealand, 20-22 January.

Contact: Brendan Doyle (02) 6
bdoyle2@metz.une.edu.

The Rural Development Centre, UNE, Armidale, NSW 2351. Ph: 02 6773 2220, Fax 02-6773 3245, http:/ / www.une.edu.au/trdc/RDC.HTM



