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Abstract

The effectiveness of biosecurity measures at naltioorders is influenced by the
behaviour and levels of involvement of travellénsiolvement is the importance or
relevance of an object or situation to an individiravolvement helps regulate the
way in which people receive and process informadiot thus influences the extent
of information searching for decision making, anfbrmation processing and
persuasion. In this study, we drew on the concepivolvement to investigate the
response of individuals to New Zealand biosecuatuirements. A range of people
associated with the agricultural and food procegsettors were surveyed using a
five item scale of involvement to measure theielesf involvement in biosecurity.
The results indicated that most respondents hadumetd high levels of
involvement. This implies that respondents wereivatgd to attend to and process
information on biosecurity measures. However, fiaeapondents reported taking
note of biosecurity information implying that inwveiment with biosecurity prompts
some initial information processing which may orymmat continue over time.
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I ntroduction
New Zealand’s economy depends heavily on agricubund tourism (Goldson et al.,
2005; Jay et al., 2003). Historically New Zealangeographic isolation helped
exclude unwanted exotic species from entering thumicy, however increased trade
and travel has resulted in a corresponding incrieatse risk of biosecurity
incursions (Goldson et al., 2005; Hall, 2005; éagl., 2003; Kriticos et al., 2005).
The impact of human mediated accidental and delibentroduction of exotic
species is considerable (Andreu et al., 2009; BraD08; Vitousek et al., 1997).
Kriticos et al. (2005) estimated that, with no improvemeénthe biosecurity system,
New Zealand would have to deal with 542 potentestpncursions between 2005
and 2017. Taking into account direct impacts angborg control costs this would
cost the economy NZ$921 million (Kritices al., 2005). Further, Kriticos et al.
(2005) estimated that improving the rate of detectind interception of exotic
species at the border by 10% would reduce expaeditu incursions by $16 million
over the same time period.

A range of measures is used to reduce the numbmosdcurity incursions. These
include pre-border measures such as checking eating imported goods in the
country of origin, border control measures suchasening and inspection, post-
border surveillance programmes (Jay et al., 20@2Zirket al., 2008), and eradication
responses (Kean & Suckling, 2005). People arat@gral part of the biosecurity
system. There are numerous interactions betwegrigaban individual and



organisational level and at different points in $slgstem from the pre-border through
to the post-border environment. Their behaviourggponse to the measures
outlined above, will determine whether biosecurisiks can be easily managed.
Their response to a particular measure will depmmd range of factors, including
their perception of biosecurity. Therefore, undmnding people’s perception of
biosecurity is critical to effectively managing thek of biosecurity incursions
(Garcia-Llorente et al., 2008).

The New Zealand biosecurity system

New Zealand’s biosecurity system is considerecetore of the most
comprehensive in the world (Loope, 2004; MeyersoReaser, 2002). From the late
1800s the government has sought to protect Newadda primary industries from
invasive species (Jay & Morad, 2006). The currépgdrurity system in New
Zealand consists of a Biosecurity Act, introduaed993; a Biosecurity Strategy,
released in 2003 and endorsed by government; &atiagovernment agency, The
Ministry of Agriculture and Forestry (MAF). The Biecurity Act, passed by the
New Zealand government in 1993, was a means ofgamelting several different
Acts all relating to biosecurity (Webb, 1995). Ttated purpose of the Act is to
eradicate and manage unwanted organisms alredlyg country and to prevent
unwanted organisms from entering (Storey & Clay6Q)2). The Act outlines the
roles of importers, landholders and MAF (Webb, 1995e Act also specifies that
the public have a duty to report notifiable orgamsgWebb, 1995). Travellers to
New Zealand are also a biosecurity risk (Yound.e2@07; Forer & McNeill, 2008),
and are required to declare any biosecurity resiag before crossing the border.

