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Abstract
Travellers entering the Fruit Fly Exclu-
sion Zone at Kamarah, the Sturt highway, 
and Broken Hill were asked questions 
about their knowledge of fruit fl y issues 
and their vehicles were examined for 
fruit. Of the travellers examined 90.2% 
had heard of the Zone before entering, 
and of those 97.3% knew not to carry fruit 
or to dispose of fruit before entering the 
Zone. Only 4.3% of travellers who had 
heard of the Zone prior to entry carried 
fruit, while 24.7% of travellers who had 
not heard of the Zone carried fruit. There 
was a highly signifi cant negative rela-
tionship between the proportion of trav-
ellers found with fruit and the frequency 
of travel. 

In this roadside survey, 96% of travel-
lers recalled seeing the road signs, while 
15% learnt about the zone by ‘word of 
mouth’ or ‘local knowledge’ and 10.7% 
and 3.1% of respondents obtained their 
information from television and radio 
respectively. There were, however, dif-
ferences between sites. Only 31.8% of 
travellers could correctly recall the value 
of the two penalties advertised on the 
road signs however 44.5% and 34.5% re-
called the two individual amounts. 18.4% 
of those who claimed not to know about 
the fines carried fruit compared with 
about 3.5% for those who remembered 
some penalty. Tomatoes were frequently 
not thought of as being fruit and this con-
fusion needs to be addressed. Different 
risk groups were affected by different 
awareness tools and a variety of aware-
ness tools need to be used in a public 
awareness campaign. Any travel or risk 
group which recalled an awareness mes-
sage invariably were less likely to carry 

fruit. Any improvement in the delivery 
of the community awareness campaign 
will improve the overall management of 
the quarantine zone.

Introduction
The maintenance of areas free of the 
Queensland fruit fly (Qfly) (Bactrocera 
tryoni (Froggatt)) requires several strate-
gies. These include monitoring, exclusion 
of pests and host fruit, community aware-
ness and control of incursions (Malavasi 
et al. 1994). For regulators of the trade 
zone known as the Fruit Fly Exclusion 
Zone (FFEZ), a key question is how do 
Qfl y move from the infested area into the 
FFEZ. Natural fl ight appears to be limited 
to 6 kilometres at best (Meats et al. 2003) 
with 400 m being much more common. 
Wind assisted fl ight seems unlikely given 
the dry conditions in inland New South 
Wales (NSW) (Dominiak et al. 2006). The 
carriage of host produce, which may be 
infested with fruit fl y, seems to be the most 
likely method by which fruit fl ies enter 
the FFEZ.

Roadside inspections to check vehicles 
for hosts of fruit fl y have been used widely 
in Australia (Ballantyne 1992, Dominiak et 
al. 2000a) to prevent the entry of host fruit, 

or to prevent the movement of infested 
fruit out of an incursion area (Cantrell et 
al. 2002). More recently in NSW, driver 
surveys at ‘roadblocks’ have been em-
ployed to assess knowledge of travellers 
about fruit fl y issues (Dominiak et al. 1998, 
2000b, 2001, Dominiak and Barchia 2005). 
Ernst and Young (1999) designed a survey 
to assess community awareness of fruit fl y 
quarantine related to the FFEZ, which was 
tested on 970 travellers. This form was re-
used in the current assessment. 

A program to inform the local and trav-
elling public about the FFEZ has been op-
erational since 1990 and the program for 
1999/2000 was described by Marrows and 
Dominiak (2000). Fruit fl y roadblocks com-
menced at Kamarah and Sturt Highway 
in 1994 (NSW Agriculture 1997) and at 
Broken Hill during 1997 (Campbell 2000). 
The awareness program and roadblock 
operations are refi ned each year, based 
on roadside surveys. The activities of the 
NSW roadblocks and the related assess-
ment of the TriState Community Aware-
ness Program in 1999–2000 is reported in 
this review.

Methods and materials
Data from 11 955 vehicles surveyed over 
an eleven-month period from June 1999 
to April 2000 at three sites (Broken Hill 
– BH, Kamarah – K, and Sturt Highway 
– S) are examined in this report (Table 1). 
The roadblocks consisted of a pull-over 
site beside the roadway to which travel-
lers (a vehicle with occupants) were di-
rected by contract staff. The driver of the 
vehicle (deemed to be legally responsible 
for the contents of the vehicle) was asked 
to participate in a voluntary question-
naire and then the vehicle was checked 
for fruit. Where fruit was found or given 
by travellers (driver or other occupants), 
the fruit was confi scated and additional 
information was collected for a possible 
legal response. In the questionnaire, each 
question had several expected answers 
(based on previous responses by travel-
lers) and the most appropriate expected 
answer was circled by the inspector. If a 
traveller gave an answer that was not an 
expected answer, then their response was 
recorded and assigned a category during 
data entry.

