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| o Scientific projects/researches as a part of risk assessment
nstead of conclusions



HEEREWAEE

RISK analysis comprises the three tasks as shown
Risk Analysis Framework

Risk Risk
Assessment l Management

* Sciemce based = Palicy based

H.tis
Communication

= [nterachwe exchangs

of inform ation and opinions
cancerning risks




MELEEREWEE

functionally separate, but
qual importance. There is some
‘tasks at times.

Isk analysis begins and ends with risk
agement. The risk managers pose questions
sclentific substance for the risk assessors to
er in the course of their assessment.

, = Communication among assessors and managers
dominates the early stages of an analysis and Is
eventually replaced by communication between
the team and stakeholders.



L Risk assessment
Imentarius Commission defines risk

SC ITICE ’
llowing steps:
azard identification, |
zard characterization,
Xposure assessment, and

k characterization."

2 definition includes guantitative risk
assessment, which emphasizes reliance on
numerical expressions of risk, and also qualitative
expressions of risk, as well as an indication of the
attendant uncertainties.

ed process consisting of the







Rik management

Istinct from risk assessment, of
ernatives in consultation with all

, considering risk assessment and

factors relevant for the health protection of

1ers and for the promotion of fair trade

23S, and, If needed, selecting appropriate

lon and control options.




" Risk management
2d In asking and answering the

ant risk assessment to answer?

can be done to reduce the impact of the risk
o]<To f

can be done to reduce the likelihood of the risk
bed?

« What & ‘e the trade-offs of the available options?
What is the best way to address the described risk?




2ISK communication

exchange of information and opinions

3SEeSSsors, risk
Jers, consumers, industry, the academic

basis of risk management decisions.



Risk communication

2d In asking and answering the

e Col
our audlence’7
a  our audiences want to know?
 Wwe want to get across?

‘ ‘we communicate?

» How will we listen?

- How will we respond?

Ing?




derived from GM animals



ents of a Microbiolo 'aI Risk Assessment.

neral list of tasks includes the following:
ral Considerations
ent Of Purpose Of Risk Assessment
ird Identification
Exposure Assessment
Hazard Characterization
Risk Characterization
Documentation
Reassessment



“Chemical risk assessment
-n-ric risk assessment model for
insecticides

H RISK THE ENVIRONMENTAL RISK
ASSESSMENT MODEL

@ Environmental exposure
assessment

(air, soil, surface water and

d identification anc

characterization) aquatic sediment)
posure = Effects
nent (aquatic organisms, soil
“ . organisms and soill
RISK acterization function, non-target terrestrial

arthropods including
honeybees, terrestrial
vertebrates, higher terrestrial
plants)



HO0d Addifive Safety Assessment

ganizations might describe the steps a

| 1ine "No Observed Adverse Effect Level" (NOAEL)

safety factor or uncertainty factor to extrapolate
~ results from animals to humans

= Calculate Acceptable Daily Intake (ADI)
m Calculate Estimated Daily Intake (EDI) of substance
m Compare EDI and ADI



Pest Risk Assessment Model

FROBABILITY of

CONSEQUENCE of

RISK = - :
Establishment Establishement
Pest with Entry W Colonization W Spread
Haost Fotential Fotential Fotential
Economic Envircnmental Perceived
Damage -+ Damage +  Damage
Fotential Fotential




y assessment of foods derived
~from GM animals

afety assessment

tion and characterization

ecular terization

afety of the gene prc

rgenicity

e transfer

tended effects

Food intake assessment
ntegrated toxicological evaluation

ntegrated nutritional evaluation

é RISk characterization




SATety assessment of foods derived

from GVl animals

Hazard
identification

*—_————_1

Food intake
assessment

Hazard
characterization

Integrated nutritional
and toxicological
evaluation, including
identification, of new
hazards

SR

Risk characterization




NUtrient risk assessment

identification and characterization
alth effects associated with intake
se health effect

Into account uncertainties
cterize the hazard and identify vulnerable subgroups

Intake assessment
Ifying the type of dietary intake assessment
composition data

estimating intake
dealing with uncertainties
reporting the dietary intake assessment

= Nutrient risk characterization



Nutrient ris

Key Topic Areas

Problem formulation

»SEeSSImMent

Key Activities

= Foster interactions between risk managers and risk assessors to ensure
common understanding of the problem and to refine problem formulation as
needed.

il I Define data search strategy a priori.

= Identify adverse health effects and related levels of intake.

= Rate and summarize data objectively.

= Determine basis for selection of the critical adverse health effect.

= Clarify intake—response relationship to identify benchmark intake (BI),
no observed adverse effect level (NOAEL), or lowest observed adverse
effect level (LOAEL).

= Adjust the BI, NOAEL, or LOAEL for uncertainty; and establish upper

level of intake (UL).

