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Abstract. The number of harmful plant pests and diseasescaytéed in phytosanitary checks
of plant materials during import and intra-communitovement by EU member states in 1999—
2008 were compared with import volumes, andatidnocphytosanitary efficiency indices were
calculated. There were but minor significant diéieces in phytosanitary efficiency between the
member states which had joined before 2004 andi¢lvemember states. Several factors, like
raw material import volumes, geographic positionl éime island effect were found to explain
differences in phytosanitary efficiency among thermber states.
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INTRODUCTION

The European Union has a common policy in protgdiite member states from
adverse effects of harmful plant pests and diseddes plant health regime includes
common lists of harmful organisms, obligations tnttol imported and marketed
plant products, to supervise production and takasmess against harmful organisms.

A few gquantitative analyses have been publisheglant pest interceptions in
European countries (Palmieri et al., 2005; Roquesuger-Rozenberg, 2006), with no
connection to efficiency in application of phytogary measures.

Differences among the phytosanitary capacities hef member states of the
European Union have been cited as one of the majtcal issues posing the
biosecurity risk to the common market. Brasier 008) has stated that assuming
the import inspection protocols across the 27 merskses are variable, control of
plant imports into the European Union will inevitatoperate at the level of the
weakest member state. In an attempt to overcome diffeculties concerning
comparison due to the objective differences betwitbenmember states, the current
paper determines the factors affecting phytosanigdficiency of the countries and
introduces a roughd hocindex of phytosanitary efficiency.

373



MATERIALS AND METHODS

The EU member states were categorized by membessdtigs into old (accession
before 2004) and new member states (accession after 2004) accordingly. The
collective consumption expenditure data for 199®&(European communities, 2009)
per membership category was averaged and analyzeadelst. The member states
were ranked by the mean collective consumption mdipere per inhabitant. Analysis
of Covariance was used to estimate if aptal imports (consignments of
unmanufactured i.e. raw material imported for inmitb the industrial production
process, except living plants, tobacco and foogressed in value in millions EUR)
from 1999 to 2008, bthe Collective consumption expenditstere per total imports
or c) Countryhave an effect on the number of findings of Harn@uganisms KO)
(EUROPHYT, 2009). The variables were normalizedldmyarithmic transformation.
Regression analysis of the number of ndti€ds in comparison to thé&otal imports
was performed to characterize the variation offitidings of HO in different member
states, and to find out which are the conditionglegetations ofHO findings at a
particular import level.

In order to eliminate the effect of the differencedrade levels, a phytosanitary
efficiency index was calculated by dividing the rhen of HO findings into theTotal
imports The indices of efficiency of countries were comgaaby one-way ANOVA.
Three-way ANOVA was used to study the effect othe geographic position of the
country (categorized according to whether the nitgjof the country is situated north
or south of the 50th parallel North), b) the shafecoastal border dominance (sea
border dominance if the coastal border equals oe@ds 50% of the border and land
border dominance if coastal border constitutestleas 50% of the state border) and ¢)
membership category as an additional factor.

STATISTICA 8.0 software (StatSoft Inc.) was used tloe calculations and for
creating graphs and tables. After comparison of twlective consumption
expenditure, Bulgaria and Romania were omitted fforther analysis in the absence
of data on their import volumes.

RESULTS AND DISCUSSION

Although no data is available about the nationatldats of phytosanitary
services, it may be assumed the expenses are poo@bto the national governments’
collective consumption expenditure (Fig. 1). Thielais an indicator, consisting of
national expenses for management and regulatisoaéty, provision of security and
defence, maintenance of law and order, legislatind regulation, maintenance of
public health, protection of the environment, reskeand development, and infrastruc-
ture and economic development. When comparing tbleative consumption
expenditure from 1999-2008 by member states, afisigm difference in government
expenses between the old and new member state$0.19;Df = 236;P < 0.001) is
obvious (see Fig. 1). This may lead to the conclughat new member states have
fewer resources available for biosecurity, whichymesult in introduction of harmful
plant pests and diseasé$Q) into the EU common market. In order to explor¢hi
number of HO findings depends on factoiGountry, Total imports or Collective
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consumption expenditure per total importise analysis of covariance was used. The
share of collective consumption expenditure pemahimports can be exploited as a
relative indicator for budgets allocated for pramsof public services while the effect
of incoming trade volume is eliminated, which isywhwas essential to test the impact
of this factor. Results of ANOVA indicate that orfliptal importsandCountry proved

to have a statistically significant effect on thember of reported findings (Table 1).
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Figure 1. Mean collective consumption expenditure of EU mendates in 1999-2008.
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Table 1. Effect of multiple factors on findings of harmfarganisms in EU, 1999-
2008.

Effect SS Df F P

Total imports* 8.32 1 14.39 0.0002
Collective consumption expenditure per total impbrt 0.99 1 1.72 0.19
Country 150.06 24 10.81 <0.0001
Error 88.48 153

* the log-transformed data.