The data in this paper were compiled 
from two slightly different surveys at Bro-
ken Hill in the western end of the FFEZ 
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Table 1. The number of vehicles surveyed for each site/month (BH= Broken 
Hill; K= Kamarah; S= Sturt Highway).

Jun. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Total

BH 0 620 1115 469 602 0 0 0 0 2808

K 0 0 68 0 597 0 0 130 271 1066

S 509 0 1162 1941 1543 523 666 423 1314 8081

Total 509 620 2345 2410 2742 523 666 553 1585 11955
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and at the Sturt and Kamarah sites in the 
eastern end of the FFEZ. All nine questions 
were asked at Sturt and Kamarah but only 
questions one, four, fi ve, eight and nine 
were asked at Broken Hill. Some ques-
tions solicited similar answers and were 
designed to act as a double check of infor-
mation. Additionally the roadblock sur-
vey forms were fi lled in to varying degrees 
depending on the diligence of individual 
operator. The combined survey informa-
tion was entered into a database. Random 
audits were conducted on the data entry 
process for each day’s data collection. The 
combined survey questions and one ob-
servation (Question 9) and expected an-
swers were as follows. 
• Question 1. What was the traveller’s 

home town and state? This was the 
only question without an expected an-
swer. During data entry, the home town 
was assigned to one of 14 regions in 
Australia. 

• Question 2. How often have you trav-
elled into the exclusion zone in the past 
one year? The three expected answers 
were: only once or this time, between 
one and ten times, or more than ten 
times.

• Question 3. Before stopping at this 
road block, had you heard of the fruit 
fl y exclusion zone? If the answer was 
yes, the inspector would circle yes and 
proceed to question 4. If ‘no’ response 
was circled, the inspector would pro-
ceed to question fi ve.

• Question 4. How did you find out 
about the fruit fl y exclusion zone? The 
nine expected answers were: roadside 
signs, word of mouth, radio, television, 
newspaper article, employer, brochures 
in hotel/motel, children reminded me 
and other.

• Question 5. What should travellers do 
before entering this zone? The four ex-
pected answers were: not carry fruit, 
dispose of fruit, don’t know and other.

• Question 6. If you were not carrying 
fruit, why not? The four expected an-
swers were: you never intended to car-
ry fruit today, you thought about car-
rying fruit but decided not to because 
of the exclusion zone, and you were 
carrying fruit but disposed of it before 
entering the zone, and other.

• Question 7. Thank you for deciding 
not to take fruit into the Zone. Can you 
recall what convinced you to not carry 
fruit? The six expected answers were: 
roadside signs reminded me, to avoid 
the fi nes, children reminded me, it is 
the right thing to do, to protect the area, 
and any other reason.

• Question 8. Can you tell me what the 
penalties are for carrying fruit into the 
exclusion zone? The six expected an-
swers were: a $200 fi ne, a fi ne, a warn-
ing, an $11 000 fi ne, don’t know and 
other.

• Question 9. Inspectors also observed 
the occupants of the vehicles and 
placed them in one of the following fi ve 
categories: family and children, adults 
not retired, adults retired, single adult 
or commercial traveller. 

Multiple answers could be given for Ques-
tions 4, 5, 7 and 8.

Statistical methods
The data were analyzed (GenStat 5 1997) 
using a range of generalized linear mod-
els. Fruit carriage (yes or no) was analyzed 
as a binomial random variable using a log-
it link function in logistic regression. Two-
way contingency tables were analyzed 
using a Chi-square test for independence. 
Higher order tables were analyzed using 
log-linear models. Differences in response 
patterns within tables were identified. 
Tests of signifi cance were made at the 5% 
level. Results are discussed in the text but 
not all tables are presented due to their 
large number. Relationships between 
sets of variables were examined using a 
Chi-squared test for independence or log-
linear models assuming a Poisson distri-
bution. Predictions for individual factors 
were obtained from the data for that factor 
and comparisons made between observed 
and predicted values. 

Results and Discussion
Fruit carriage 
Of the 11 955 vehicles surveyed, 647 
(5.41%) carried fruit. There was no signifi -
cant difference in the proportion of vehi-
cles with fruit at the Kamarah (3.85%) and 
Sturt (4.38%) sites, however the Broken 
Hill site had a signifi cantly higher propor-
tion (8.97%) of travellers carrying fruit. 