= As necessary, adjust UL derived for a studied subpopulation to derive Uls

for unstudied age/sex/lifestage subvopulations.

(~ = Specify need for total dietary intake or targeted dietary intake data.

= Specify need for habitual intake or acute intake data.

= Modify or add to available composition data as needed.

= Take into account strengths and limitations of available consumption
data.

= Determine method to estimate intake of nutrient substance.

= Make statistical adjustmentis to estimated intakes as appropriate.

= Provide caveats for estimates based on uncertainties, and describe the
impact of uncertainties.

L

= Integrate hazard characterization and dietary intake assessment.

= Identify types of information needed by managers and the presentation format.

= Include relevant descriptions of: the nature of the critical adverse health effect
and other effects as appropriate, severity and reversibility of effects, and nature
of threshold levels and dose-response relationship.

= Describe the impact of uncertainty on conclusions.
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life scientist;

- 4,10%

(4

vah-ysical’y

scientists;
3,80%

enginerers; S&E
20,70% - managers;
I4,60%

technicians;
16,70%
programmers;
—— social scientist; 5%

7,10%



Shares of World* S&E Researchers, 2006

Total World * S&E
Researchers (FTEs) =
5.8 million **

* World = OECD members
plus Argentina, China,
Romania, Russia, Singapore,
Slovenia, South Africa,
Taiwan. Does not include
India.

Source: OECD, Main Science and Technology Indicators, 2008.
2006 data or latest year available.

* +_ calculated using full-ime equivalents. A‘ A A A S

AUGUST '08 @ 2008 AAAS




Shares of Total World R&D, 2007*

All Other, $114

Total World R&D =
China, $87 U.S. $962 billion™

Korea, $36

* World = OECD members
plus Argentina, China,
Romania, Israel, Russia,
Singapore, Slovenia, South
Africa, Taiwan. 2007 or most
recent year available.

Source: OECD, Main Science and Technology Indicators, 2008.
2007 data or latest year available.

**_ calculated using purchasing power parities.
AUGUST '08 © 2008 AAAS AAAS




Total National R&D as % of GDP, 1991-2006

== Japan
—t—1].5.

== Korea

- =Germany
--EU-27

=2=China

Source: National Science Foundation, Naticnal Pattemns of R&D Resources and
OECD, Main Science and Technology Indicators. Data not available for all

nations for all years. AUGUST '08 © 2008 AAAS m AAAS
| .




ocience/EU

tricht Treaty enlarges the EU’s role In
Ing research and technological development.

0: Lisbon Summit in March; European Union should
to become the world’s most competitive and
Ic knowledge-based economy by 2010.

competition is tough: at present, the United States
apan each spend more on R&D than the EU and
Its member states.

= Research and new technologies have a vital role to play
In achieving this goal and in guaranteeing the future
prosperity of Europeans.

= Research is an investment in our future well-being.
m Creation of a European research area (ERA)



" ocience/EU

, It funded over 3 200 projects worth
e that their valuable scientific

tial and expertise did not suffer.
2an Union’s involvement in research:

tth framework programme

ins from 2002 to 2006 and has a budget of €17.5 billion
the full period

= The seventh framework programme

= |t runs from 2007 to 2013 with funding to around of €53 billion
(up to €54 billion)




Its studying creative or innovative subjects in
“education (2006) (EU-27: 18.775.000)



EROSTAT YEARBOOK 2009

evelopment
ease f research and development
2 D) expenditure are seen as one means to

ve the goals set out in 2000 by the European
Il In Lisbon: in 2002 a target that investment in

D should reach 3 % of GDP by 2010 was set.

m Government budget appropriations or outlays for
~ research and development (EU-27: 87.840 mil.;178,2 €
per inhabitant)(2007)

= Research and development expenditure, (EU-27:
213.127 € mil.;432,3 € per inhabitant)(2006)
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SOCIORECoNomicobjectives of government budget
APPIOPHELONS oroutiaysfor research and development,
EURyP006IVoshare of total)

research financed from
university funds; 30,30%

other civil
research; 5,20%

environment; 2,50%
energy; 2,60%
agriculture; 3,30%

space; 4,60% \_social; 3,50%



BYossdomestic expenditure on research and
development (% share of GDP)

1996 1997 1998 1999 2000 2001 2002 2003 2004
e EU-27 (1)
RS Japan (2)
# = % United States (3)




EROSTAT YEARBOOK 2009

hnology personnel

| Commission has placed renewed

asis on the conversion of Europe’s scientific

tise into marketable products and

es, while also focusing on improving the

lity of

- European researchers, encouraging networks
between researchers from different Member States.

m Science and technology personnel(EU-27:3.112.600)
= Researchers (EU-27: 1.891.100)(2006)