Under standing responseto regulations

Traditionally most approaches to understandingviddial behaviour towards
regulations, such as biosecurity requirementseabtitder, have been based on
deterrence theory (Winter & May, 2001) where setéiest is the motivator for
behaviour (Akers, 1990). However, social and noiveanotivations have recently
been included in individual response to compliassaes (Winter & May, 2001).
The fundamental tenet of these approaches is thatdaidual’s actions are
governed by their attitudes. There is a range babeural models based on the
formation of attitudes such as the Theory of Readakction (Fishbein & Ajzen,
1975), the Elaboration Likelihood Model (Petty bt #983) and the Precaution
Adoption Process Model (Weinstein & Sandman, 198@)vever these models
assume that the decision made by the individughersubject is important enough
to merit the effort of forming an attitude (PrilugkTill, 2004). Given this, it is
important to understand when individuals are mikedyt to invest time and effort
into decision-making regarding their behaviour to¥garegulations, in this instance,
their response to New Zealand’s biosecurity requéets. Investing time and effort
into decision making tends to be reserved for nmoportant decisions while
automatic processes that require less effort apagad to make routine,
unimportant decisions (Derbaix & Vanden Abeele,3)98n individual’s perception
of the importance of a decision relates to thewvdlvement’ with the decision.
Hence, understanding individual behaviour regarthingecurity and identifying
ways in which that behaviour could be shaped reguan understanding of the
influence of involvement. Involvement has been dbsd as a means of determining
how important an issue or object is to a persomkkanen, 1994; Zaichkowsky,



1986) and thus has implications for the extenhédrimation processing and hence
behaviour (Salmon, 1986).

M ethods

M easuring involvement

Many scales have been developed to measure invehte®@'Cass (2000) found
that 23 measures had been developed to measuteamant in the last 40 years.
These ranged from simple elicitation of overalldiesf involvement (Zaichkowsky,
1985) to measuring involvement across several dsioes, thus identifying source
of involvement (Kapferer & Laurent, 1985). A revi@ivthe literature revealed a
number of potential involvement scales. One wasehdo measure involvement in
biosecurity; Mittal’s (1995) modification of Zaicblwsky’s (1985) involvement
scale, the Personal Involvement Inventory (PlII).

Zaichkowsky's (1985) involvement scale, the Pliswdgsigned to measure
involvement defined asa“‘person’s perceived relevance of the object based
inherent needs, values and interég/aichkowsky, 1985, p.342). The PII covered
personal, physical and situational involvementrvmle an overall measure of
involvement. It was a simple scale with 20 wordpaised to represent different
aspects of involvement such as important/unimpoead of no concern/of concern
to me. Each item was added up to give a total salorevolvement between 20 and
140. McQuarrie & Munson (1987) revised Zaichkowski1l, renaming it RPII.
They reduced the scale to 14 word pairs, and iroratpd some of Kapferer &
Laurent’s (1985) items into the scale in an attetoatccount for different
dimensions of involvement. The RPII was tested 2iprbducts. Later, McQuarrie &
Munson (1992) revised it again, reducing it to tebns. Mittal (1995) further refined
the PII, reducing it to five items. Mittal excludedms that were designed to identify
sources of involvement, i.e. antecedents of involet, those items that had been
identified as having presented confounding issueéstlae attitude items from the
original scale. Mittal (1995) argued that this reeld the scale to items that
operationalised involvement, rather than identfysources of involvement.

Mittal’'s (1995) revision of the PIl was chosen besait was designed to measure
overall involvement, in this case in biosecurithis'scale is short, containing only
five items. This helped address several issuebligiged by McQuarrie & Munson
(1987), including reducing respondent fatigue aalicing the length of a survey
with an involvement scale. The five item scaleuflined in Table 1.

Table 1: Mittal's (1995) Five Item Scale for Measgrinvolvement (items
marked with an asterisk needed to be reverseddcore
Important to me 1 2 3 4 5 Unimportant to me*

Of noconcerntome 1 2 3 4 5 Of concern to me
Means a lot to me 1 2 3 4 5 Means nothing to me*
Matters to me 1 2 3 4 5 Does not matter to me*
Significant 1 2 3 4 5 Insignificant*

In order to cover involvement in the range of issoevered by the term biosecurity,
five aspects of biosecurity were identified. Eaaswhen defined and checked with



scientific experts. The five descriptions were;seicurity, quarantine, invasive
animal species, invasive insects, and exotic deseakplants, animals and humans.
In each case, the definition for each area of loisey was provided as is shown in
Table 2, followed by a question. For each questiespondents were required to
indicate their level of involvement with that aspetbiosecurity using the scale
outlined in Table 1.