Signifi cant factors in fruit carriage
There were highly signifi cant differences 
in the carriage of fruit between response 
categories for most of the questions asked. 
These questions were: ‘Had you heard of 
the FFEZ before travelling?’; ‘Where is 
your home town?’; and ‘How often do 
you travel into the FFEZ?’ and the type of 
travellers. There was a signifi cant site by 
month interaction (P <0.001) and ‘heard 
of FFEZ’ by ‘often travel’ interaction (P = 
0.002) in the fruit carriage response.

Frequency of travel
Travellers were asked how many times 
they had travelled into the FFEZ by road 
in the last 12 months and their answers 
were placed in one of three categories 
(only once, between 1 to 10 times, and 
more than 10 times). These answers were 
further divided into travellers with and 
without fruit. There was a highly signifi -
cant negative relationship between the 
proportion of travellers with fruit and the 
frequency of travel in the FFEZ (Table 2). 
The interaction between frequency of trav-
el and roadblock site was not signifi cant, 
with the proportion of travellers carrying 
fruit similar at each site. 

In this survey, 37% of the traffi c fl ow 
entered the FFEZ only once per year and 
the current trip was presumably their fi rst 
entry. These travellers carried fruit at the 
highest rate (11.1%). Travellers with 1–10 
and more than 10 entries carried fruit less 
frequently at 4.1% and 1.6% respectively. 
The increasing frequency of travel con-
tributes to a lower proportion of travellers 
carrying fruit. The issue for regulators is 
how to get a higher proportion of fi rst time 
travellers not to carry fruit.

Heard about the FFEZ?
Travellers were asked if they had heard 
about the FFEZ before being stopped at 
the roadblock. Of the 8545 replies; 7708 
(90.2%) replied ‘yes’ and 837 (9.8%) re-
plied ‘no’. Of the ‘yes’ vehicles, 4.3% 
carried fruit while 24.4% of the ‘no’ an-
swer vehicles carried fruit. There was no 
interaction with sites indicating that the 
proportions of travellers carrying fruit for 
each response were similar at all sites. 

Answers to this question were cross 
referenced with the number of times that 
the road had been travelled in the last 12 
months. There was a signifi cant interac-
tion (P = 0.002) in fruit carriage between 
the ‘hearing about FFEZ’ and the fre-
quency of travel. For those who had heard 
of the FFEZ, the proportion of travellers 
carrying fruit decreased with increased 
travel into the FFEZ. For those who had 
not heard of the FFEZ, the proportion did 
not change with increased travel into the 
zone. However there was a small sample 
size for the group who had not heard of 

Table 2. Numbers and percentages of travellers and number and 
proportions of travellers with fruit (95% confi dence limits in brackets) and 
the number of times travelled on that road in the last year. Proportions 
followed by the same letter are not signifi cantly different.

Number of 
travellers

Number of 
travellers with fruit

Proportion with 
fruit 

Only once/this time 3479 (37%) 386 0.1110 (0.0053) a 

Between 1 and 10 times 3445 (37%) 141 0.0409 (0.0034) b

More than 10 times 2389 (26%) 38 0.0159 (0.0025) c

Total 9313 565
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the FFEZ and had travelled more than 10 
times, resulting in a large standard error, 
making it more diffi cult to detect signifi -
cant differences (Table 3).

Of the 7611 travellers who had heard 
about the FFEZ, 32% were fi rst time trav-
ellers and carried fruit in 7.5% of vehicles. 
Conversely, of the 828 travellers who had 
not heard of the FFEZ, 80.5% were fi rst time 
travellers and carried fruit in 23.9% of ve-
hicles. Within fi rst time travellers, knowl-
edge of the FFEZ contributed strongly to 
decreasing the proportion of travellers 
carrying fruit. Of the 3127 fi rst time travel-
lers, it is encouraging to see that 79% had 
heard about the FFEZ. It could be inferred 
that the TriState Awareness campaign was 
having an infl uence on travellers. 

Frequent travellers (up to 10 times) who 
did not know about the FFEZ made up 
less than 2% of travellers and made up 
less than 0.5% of traffi c fl ow. These ob-
servations support the fi nding associated 
with frequency of travel above and by 
Campbell (2000). The last two ‘not heard’ 
groups carried fruit at 24.5% and 15.4% re-
spectively, compared with 3.2% and 1.4% 
in the ‘yes heard’ groups. Having heard 
about the FFEZ contributes strongly to a 
decreasing percentage of travellers carry-
ing fruit. This observation would appear 
to support the use of community aware-
ness programs, including into areas and 
regions distant to the FFEZ. However it 
is less clear which is the best way to in-
form travellers about the FFEZ and their 
obligations, particularly for the fi rst time 
travellers. While road signs appear to be 
the most important, these are modifi ed or 
supported by other methods (Table 6).