Researchers, EU-27, 2006 (% breakdown by sector
opeTionmance, based on full-time equivalents)

government; 1390%

{ _;_-;--':c_“



agricultural science; 6,60%

humanities: 12,30%

medical sciences; 16,00%



etaldi¢, Marko Antun Dominis, Faust Vranci¢, Santorio Santorio, Ivan
jepan Gradi¢

o Ruder Boskovi¢, Ivana Luka Zuzori¢, Benedikt Staya, Simun Stratik, Ivan
Paskvic, Josip i Ljudevit Mitterpacher, Josip Franjo Domin, Franjo Bruna, Mirko Danijel
Bogdanic, Mihaela LipSi¢, Ferdinand Konsc¢ak, Ignacije Szentmartony, Mijo Siloboda
MolsSi¢, Mate Zori€i¢, Matija KatancCi¢, Ivan Krstitelja Lalanguea, Matija Antun Relkovi¢

= 19.c.

o |van Paskvié, Simun Stratik, Franjo Kliohammer, Simun Cuéi¢, Robert Visiani, Grgur
Budi¢



science in Croatia

VLADIMIR PRELOG
1906. — 1998.




SCIENCE 1N Croatia — today (2008)

INg Investments into research and

iy

rease of funds fo earch and development in
/idual member countries, as well as achieving
oal of 3% GDP allocation at EU level



ce in Croatia
higher education sector

vate I tions

and resear nd development centers
rch centers in industry

y research center

ties
16 public colleges ans polytechnics
= 16 private colleges and polytechnics



= Science in Croatia

In research and development
technical science: 1.597)

archers 10.76
chnical science: 878 J
‘published research works
% biotechnical science)

- Gros domestic expenditure (3.073.965.000 kuna)
= (biotechnical science 295.305.000 kuna)

= Legal entities in R&D: 205
= (biotechnical science: 28)




GYoss domestic expenditure for R&D

(as share in GDP)

% BOP-a
% in GDP




- Science in Croatia
er education

1to research and development, and

cturing Croatia’s science system

thening cooperation between science, government
~and Industry in the creation of new knowledge and goods

= |[ncreasing participation of Croatian scientists and other
bodies in EU Framework Programmes




Besearchers in full-time and part-
ie employment by academic
~ degree

BIOTECHNICAL
SCIENCES

science;



PIjects supported by MSES

nstitutions, foreign investors)

Biotechnical sciences (No. of projects)
127
131
no data

m 2007- 57 projects, 39 programmes
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~ efsam

European Food Safety Authority

World Health Organization

Food and
Agriculture

Organization
ﬂf thE g U5, Depariment of Health and Haman Services

United Nations - Food and Drug Administration




U )ublications: 20
chnology (GM foods) publications: 21

‘assessments, characterisations, exposure
essment, hazards, guidelines, meeting
ts, workshops, discussion
ers, sessions, strategies




N esessment in EU - EFSA

lentific advice to ensure the safety of
pe’s food and feed chain
1ber 2008, EFSA's Strategic Plan 2009-2013

ng that public health is fully protected and consumers
ust Europe’s food safety system

methodologies and practices in Europe and internationally.



fron annual report 2008

BUDGET BY ACTIVITY

Activity 4:
Manage and
provide
administrativ

e support;

Activity 1:
Provide
scientific
opinion and
advice to
EC, EP, MS;
49%

. Activity 2:
establishment of Focal Points O
- inall 27 Member States e,
= Total scientific outputs:489 esin

Europe;

= Public consultations:38 22%






siskiassessment in Craotia - CFA

nions and recomendations done
RD (9) ili MHSW (4)
1d recomendations done

_ OU
vn iniciative (20



-

CFEA - fommorow

tudija 0 analizi | procjeni rizika od

oksicni | esencijalni teski metali u zrnu pSenice na
Kiselim | karbonatnim tlima RH

= Mikotoksini u psenici uskladistenoj u Slavoniji i Baranii
= Mikotoksini u tipovima kukuruza namijenjenim ljudskoj
prehrani



EOODADDITIVES SAFETY ANALYSE AND
- ASSESSMENT

OATIA

ect Name: Croatia Agricultural Acquis
esion Project (CAACP)

No.: 7360 HR

@ Source of filnancing: Loan funds (International
- Bank for Reconstruction and Development
- (IBRD))



-
QODADDITIVES SAFETY
ANALYSE AND ASSESSMENT

vey is to improve the safety of food in Croatia
ding onsumption through balance sheet data

) tlonand estimation based on production and foreign

consumption habits and chemical analysis.

m of this survey is to identify the most frequently used food

es In various types of food in order to assess their amounts, which
2d daily do not exceed acceptable daily intakes. The food additive
assessment procedures definitely do not assess the risks of an
additive. Instead, they identify a level considered safe for the population.
In a sense, then, risks are managed rather than explicitly assessed with
this technique. This does not make food additive safety assessment a
lesser kind of assessment. The survey will design needs for database
which will receive and provide structured reporting formats for further
assessment.



