Biotechnology in the news

L essons from a quantitative analysis of news articles on
biotechnology |
between July 2005 and June 2010 \
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Voorwoord

De COGEM heeft sinds 2005 over een reeks van famderzoek laten uitvoeren naar de
aandacht voor biotechnologie in de media. Het d@asl om geinformeerd te zijn over
eventuele verschuivingen in het belang dat medikeionen aan dit onderwerp, om eventuele
verschillen in aandacht tussen landen en continesjede sporen en om te zien welke
onderwerpen in een bepaalde periode in het bijzahaler de media worden belicht. De
achterliggende gedachte is dat de berichtgevingimedia een beeld geeft van de
maatschappelijke discussie over biotechnologiaeicht kan geven in eventuele kansen die
uit het beeld naar voren komen voor internatiooalgerhandelingen. Bovendien is de
aandacht die de media aan een onderwerp geverddframingdie daarvan uit gaat een
eigenstandige factor geworden voor het beleid.m2&lhten vormen ook nuttige informatie
bij het periodiek opstellen van de Trendanalysddgionologie voor regering en parlement.

Tot nu toe is over dit onderzoek tweemaal gerappeott De eerste rapportage betrof het
ontwikkelen van een methode om verschillen tusaeddn zichtbaar te makemaarbij zijn
media berichten op basis van de aard van de da@schreven actie gescoord op wiens
maatschappelijk belang ermee wordt gediend: daheabedrijfsleven (private belangen) of
van de overheid (collectieve belangen), dan weleobntwikkeling door technologische of
maatschappelijke belangen is gedreven.

Vervolgens is op basis van de ontwikkelde methatekevantitatieve analyse van
mediaberichten een aantal jaren in gang gezet eappertage daarover opgedragen aan LIS
Consult, daarbij ondersteund door een aantal stitasnstenten bij de Universiteit van
Tilburg. Over de resultaten betreffende de perjod€005 - juli 2007 is bericht in 2008Na
bespreking in de Subcommissie Ethiek en Maatschiggpaspecten van de COGEM heeft
de COGEM deze studie hetzelfde jaar met een siggrale brief aangeboden aan de minister
van VROM (CGM/081007-04).

Inmiddels is het onderzoek tot een afronding gekarfilmewel was beoogd in 2009 opnieuw
met een rapportage te komen is er voor gekozetateatte rapporteren en dan de uitkomsten
over de gehele onderzoekperiode in kaart te brendeimu voorliggende rapport geeft het
resultaat daarvan weer.

De resultaten over de periode 2005-2010 gevenesgante trends te zien in de positionering
van biotechnologie, de onderwerpen die in het debatineren, van verschillen tussen de
grote handelsblokken in de wereld maar ook tusseden in bv de EU. Opvallend zijn ook
de fundamentele verschillen in het debat dat randlbbouwkundige dan wel medische
biotechnologie in de media wordt gevoerd en daadnrzijn er weer grote verschillen tussen
de VS en de EU. Ook zijn verschillen tussen blokkask minder groot dan die tussen bv EU
lidstaten. Over de industriéle biotechnologie vindtiwelijks publiek debat plaats. Ook wordt
in deze analyse aan ontwikkelingen in Azié aandbekteed, dat zich bij veel onderwerpen
tussen de EU en de VS blijkt te plaatsen.

1 W.Vos & B.Zoeteman, 2007, Posities van Wereldkéokinzake Biotechnologie. Een verkenning van het
monitoren van verschillen en trends op basis vatiiaberichtgeving en ordening volgens een scenario-
actoren methode, onderzoeksrapport COGEM 2007-04.

2H. De Vriend, 2008, Posities van Wereldblokkerake Biotechnologie. Een kwantitatieve analyse van
mediaberichten over biotechnologie over de periaejuli 2005 tot en met juni2007, onderzoeksrapaM
2008-04.



Met het verschijnen van dit overzichtrapport hadptiCOGEM een belangrijke bouwsteen bij
te dragen voor het begrijpen wat de drijvers zgnnhet maatschappelijk debat over
biotechnologie op verschillende plaatsen in de ldere

De voorzitter van de begeleidingscommissie

Prof Dr B.C.J. Zoeteman

This report was commissioned by COGEM. The contefitsis publication are the sole
responsibility of the authors and may in no waydden to represent the views of COGEM.