Analysis of the data ascertains that there is aecland significant correlation
between the number of harmful organisms found iytgdanitary inspections and the
total imports (Fig. 2). Mean findings of harmfulganisms can be predicted by the
following equation:

Log(HO) = 0.69 Log [mport) — 0.59, F; 176= 104.07;P < 0.001), (1)

while the model accounts for 36% of the variarf®e=(0.36). The results confirm that
there tends to be a variation between member statthe outcomes of phytosanitary
inspections, which up to a certain level can bdampd by the differences in volumes
of traded risk materials. In other words: the larhe plant imports, the more harmful
organisms can be detected in phytosanitary ingpeti

Without prejudice to the general character of thalysis, it can be concluded that
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the data points above the regression line of theZiepresent phytosanitary efficiency
tendency exceeding the average, while those bdiewrtean regression line refer to
lower efficiency. However, it should be pointed ¢t the statistical information is
based on two independent databases and the results be more consistent if the
exact quantities of plant health imports were usstead of rough statistics on total
import values.
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Figure 2. Correlation between the number of findings of HatrarganismsO) by
EU member states and total imports in 1999-2008u@data points per country).

The differences in the phytosanitary import insjgecefficiency indices between
countries, analyzed by ANOVA were significaft{ 155= 22.68;P <0.001) (Fig. 3).

Post-hoc analysis reveals that for most EU memloemicies the efficiency
indices are approximately on the same level, extmpCyprus, Ireland and France.
There is no clear cut difference between the old aaw member states. When
comparing the data of the number of harmful orgasigeported in old and new
member states located in the northern and soutlegjions, the effect of geographic
position was statistically confirmeg, ;7,,= 93.75,P < 0.0001 by three-way ANOVA
with the dominance of coastal border as an addititactor (Fig. 4).

It has been generally understood that the phyttegniisks presented by imports
normally increase with the distance from place afjin and with the degree of
similarity of environmental conditions between thlace of origin and the importing
country. Imports from nearby regions are more jiked carry pests and diseases
similar to the native species, due to the histbpedhways which have distributed the
range of plant pests across the region.

Several geographically isolated countries, sucislasds or countries surrounded
by high mountains or other impenetrable barrierayeh maintained their unique
ecosystems, the components of which are more \abbleeto damage by exotic pests
(Ebbels, 2003). Brasier (2008) has pointed out ifhtiis geographical advantage is
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Figure 3. Comparison of the mean number of reported harorfydnismsKO) per
total imports in million EUR by EU Member Statesff€rent letters indicate

significant differences by Tukey HSD teBt< 0.05).
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Figure 4. Influence of EU membership category, Geographgitjpm (latitude) and
Coastal border dominance on the number of reptreahful organismsHO) per

Total imports. 'Land’ — coastal border < 50%; 'Seaoastal bordet 50%;

Old member states — Accession to EU before 2004
New member states — Accession to EU on 2004.
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recognized by the national phytosanitary serviogse stringent measures and actions
are applied, which may result in higher ratio aof trest findings to the same level of
imports. We may call this phenomenon an ‘islanédff illustrated in our study by the
influence of coastal border dominance interactirith weographic position and the
member state category on Fig. 4.

It is possible that new northern member states havget fully taken advantage
of the island effect, to protect their ecosystemd plant production. However, there is
no evidence that any phytosanitary system in thei€tiapable of detecting all the
harmful organisms in the plant trade. Accordingllge general preparedness for
eradication actions should be maintained in evemyntry when new pathogens and
pests are found, even after the most diligent eefoent of inspection protocols.

CONCLUSIONS

The differences between the findings of harmfulaoigms can be explained to a

moderate extent (36%) by differences in import uoéds.

e Only a few member states have an above averagé dévearmful organism
findings.

e Unexpectedly, higher phytosanitary efficiency canbe attributed to the old
member states exclusively.

e The phytosanitary capacity can be characterizegelgral other factors, such as
geographic position and coastal border dominaneepairticular country.

e  The coastal border effect, which is also refermedd the “island effect”, might be

taken into greater consideration to promote higtemurity regarding non-native

plant pests and diseases.

ACKNOWLEDGEMENTS : The study was supported by Estonian Science Foiamdat
grant No 7391.

REFERENCES

Brasier, C. 2005. Preventing invasive pathogengBcidacies in the systenThe Plantsmar,
54-57.

Brasier, C. 2008. The biosecurity threat to the &itd global environment from international
trade in plantsPlant Pathologys7, 792—808.

Ebbels, D.L. 2003Principles of Plant Health and Quarantin€EABI Publishing. 302 pp.

European Communities, 200EUROSTATdatabase Available at: http://epp.eurostat.ec.
europa.eu/portal/page/portal/eurostat/home/ (Lestssed Oct., 2009)

EUROPHYT, 2009. Available for authorized users oaty https://europhyt.ec.europa.eu (Last
accessed October, 2009)

Palmieri, M.G., Dehnen-Schutz, K., Touza Monterd.J& Perrings, C. 2005. Kenyan cut
flowers as a pathway for the introduction of plaasts to the UK. In Alford, D.V.,
Backhaus, G.F. (eds.Plant Protection and Plant Health in Europe: Intuation and
Spread of Invasive SpecieSymposium held at Humboldt University, Berlin, r@any,
9-11 June 2005.

Roques, A. & Auger-Rozenberg, M. A. 2006. Tentativalysis of the interceptions of non-

indigenous organisms in Europe during 1995-2@RP0O Bulletin36, 490—496.

378