EOOD ADDITIVES SAFETY ANALYSE
AND ASSESSMENT

y of health and social welfare
of Agriculture, Fisheries and Rural Development

| zard identification

= Hazard characterization (Dose-response assessment)
= EXposure assessment

» Risk characterization



-
QODADDITIVES SAFETY
ANALYSE AND ASSESSMENT

1e if food additive can become a health hazard
- mption or exposure of consumers, must be
tlmated Its presence through hazard identification. It will be
ained by collecting data.

2 2.
ill be possible to estimate the most frequent foods or food
PS which contain previously ranged food additives. In order

ermine food additive quantity, in these steps will be
ained laboratory testing using specific analytical methods.

= Phase 3:

= By summarizing data on data consumption and results of
analytical testing it will be possible to calculate estimated daily
Intake (EDI). Based on ADI/EDI quotient, will be possible to make
ranking of food additives.

3



lantscientific bibliography
risk analysis

View a8
ther journa ¢
pers in other journa 5,
ports (abstracts) in other | jO -
blishing process (13)

> journals (5)

5)

alks (5)
lectures (12)
‘ence papers with international peer-review (8)
onference papers with peer-review (44)
C : s withouth peer-review (8)

Abstracts in B of abstracts (133)

\published papers (9)
sertations (111)
Master thesis (72)
Graduation thesis (47)

Other papers (42)



srodatianiscientific bibliography
risk assessment

and review articles in
ers in other journals (58)
apers in other journals (62)
orts (abstracts) in other journa
blishing process (10)

talks (7)

lectures (10)

ence papers with international peer-review (11)
conference papers with peer-review (32)
onference s withouth peer-review (9)

Abstracts in Book of abstracts (104)

nals (2)

npublished papers (8)
ssertations (56)
ster thesis (41)
Graduation thesis (45)

Other papers (28)



s/Scientific fields

BIOTECHNICAL SCIENCES
(7.587 PAPERS)

food

: processing
technology;
1309
||' Matm "—::--;.~:_-,..\_\
X : N
.. ._-"'biotechnolog' | I agricu“ure;x
. 3823

- y; 1340

| N\ tiStI a Id timber |
- technology;  forestry; 688

Interdisplinary field of -
- sclence



B -

Biotechnical science
Keanalysis/risk assessment

occurrence in eastern Croatia drinking water (summary)
yution of PCB congeners in human milk (book of abstracts)

lon between dietary habits and complex phenotipic traits of
ants of the island of Vis (dissertation)

@ Aspartame safety assessment in relation with acceptable daily
Intake (master thesis)

= The daily dietary intake of dietary fibre and iron as determined
using the recall method (graduation thesis)



- Biotechnical science
Kianalysis/risk assessment

bottled waters produced in Croatia (graduation thesis)

@ Radon in water sampled at water pipes and springs in Pozega-Slavonia
County (graduation thesis)

= 1.5. Level and impact of contamination in the urban "hot spot" areas
Biomarkers of pollution 1.5.1. Systematic determination of metallothioneins
In the digestive gland of Mytilus galloprovincialis (annual project report)



R tiame scientific bibliography

(15K J!]J]' SiS — biotechnical sciences

af 1 other journals (1)

2r'€ od confere >€ papers with peer-review (2)
n Book of abstracts (1)

d papers (1)

thesis (2)

s (1)

her pape



Sroatian scientific bibliography
ASKENalysis — biotechnical sciences

1 Veterinary Economics (book)
production of freshwater fish

fessional paper )
nalysis of the introduction of Avian influenza
0 Croatia (proceedings)

nithological knowledge for preliminary risk
assessment of avian influenza (H5N1): the

“Implementation of the European model in Croatia
(scientific paper)




sroatian scientific bibliography
AsKEeeessment — biotechnical sciences

1 other journals (2)

tific 5 In other journals (2)

nce reports (abstracts) in other journals (1)
 the publishing proCess (1)

sreed conference papers with peer-review (1)
ons (1)

aduation thesis (3)

Other papers (1)




Groatianscientific bibliography
AsKESEessment — biotechnical sciences

Im kulturama-procjena rizika i mjere suzbijanja (scientific

‘ nent of mosquito born deseases in relation to climate changes and
Juction of exotic species (professional paper)

sessment against western corn rootworm Diabrorica virgifera virgifera

e in the Moslavina region (scientific paper)

essment for biocidal products (proceedings)

@ Risk assessment against western corn rootworm Diabrorica virgifera virgifera
LeConte in the Moslavina region (graduation thesis)

m Risk assessment against western corn rootworm Diabrorica virgifera virgifera
LeConte in the BosSnjak region (graduation thesis)
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11
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gin
alisation,
results
food additives risk

ment in Croatia
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