How had travellers heard about the FFEZ?
Travellers were asked how they found out 
about the FFEZ, and their answers were 
placed in any of nine options as described 
in Table 4. When multiple answers were 
given, more than one box was ticked; 8327 
survey forms contained 10 941 answers.

Multiple answers were given so signifi -
cant differences between the nine options 
cannot be tested. Over 96% answering the 
question stated that they had seen the road 
signs. Overall, 10.7% of respondents got 
information from TV however only 6% at 
the Broken Hill site noted this response 
compared with 12.7% at both Kamarah 
and Sturt. Across all sites, 3.1% recalled 
radio as a source of information, with 
2.6% and 2.4% at Broken Hill and Sturt 
respectively but 7.7% at Kamarah. There 
was a similar trend for newspapers (Table 
4). Given that the retirees were the highest 
risk group (a high proportion of retirees 
carry fruit) (Dominiak et al. 1998, 2000, 
2001, Dominiak and Barchia 2005, Domin-
iak and Coombes 2009), the analysis was 
repeated for retirees alone (Table 5) and a 
similar pattern to the general response to 
this question was found.

Table 3. Travellers who answered ‘yes’ or ‘no’, with the frequency of travel, the number 
and percentage of travellers, the number of travellers with fruit, the proportion of 
travellers with fruit (95% confi dence limits in brackets). Proportions followed by the 
same letter are not signifi cantly different.

Travellers heard about 
FFEZ ‘yes’

Number of 
travellers

Number of 
travellers with fruit 

Proportion with 
fruit

Only once/this time 2466 (29%) 185 0.0750 (0.0053) b 

Between 1 and 10 times 2961 (35%) 97 0.0328 (0.0033) c 

More than 10 times 2184 (26%) 31 0.0142 (0.0025) d 

Travellers heard about 
FFEZ ‘no’

Only once/this time 661 (8%) 158 0.2390 (0.0166) a

Between 1 and 10 times 141 (>2%) 36 0.2553 (0.0367) a

More than 10 times 26 (>0.5%) 4 0.1538 (0.0708) abc

Total 8439 511 0.0578

Table 4. Responses to the question regarding ‘method of fi nding out about 
the FFEZ’ for each of three sites. For each method and each site, the fi rst 
number in the cell is the number of respondents who answered ‘yes’, 
followed by the proportion of all respondents who answered ‘yes’, followed 
by the proportion of respondents who carried fruit.

Method of 
fi nding out

Sites Total

Broken Hill Kamarah Sturt

Road signs 2291 957 4794 8042

(0.9455) (0.9866) (0.9716) (0.9658)

(0.0733) (0.0199) (0.0348) (0.0440)

Word of mouth 260 149 839 1248

(0.1073) (0.1536) (0.1700) (0.1499)

(0.0385) (0.0067) (0.0203) (0.0224)

TV 144 123 624 891

(0.0594) (0.1268) (0.1265) (0.1070)

(0.0347) (0.0081) (0.0224) (0.0225)

Radio 63 75 116 254 

(0.0260) (0.0773) (0.0235) (0.0305)

(0.0476) (0.0133) (0.0000) (0.0158)

Newspaper 59 60 142 261

(0.0243) (0.0619) (0.0288) (0.0313)

(0.0509) (0.0167) (0.000) (0.0153)

Employer 9 6 16 31

(0.0037) (0.0062) (0.0032) (0.0037)

(0.0000) (0.0000) (0.0000) (0.0000)

Brochures in hotel/
motels

49 2 14 65

(0.0202) (0.0021) (0.0028) (0.0078)

(0.0612) (0.0000) (0.0714) (0.0615)

Children/school 5 2 8 15

(0.0021) (0.0021) (0.0016) (0.0018)

(0.2000) (0.0000) (0.1250) (0.1333)

Other 53 6 75 134

(0.0219) (0.0062) (0.0152) (0.0161)

(0.0943) (0.1667) (0.0800) (0.0896)