Table 2: Definitions Question for Involvement irv€iAspects of Biosecurity.
Aspect of biosecurity Definition and Question
Biosecurity Biosecurity is defined as keeping getting rid of or

managing risks posed by pests or diseases to tmory,
environment and human health.
Quarantine Quarantine is defined as the procesginfy to minimise
risk of exotic pests and diseases entering a region
Invasive animal species Invasive animal speciesl@iiaed as animals native to
another region that spread widely and cause harm in
another region.

Invasive insects Invasive insects are defined secis native to another
region that spread widely and cause harm in another
region.

Exotic diseases of  Exotic diseases of plants, animals and humansedireed
plants, animals and as any disease or strain of a disease that ismé&lew
humans Zealand. Often these diseases have the potensal¢ad
quickly and cause severe problems and/or deatieto t
plant, animal or person that catches it.

A respondent with the lowest level of involvemami particular aspect would have
a score of 5 and a respondent with the highest &dvavolvement would have a
score of 25. The overall measurement of involversetihe average score across all
aspects of biosecurity. As such, the highest lef/elvolvement is an overall score
of 25.

Per ceptions of biosecurity

In addition, participants were asked to indicatgrtbverall view of biosecurity by
responding to several statements about bioseciitigy statements were adapted
from Obermiller (1995) who used these statementietermine perceived control,
concern and importance of water and energy consenvand recycling and solid
waste reduction. The statements, outlined in Tapleere rated on a 5 point scale,
where 1=strongly disagree, 5=strongly agree. Thparses to these scales provided
a comparison with the calculated level of involveiigom Mittal’s scale.



Table 3: Statements Used to Indicate Participaowgrall View of Biosecurity
(a 5 point scale, where 1=strongly disagree, 5agtyoagree).

1. There is not much one individual can do aboosécurity

2. The effort of one person to declare risk gosdsseless as long as other
people refuse to declare risk goods

3. The biosecurity risk to New Zealand is exaggetain the long run things
balance out

4. | don’t think New Zealand biosecurity is verygortant

5. The potential seriousness of biosecurity ishteging

Recall and response to biosecurity infor mation

Respondents who had travelled back into New Zealatitin the last 12 months
were asked a series of questions about their regpora range of biosecurity
requirements and information. As level of involverheas thought to influence the
amount of information search and effort put intoigien making, some indication of
the biosecurity information individuals had seed anticed, and their response to
that information, was required.

Respondents were asked to indicate if they hadisé@mation in the form of:

* A brochure/pamphlet on biosecurity

* Avideo shown on board most inbound internatioivakaft

* The New Zealand passenger arrival card

e Amnesty bins

» Other information and signs in the internationaivais hall
Respondents were also asked if they had seen tbetaredogs in the international
arrivals hall.

Respondents were also asked to rate the effebeohtormation provided using
three criteria, whether the information changedrtménd about declaring risk
goods, the usefulness of the information, andriy@rtance of the information in
highlighting New Zealand biosecurity requirements.

A web based survey was used to collect data. SBree§ developed by Apian
Software was used to design the survey. The irggabf questions was put together
in a word file. This was sent to an IT consultahiowsed it as a template to set up
the survey in SurveyPro. The survey was publisimedpgloted by 6 colleagues.
Some small changes were required and were incdgubirato the survey.

Target audience

The target audience for the survey were travelissociated with the agricultural
and food processing sectors. Postgraduate stufilentd.incoln University, staff at
Lincoln University and two research institutionghim New Zealand, and
participants at the South Island Field Days wergested. Surveying of the
postgraduate students took place in August/Septegi8. Emails were sent via
Faculty staff inviting postgraduates to complete sarvey. No incentive to complete
the survey was provided. A reminder email was apptoximately two weeks later.
The response rate was low, with only 49 responses.



The second round of surveying with staff and pgodicts at the field days was
undertaken between February and April 2009. Ada@résponse rate was low, with
85 responses. Data were analysed using the Misdtitvare package. Chi square,
Mann-Wallis, and Friedman tests were used to detersignificant differences in
the data as appropriate.