Dit rapport is in opdracht van de Commissie Geobh&sdModificatie samengesteld. De
meningen die in het rapport worden weergegeven dig van de auteurs en weerspiegelen
niet noodzakelijkerwijs de mening van de COGEM.
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Executive summary

Assuming that the media reflect to a large extéedoublic debate about biotechnology, both in
reporting about this public debate and shapingethave analyzed more than 22,700 news
articles about biotechnology collected from a widlege of sources between July 2005 and July
2010. These articles were stored in a databaseattahhed information concerning the source,
the type of biotechnology, geographical informatatrout the event and major interests
described in each article. A pilot study with 3,46€cles collected during the first year
confirmed the feasibility of an method of analybiat demonstrates differences in positioning of
agricultural and medical biotechnology between ioamits and countries by plotting the average
rating of a large number of articles on a diagrhat visualizes the level of technology push in
developments and dominance of private vs. pubterésts in decisions taken. This pilot study
also suggested the potential for further analyses shift in positioning of actors in countries
over time. An additional 19,250 news articles weskected during four years following the

pilot study and were stored in the database ifgaty} different way. The results presented here
mostly concern the July 2006 — July 2010 period.

The results of the analysis suggest:

1. Stable technology dominance and shift towards prive interests

World-wide, on average the news about biotechnolegy clearly dominated by technology-
push oriented events. Mid 2006, private and pubterests (the society rating) were more or less
balanced on average, but shifted in Asia and paatity Africa in the direction of private

interests in later years.
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2. Europe is closer to North America than Asia

Although the level of technology dominance was Ioa@d there was slightly more focus on
public interests in Europe, in terms of media répgrthe gap between Europe and North
America was not as big as differences in innovasind authorization policies suggest.

3. Significant differences within Europe

The media reporting about biotechnology in The Hed#nds rated pretty close to the US’ media
reporting, suggesting a more pro-Atlantic attittiolen in other European countries such as
France as well as the United Kingdom. Over time,Nletherlands’ biotechnology positioning
shifted even closer to that in the US.

4. Growing difference between the two largest emergingconomies

China’s positioning was characterized by a condtagit level of technology orientation and a
non-consistent shift towards more private interestshe same time, India’s biotechnology
positioning shifted radically to much lower levelstechnology dominance as a result of
ongoing protests against cultivation of GM crogsahing its climax with massive protests
against market authorization of Bt egg-plant inrsp£010.

5. Little distinction between agricultural and medical biotechnology in North America,
large distinction in Europe

In Europe the difference in positioning of agricw#tl and medical biotechnology is large. While
the focus of articles about European medial bioteldgy on private/company interests is even
stronger than in North America, articles about@gtural biotechnology are characterized by
significantly more focus on public interests anskléocus on technological possibilities. By
contrast, the distinction between news reportingNorth American medical and agricultural
biotechnology is minimal, although there is slightiore technology dominance in medical
biotechnology.

6. Considerable gap in agricultural biotechnology pogioning

Consequently, the gap between North America’s amge’s positioning in agricultural
biotechnology is considerable. On average, agtaailbiotechnology in Asia, Africa and
Oceania is portrayed quite the same as in Europe.

7. A number of issues had a significant impact on thbiotechnology debate

Issues concerning stem cells had a significantedfe the positioning of medical biotechnology
in the direction of public interests in 2006/206%pecially in North America. This effect was
significantly reduced in the subsequent years. B&veoncerning cancer research had an equally
significant but opposite effect on the positionafgnedical biotechnology. Cloning issues,

which had an effect similar to that of stem cedligs, more or less disappeared from the news. A
wide range of other medical biotechnology issue wver.

The moratoria/ban and contamination & coexistessaas were quite significant in pulling the
positioning of agricultural biotechnology in theebtion of NGO interests in 2007/2008. Their
significance decreased in the subsequent yearsndhatorium issue did not only play a role in
Europe but also in Oceania.

Events related to Monsanto were quite significantlie positioning of agricultural
biotechnology, especially in North America. Thegrsficance in pulling the agricultural biotech
positioning towards company interests peaked irD20@l then stayed at a quite high level.



The authorisation of Bt aubergine was an issuerthsgd a lot of protest in India. This attracted
a lot of attention in Indian media and had a sigaiit impact, pulling India’s agricultural
biotechnology positioning strongly in the directiohpublic interests.
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1. Introduction

1.1 Using the media to detect (inter)national posins

Governments expect their advisory committees toigeoearly warning of new trends in
technology and social perceptions and indicatibas ¢an support the continuous policy
negotiations in EU and UN frameworks. The Netheita Commission on Genetic Modification
(COGEM) advises and informs the Dutch Governmentherethical and social aspects of
genetic modification and how to include these aspecdecision-making. COGEM has recently
commissioned a study to develop a new instrumemntap differences and commonalities in
individual countries and negotiating blocks by lomkat how both scientific and technological
advances in biotechnology and societal developntbatshape their application. This
instrument uses a detection system of publicatiotise media and applies a scheme of
categorization that enables a positioning of theas described in the publications. In this way
relative positions of countries as a result ofttital of published actions and can be described as
trends in time. This paper gives an overview ofrgmilts of the application of the research
instrument over a five year period that allows tavdfirst conclusions on differences between
nations and specific types of biotechnologies wiaiehrelevant for government agencies as well
as businesses and NGOs.