Total 2424 (0.0726) 970 (0.0206) 4934 (0.0357) 8327 (0.0447)
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Road signs were the main method of 
informing travellers about the FFEZ al-
though signs were supplemented by other 
methods. Table 6 presents the methods of 
reminding travellers ‘tree’. For instance, 
there were 8327 travellers who responded 
(with a ‘yes’ or ‘no’) to road signs, with 
372 travellers carrying fruit (4.5% of the 
travellers). Of these, 8042 confi rmed that 
they had seen the road signs, with 4.4% 
carrying fruit, while 285 travellers indi-
cated they had not seen the signs and 6.3% 
of these carried fruit. Of the ‘yes’ answers, 
there were 1144 travellers who also said 
‘word of mouth’ and only 1.9% of these 
carried fruit. Of the ‘yes’ answers to road 
signs, there were 6898 travellers who did 
not mention ‘word of mouth’ and 4.8% of 
these carried fruit. Almost invariably, the 
more frequent ‘yes’ answers resulted in 
lower fruit carriage, while the more fre-
quent ‘no’ answers generally resulted in 
increasing fruit carriage.

Of the 10 807 answers, given that mul-
tiple answers were provided, 96.6% indi-
cated that they had heard about the FFEZ 
by observing road signs. This is to be ex-
pected, given that travellers had driven 
past eight road signs in the previous 100 
kilometres. This agrees with results from 
similar earlier roadside surveys (NSW 
Agriculture 1997) where 97% of travellers 
recalled seeing the road signs. 

Word of mouth was the second most 
commonly recalled method and would be 
expected at each site, given the propor-
tion of locals (travellers with their home 
town within two hours of the roadblock 
site) however there were some multiple 
answers mainly with road sign answers. 
Travellers recalling a ‘word of mouth’ type 
response carried fruit at 2.2% or about half 
that of road signs. We assume their knowl-
edge is based on long term understanding, 
given that the horticultural production ar-
eas have been a quarantine zone for many 
decades.

TV was the third largest response and 
this group carried fruit at a rate similar to 
word of mouth respondents. Previous re-
ports indicated that TV was remembered 
by locals while radio was recalled more 
frequently by non-locals. It is perhaps not 
surprising that the fruit carriage rate was 
similar for ‘word of mouth’ and ‘TV’ re-
spondents, as both are linked to local trav-
ellers (Ernst and Young 1999). 

Radio and newspapers were the last 
main methods, and both groups carried 
fruit at 1.5%. Radio and newspapers re-
sulted in the lowest rate of fruit carriage. 
However only 2.4% and 2.5% of respond-
ents recalled these as being informative. 
Radio, newspapers and TV should remain 
part of the awareness campaign, due to 
their relative effectiveness and their rela-
tive proportions of the traffi c fl ow from 
recalling each of these methods. They also 
interact with road signs.

Behaviour before entering FFEZ
Travellers were asked what they should 
do before entering the zone. Answers were 
placed in one of three options (Table 7). 
The Chi-square test of independence was 
signifi cant Χ2 (df = 4, N = 8805) = 10.92, 
P = 0.027. Travellers at Sturt were less 
likely than travellers at Kamarah and Bro-
ken Hill to know not to carry fruit into 
the FFEZ. Fewer travellers than expected 
at Kamarah answered ‘don’t know’. More 
travellers than expected at Sturt, and 
fewer at Broken Hill, gave an answer cat-
egorized as ‘other’. Of the travellers who 
answered ‘don’t know’, more than 41% 
of travellers carried fruit, compared with 
3.99% who knew not to carry fruit or to 
dispose of fruit.

Of those who answered this question, 
97.3% knew not to carry fruit or knew 
to dispose of fruit before entry. This is 
slightly more than the 90.3% of travellers 
who claimed that they had heard of the 
FFEZ. The difference may be due to travel-
lers understanding they should not carry 
fruit, but not making the connection to the 
FFEZ. Perhaps the wording on road signs 
(the most commonly recalled information 
medium) needs to be changed if regulators 
think it is important to make the connec-
tion between the fruit and the quarantine 
zone. Currently signage attempts to link 
fruit fl y (not fruit) to the FFEZ. It might be 
argued that the non-carriage of fruit mes-
sage was more important: this seems to 
have been achieved based on our results 

Table 5. Responses to the question regarding ‘the method of fi nding out 
about the FFEZ’ used by retirees (percentages given in brackets).

Source of information Number remembering this 
method including this source

Number remembering only 
this method.

Road signs 893 (95%) 703 (75%)

Word of mouth 133 (14%) 12 (1%)

TV 94 (10%) 5 (<1%)

Radio 27 (3%) 0

Brochures in motels 8 (1%) 4 (<1%)

Children 1 (<1%) 0

Employer 0 0

Other 21 (2%) 15 (2%)

Table 6. The ‘yes’ and ‘no’ tree for the four main methods of hearing about 
the FFEZ. The fi rst item (‘yes’ or ‘no’) in each cell indicates if the traveller 
identifi ed this method, the next number is the total sample population, the 
fi rst fi gure in brackets is the number of travellers with fruit, and the second 
fi gure in brackets is the percentage of travellers with fruit.