Results
A total of 134 responses were received over twadswof web surveying. This
provided a total of 125 useable responses. The@nelgmts were individuals who
worked or were associated with agriculture and laaskd industries. Approximately
37% of respondents indicated that they dealt witlsdxurity issues at work. The
majority of respondents were under 50 years of emeghly evenly spread between
male and female (52% male; 46% female), and shightér half were born in New
Zealand or Australia (56%). Respondents from tist found of surveying were
significantly younger than those in the second dywvith 51% indicating they were
18 — 30 years old, and another 26% indicating these 31 — 40 years old. This is
not altogether surprising given that the targeience in the first round of surveying
were postgraduates.

M easuring involvement in biosecurity

Overall involvement in biosecurity was calculatesihg Mittal’'s (1995) adaption of
the PII. Four of the five items on each scale wewerse scored. These were
recoded and a total level of involvement calculdig@dding the five items together.
This provided an involvement score between 5 (@eskt level of involvement) and
25 (the highest level of involvement) for eachled five areas of biosecurity defined
in the survey. The average involvement score achese five areas was calculated
and individuals were grouped into one of four catexg, based on their score. Low
involvement was categorised as a score from 5 tongtium involvement, a score
from 12 to 18; high involvement, a score from 1240 and very high involvement,
a score of 25. As can be seen in Table 4, overdhadspondents had high
involvement, with another 23% indicating they weeey highly involved in
biosecurity.

Table 4: Level of Involvement of Respondents Basedverage Involvement
Scores across Five Areas of Biosecurity
Total number of respondents %

Low (5 -11) 2 2

Medium (12 — 18) 26 21
High (19 — 24) 68 54
Very high (25) 29 23
Total 125 100

The data was analysed to determine whether thene avg significant differences in
demographics of these groups. The two individudle had low involvement were
excluded from this and any further analysis becausas not possible to undertake
any valid statistical comparison with only two reedents. The only significant
difference between respondents with different leeélinvolvement was their age
(x°=14.737, P=0.022). Forty-five percent of those oasients with very high levels



of involvement were under 30. Thirty seven peracgmespondents with high levels
of involvement were over fifty. Forty percent ofpendents with medium levels of
involvement were between 31 and 40 years old. Géiseg, those individuals with
very high involvement were young, those with highalvement were older and
those with medium involvement were slightly youngehis result is similar to that
predicted by Diamantopoulos et al. (2003) who adlghat demographics alone are a
poor means of defining an individual in regardamdssue such as biosecurity.

Extent of infor mation processing

Somewhat surprisingly there were no differencewéen respondents regarding
their recall of information. Level of involvemerst thought to influence the amount
of information processing, however this was notleut in this case. There were
differences between respondents at different leselsvolvement regarding their
assessment of the information they saw. Respondeétitsnedium involvement felt
that the video was more likely to change their néothpared to those individuals
who were highly or very highly involved (mean scoaé 2.5 for medium
involvement, 1.7 for high involvement and 1.6 fery high involvement on a five
point scale where 1=no change and 5=changed my amddleclared risk items).
There were some significant differences betweegporedents regarding the
usefulness of information. Those respondents wetly high involvement rated the
arrival card as being much more useful than mediuinighly involved respondents
(mean scores of 4.6 compared to 3.9 for mediumwevoent and 4.2 for highly
involved respondents, on a five point scale whemol very useful, 5=very useful).

Rating of biosecurity

The level of involvement also influenced resporteds/e statements on biosecurity
(Table 5). Generally, those respondents with a tdexeel of involvement were

likely to indicate that biosecurity was less impaitt and that one person could not
do very much about it.



Table 5: Differences in Response to BiosecuritpseiThree Levels of
Involvement, Medium, High and Very High (a 5 pasctle, where
1=strongly disagree, 5=strongly agree)

Medium High Very high
involvement involvement involvement
I don’t think New Zealand biosecurity 1.5 1.5 1
is very important
There is not much one individual can 1.8 1.4 1.1
do about biosecurity
The potential seriousness of biosecurity 3.6’ 3.9 4
is frightening
The effort of one person to declare risk ~ 2.1° 2.3 1.4¢

goods is useless as long as other people

refuse to declare risk goods

The biosecurity risk to New Zealand is 2.3 1.6 1.3
exaggerated, in the long run things

balance out

"Mann-Whitney tests were unable to undertaken anstaitement as all individuals
in the very highly involved category had rated #tstement 1 (meaning that all
values in the column were identical)