Road 
signs

Seen road 
signs

Word of 
mouth

Radio TV

8327
(372)
(4.5%)

Yes
8042
(354)
(4.4%)

Yes
1144
(22)
(1.9%)

Yes 92 (3) (3.3%)
Yes 69 (2) (2.9%)

No 23 (1) (4.3%)

No 1052 (19) (1.8%)
Yes 287 (3) (1%)

No 765 (16) (2.1%)

No
6898
(332)
4.8%

Yes 143 (0) (0%)
Yes 76 (0) (0%)

No 67 (0) (0%)

No 6755 (332) (4.9%)
Yes 385 (10) (2.6%)

No 6370 (322) (5.1%)

No
285
(18)
(6.3%)

Yes
104
(6)
5.8%

Yes 3 (0) (0%)
Yes 0 (0) (0%)

No 3 (0) (0%)

No 101 (6) (5.9%)
Yes 9 (0) (0%)

No 92 (6) (6.5%)

No
181
(12)
6.6%

Yes 16 (1) (6.3%)
Yes 8 (1) (12.5%)

No 8 (0) (0%)

No 165 (11) (6.7%)
Yes 57 (4) (7.0%)

No 108 (7) (6.5%)
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above. Of those who responded that they 
knew not to carry fruit or to dispose of 
fruit, only 4% of this group carried fruit. 
It would appear that some travellers still 
take the risk of not being caught, knowing 
they should not carry fruit.

Additionally 42.6% of those who an-
swered ‘I don’t know’ also carried fruit. 
There is a need to minimize this group. 
Alternatively, if travellers knowingly take 
the risk of carrying fruit, knowing they 
should not, the ‘I don’t know’ answer may 
be an attempt to avoid the $200 spot fi ne. 
They apparently do not subscribe to the 
adage ‘Ignorance is no excuse for breaking 
to law’. Spot fi nes are normally issued to 
travellers, irrespective of their excuse for 
illegally carrying fruit into the Zone.

Why did travellers not carry fruit?
Travellers who stated they were not car-
rying fruit were asked why they were not 
carrying fruit and their answer was placed 
in one of three options (Table 8). Some of 
these travellers were subsequently found 
to have fruit.

The Chi-square test for independence 
showed some dependence in the patterns 
of answers. When comparing actual an-
swers with the predicted numbers, an-
swers of fewer travellers than expected 
at Broken Hill stated that they never in-
tended to carry fruit. At Kamarah, more 
travellers than expected decided not to 
carry fruit because of the FFEZ. More than 
expected at Broken Hill and fewer than 
expected at the other sites answered that 
they were carrying fruit but disposed of 
it before entering the FFEZ. For people 
answering they never intended to carry 
fruit, the proportions of travellers carrying 
fruit into each site were similar across all 
sites.

Those who claim they never intended to 
carry fruit, or decided not to carry fruit be-
cause of the FFEZ, actually carried fruit at 
0.8% and 0.9% respectively of traffi c fl ow. 
However those travellers who indicated 
that they were carrying fruit but disposed 
of it, carried fruit at 3.6% of traffi c fl ow.

Of those who claimed not to have fruit, 
89.5% ‘never intended to carry fruit today’ 
although 0.7% were found with fruit. A 
further 2.9% of travellers openly stated 
that they ‘decided not to carry fruit be-
cause of the FFEZ’, although 0.9% were 
found with fruit in the vehicle. The fi nal 
7.5% ‘were carrying fruit but disposed of 
fruit before entering the FFEZ’. This group 
carried fruit at 3.6% presumably as many 
travellers did dispose of what they think 
is ‘fruit’ but did not dispose of some ‘veg-
etables’ such as tomatoes and capsicums 
which are actually fruit. Alternatively trav-
ellers may have knowingly carried fruit, 
but claimed to dispose of fruit, hoping 
to avoid the fi ne. These results would 
seem to support the limited information 
from other questions which indicated 

that a small proportion of travellers car-
ried fruit while knowing they should not. 
Tomatoes and capsicums are commonly 
thought of as vegetables and not perceived 
to be fruit. The awareness message needs 
to be modifi ed to change this perception.