&Significant difference, P=0.0022

® Significant difference, P=0.0278

°Significant difference, P=0.0026Significant difference, P=0.0007

®Significant difference, P=0.0026Significant difference, P=0.0002

Discussion
M easuring involvement in biosecurity
The results of this study indicate that respondest® highly involved in
biosecurity. The scale used to measure involvernethis issue was a scale
originally developed for products. However Mitta{l995) involvement scale, a
revision of the PII developed by Zaichkowsky (19&peared to provide a robust
measure of the level of involvement in biosecurTtyis level of involvement was
validated via participants’ response to a ranggatements about biosecurity
indicating they were concerned about biosecurityfait it was important.
Respondents’ background also indicated they shoeiidvolved with biosecurity,
working in industries that had potential links iod®curity issues and dealing with
biosecurity issues at work.

However the results of this study indicate thatehgere differences between
involvement in this issue and involvement in praduduch of the literature on
involvement centres on products and advertising#éaket al., 2007; Zaichkowsky,
1994). The literature on involvement suggeststtinase who are highly involved
should allocate time and effort to searching féorimation in order to make a
decision about a product or issue, for exampleslaging widely or seeking
information from experts (Celsi & Olson, 1988; Fiy& Goldsmith, 1993; Lee et al.,
1999).

Respondents who were highly involved did not intidaey read or took note of
more information than those who were less involVedyever very highly involved



respondents rated some biosecurity informatiorecsfitly to those who were less
involved. Very highly involved respondents indicatbat they had already made up
their mind and were less likely to indicate thdbimation changed their decision to
declare risk goods. These respondents also felthbaarrival card was the most
useful in terms of the information provided.

There is some evidence in the literature to sughestonce attitudes are formed,
individuals who are highly involved are less likétyprocess information that is
counter to those attitudes (Park et al., 2007). él@wvwhile attitudes are being
formed highly involved individuals are more likely take note of information
relevant to the issue or product (Park et al., 260ifuck & Till, 2004). The
implication for the results of this study is thagthinvolvement respondents had
already formed beliefs and attitudes about Newatehbiosecurity requirements
and so were not inclined to take notice of thenmfation provided to them as they
came back into the country. This suggests thatetlmebviduals already felt they
knew what they needed to do to comply with biosiéguequirements.

Limited information search under high involvemeanditions has been explored by
Moorthy et al. (1997). They presented evidenceauggest why the relationship
between the amount of search and experience watpritduct can be an inverted U
shape. The consumer becomes more like an expexpasience increases which
means that while the cost of searching decredsespportunity cost increases
(Moorthy et al., 1997). Travellers in our samplel lapparently decided that they had
gathered enough information to be able to meebithgecurity requirements and so
the opportunity cost of further information seaveds high, given they felt the
environment was stable and the requirements shmildhange dramatically.

Another explanation for the results of this stugglering involvement in biosecurity
may be in the effect of enduring involvement. Alligb individuals may have
enduring involvement in an issue, this may not aeasly imply that information
search and processing is maintained over time. typhes of behaviour is exemplified
in the consumer decision making process, brandtioy@rand loyalty is
characterised by high involvement but less effattipto information search (Assael
et al., 2007). As consumers become more experienited product or product
class, loyalty tends to increase and informati@rgdedecreases (Ratchford, 2001).
Brand loyalty tends to occur when a purchase datisi considered risky, or is a
source of self identification, such as when buyangehicle or house (Assael et al.,
2007; Richins et al., 1992). The results of theaesh outlined in this paper appear
to suggest that respondents were exhibiting brayal behaviour with regard to
biosecurity.

| mplications

There are several implications of the results @f thsearch into travellers and their
response to New Zealand biosecurity requiremeintstlys highly involved
individuals had an understanding of New Zealanddxsarity requirements and the
implications of not meeting those requirements.o8dty, those highly involved in
biosecurity could reach a point at which they fleéty did not need to process more
information on this issue. This is not necessaiproblem. It means that most of
these individuals should understand biosecurityireqnents and follow them.
However it is an issue if the biosecurity requiretsechange. Ensuring that these



high involvement individuals take note of new imf@tion could prove difficult,
especially if they believe they already know wisatdaquired. Finally, this research
demonstrates that understanding involvement irssunei can provide significant
information on individual’'s behaviour in regardtt@t issue.
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