What convinced travellers not to carry 
fruit?
Travellers were asked if they could recall 
why they decided not to carry fruit, and 
their answers were placed in any of six 
options (Table 9); multiple answers were 
permitted. Comparing the answers for 
‘the roadside signs reminded them’ with 
the predicted model, more travellers did 
not carry fruit at Broken Hill (87%) and 

fewer at Sturt (38%) and Kamarah (42%). 
Fewer travellers at Broken Hill (14%) and 
more at Sturt (38%) and Kamarah (30%) 
answered ‘it’s the right thing to do’. Fewer 
travellers at Broken Hill (8%) and more at 
Sturt (41%) and Kamarah (39%) included 
the answer that they didn’t carry fruit ‘to 
protect the area’. No respondent at Ka-
marah gave ‘other’ answers for not car-
rying fruit, while 17 at Broken Hill and 31 
at Sturt gave ‘other’ reasons. There were 
no differences in the proportions choosing 
the responses ‘Children reminded me’ and 
‘To avoid fi nes’.

The most common answer (given that 
multiple answers could be given) was 
‘road signs acted as a reminder’ with 3536 

Table 7. Behaviour of travellers before entering the FFEZ for each of three 
sites, with the observed number of respondents, the predicted number 
(rounded to whole numbers) and the proportion still carrying fruit.

Behaviour Site Observed Predicted Proportion 
carrying fruit

Not carry fruit or 
dispose of fruit

Broken Hill 2622 2615 0.0755

Kamarah 948 936 0.0096

Sturt 4999 5018 0.0270

Total 8569 0.0399

Don’t know Broken Hill 51 52 0.4118

Kamarah 10 18 0.5000

Sturt 108 99 0.4259

Total 169 0.4260

Other Broken Hill 14 20 0.2143

Kamarah 4 7 0.5000

Sturt 49 39 0.1429

Total 67 0.1791

Total 8805 0.0484

Table 8. Reasons why travellers did not carry fruit for each of three sites, with the 
observed number of respondents, the predicted number (rounded to whole numbers) 
and the proportion still carrying fruit.

Reason for not 
carrying fruit

Site Observed Predicted Proportion 
carrying fruit

Never intended to 
carry fruit today

Broken Hill 1876 2056 0.0069

Kamarah 793 774 0.0063

Sturt 3894 3734 0.0072

Total 6563 0.0070

Decided not to 
carry fruit because 
of FFEZ

Broken Hill 67 67 0.0001

Kamarah 44 25 0.0455

Sturt 104 122 0.0001

Total 215 0.0093 

Were carrying but 
disposed of fruit 
before entering 
FFEZ

Broken Hill 353 173 0.0170

Kamarah 27 65 0.0001

Sturt 172 314 0.0814

Total 552 0.0362 

Total 7330 0.0093
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answers. This supports the earlier fi ndings 
indicating the high value of road signs as 
an awareness tool for road travellers. The 
two general answers of ‘to protect the 
area’ and ‘it is the right thing to do’ gained 
2259 and 2130 answers respectively. ‘To 
avoid the fi nes’ gained only 802 answers. 
This does not agree with the results of 
Dominiak et al. (2001) in which the spot 
fi nes combined with road signs caused a 
50% decrease in fruit carriage. However 
it could be inferred that the ‘road signs 
acted as a reminder’ answer could encom-
pass this answer also as fi nes are part of 
the text on road signs. The low ranking of 
‘children reminded the traveller’ indicates 
the low value of children/schools as an 
effective method of fi nding out about the 
FFEZ. Current efforts and expenditure on 
the school education kit may need to be 
reviewed.

What were the penalties?
On each of the three highways, there were 
eight road signs in the TriState group of 
road signs, four displaying ‘Spot fi nes 
$200’ and four displaying ‘Maximum pen-
alty $11 000’. Travellers were asked if they 
could remember what the penalties were 
for carrying fruit into the FFEZ. Multiple 
answers were possible and the following 
trends were identifi ed (Table 10). Of the 
9123 who answered the question about 
the penalties, only 2903 (31.8%) correctly 
recalled both penalties.

There were more travellers at Broken 
Hill (68%) and Kamarah (67%) and fewer 
at Sturt (52%) who knew the fi nes included 
$200. More travellers at Broken Hill (70%) 
than at Sturt (36%) and Kamarah (30%) 
knew of the $11 000 fi nes. More travellers 
at Sturt (65%) and fewer at Broken Hill 
(5%) answered ‘a fi ne’. A higher percent-
age of travellers at Broken Hill (16%) than 
at Kamarah (3%) and Sturt (13%) were not 
aware of fi nes and penalties for carrying 
fruit. More travellers at Sturt and fewer 
at Broken Hill and Kamarah answered ‘a 
warning’. Less than 1% of respondents 
at each site included ‘a warning’ in their 
answers. More travellers at Broken Hill 
(19%) than at Kamarah (4%) and Sturt 
(7%) answered ‘don’t know’ or ‘other’. 

In our survey, 8613 travellers answered 
both the questions about what to do before 
entering the FFEZ and what were the pen-
alties. Of these, 78 answered ‘don’t know’ 
to both questions and 50.9% of these car-
ried fruit. 

The correct answer to this question was 
‘$200 spot fi nes’ and ‘$11 000 maximum 
penalty’ and 2903 correctly gave both an-
swers. Given that multiple answers could 
be given, 5356 answered ‘$200’and 4128 
answered ‘$11 000’. A further 1847 knew 
there was ‘a fi ne’ but could not recall what 
value it was. These groups carried fruit at 
3.7%, 3.8% and 3.7% respectively. A few 
(37 travellers) answered ‘a warning’ and 

carried fruit in 3.2% of the vehicles. This 
theme of carrying fruit despite knowing 
the fi nancial penalties is consistent with 
answers to other questions, and is consist-
ent with other comments above.

Of the remainder, 836 travellers an-
swered ‘don’t know the penalties’ and 
18.4% of this traffic flow carried fruit. 
This concurs with previous results where 
higher proportions of traffi c carried fruit 
if they didn’t know about the FFEZ, and 
didn’t know what to do before entering 
the FFEZ. This is further supported by the 
observation that those didn’t know the 
penalties, didn’t know what to do with 
fruit before entering the FFEZ and hadn’t 
heard of the FFEZ before entering the zone 
carried fruit at the rate of 50.9%. 

However there may be two interpre-
tations of this information. The fi rst pos-
sibility is that travellers with fruit genu-
inely did not see the 8 signs (2.5 m × 2.5 
m with white letters on blue background), 
or the disposal bin, and did not hear/see 
any of the other parts of the community 
awareness campaign (TV, radio, newspa-
per, brochures). In not being aware, these 
travellers did not know that it was illegal 
to carry fruit into the FFEZ. The response 
to this interpretation is that more effort 
should be made to make travellers aware 
of fruit quarantine. However it is diffi -
cult to see what extra might be done. The 

reported failure to see the eight road signs 
(2.5 m × 2.5 m) has potential implications 
for fatigue amelioration programs for road 
authorities, and we question if this pos-
sibility is real. 

The second interpretation, and we sus-
pect more likely, was that travellers were 
actually aware, decided to take the risk of 
being caught, and when caught, claimed 
innocence by answering ‘I don’t know’ 
when answering questions. For program 
administrators, the question is do they 
need to respond to this minority of trav-
ellers, and if so, how? Several options 
present themselves; more could be spent 
on the community awareness, the road-
side inspections could be increased (also 
at an additional cost), or the fi nes could 
be increased. 

In summary, there is a range of aware-
ness tools being used and some tools 
are more effective on different travel-
ler groups. However, it does seem that 
those who do recall any of the messages 
do tend to carry less fruit. Based on the 
risk analysis reported by Clift and Meats 
(2001), any reduction in fruit carriage is 
likely to contribute positively towards a 
smaller number of infested fruit being car-
ried into the FFEZ and subsequently there 
is a diminished chance of fruit fl y popula-
tion developing in the FFEZ and interfer-
ing with trade agreements. The aim of this 

Table 9. Responses given by travellers when asked what convinced 
travellers not to carry fruit into the FFEZ, and the numbers and proportion 
carrying fruit.

Convincing 
factors

Total number 
of answers

Number of vehicles 
with fruit

Proportion 
carrying fruit

Road signs acted as a 
reminder

3536 69 0.0195

To protect the area 2259 18 0.0080

It is the right thing to do 2130 26 0.0122

Avoid the fi nes 802 12 0.0150

Children reminded the 
traveller

20 1 0.0500

Other reasons 48 2 0.0417

Table 10. Responses by travellers to the question concerning knowledge of 
the penalties for carrying fruit into the FFEZ. Answers were placed into any 
of six options with multiple answers being allowed.

Penalties Total number 
of answers

Number of vehicles 
with fruit

Proportion 
carrying fruit

$200 fi ne 5356 198 0.0370

$11 000 fi ne 4128 155 0.0376

A fi ne 1847 69 0.0374

Don’t know 836 154 0.1842

A warning 37 12 0.0324

Other 84 8 0.0952
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paper was to review the effectiveness of 
the awareness campaign and hence to in-
crease the effi ciency of both the awareness 
campaign and of the overall management 
of the quarantine zone.
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