1.2 The research instrument and its assumptions

Each day, newspapers, journals, tv stations aednet media publish a large number of articles
about biotechnology. On the one hand, apart frdoriming us about new technological and
scientific developments, these media tell us hdfeint actors deal with biotechnology. On the
other hand, the way the media report about biot@olgy plays a role in shaping the public
image of biotechnology. We assume that the mixesiiitems from a wide range of sources,
covering decisions by public authorities, compan¥&SOs and citizens, reflects the state-of-the-
art of the social debate on biotechnology. Systenaaualysis of biotechnology reporting in the
media over a longer period can tell something ab@ipositioning of biotechnology in the
complex social reality. It can tell us whether bidinology is primarily driven by technological
possibilities and commercial opportunities, or by heeds of citizens (consumer, patients,
voters). It also reflects to what extent the bibteslogical development is directed by state
interventions (regulation, innovation policies)ayrinfluential non-governmental organizations
(NGOs). The result is an impression of the soamsifoning of biotechnology, how this differs
between continents and countries, and how thisasging over time. It may show clear trends,
which can be used to define future policies.

In 2006, COGEM asked TNO Netherlands to developates as a basis for exploration of
future biotechnology developments and its sociatext. Assuming that biotechnology
development is driven by a) technological oppotiasiand b) social culture, TNO developed
four scenarios based on a technology and a samxety(see Annex I). Next, the COGEM
assumed that news articles give a good impresdithredorces that drive biotechnological
development and policies. In 2007, a pilot studg wane to explore several methods to rate
more than 3,460 news articles collected betwegn205 and July 2006 on the two axis of the
TNO scenarios. This resulted in a relatively stngigrward ‘actor method’ that first checks
whether an article reports about a well-definedvagtand whose interest this activity serves.
Activities that serve the interests of companiesgut in theTech Worldscenario, which is
characterized by a private interest oriented speertl a dominant role of technology
(technology-push). Activities that serve the (suprational interest are put in tiNational



Championsscenario, also characterized by a technology-podhagublic interest oriented
society. Activities that serve the interest ofzgtis are put in thBechno Consumestenario,

which is characterized by a private interest ogdrgociety and technology based on the social
needs (technology-pull). And finally, activitiesatrserve the NGO interest are put in Network
Societyscenario, which is characterized by a public irgeegiented society and techology-pull
(see Annex Il). By assigning a quantitative ratioghe position on the axis for each article (from
-1 to +1) average ratings can be calculated anttipl@n the two axis like in figure 1. Average
ratings can be calculated and plotted for countdestinents, different types of biotechnology
and over time, resulting in a visualization of gasitioning of biotechnology.

Figurel: Therating of activities on a technology axis (vertical) and a society axis
(horizontal)

A
=
IS
=
- E -
Company’s interests 3 Government’s interests
rating: (-1,1) § rating: (1,1)
[s
Dominant actor: companies % Dominant actor: (supra)national
Main interest: creation of 2 governments
shareholder value Main interest:collective interest
Private/individual Public/collective
Cltlzgn s |nt1erists . NGO's interests
rating: (-1,-1) @ rating: (1,-1)
=
5 q a..q anQ >
Dominant ?ctotr. individual citizen % Beriinan aene NEoE
Main | (tpa |etr.1 ' cgnsumer) timal S Main interest: endeavour societal
ain interest: endeavour optima ® targets and values
individual freedom of choice @
<
v

In addition, information about geography and thgetgf biotechnology is attached to each
article, as well as keywords that provide inforraatabout specific applications or issues, such
as field trials with genetically modified crops, ratoria, stem cell and cancer research, gene
therapy, labelling and bio-fuels. Provided thafisignt numbers of rated articles are available,
these indicators and ratings allowed quantitativayssis pinpointing shifts in positioning over
time, geographical differences and differences betwtypes of biotechnology.

1.3 Questions studied

This methodology was applied to an additional 10,88ws articles collected between July 2006
and July 2010 and used to see how biotechnologypasiioned in media reporting and how
this has evolved over a period of five years.
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Although we expected to find a relatively high legétechnology dominance because of the
focus on biotechnology, we wanted to know how tlusminance evolved over time. We also
wanted to know what type of interests the medid terfocus on: is it the public / collective
interests represented by governments and NGOgla@arrdoe private / individual interests of
companies and individual citizens/consumers thewadt?

In the second place, we wanted to learn aboutréifiges in geographical positioning of
biotechnology in the media. Is the difference betmvEurope and North America (dominated by
the United States) as big as it is usually suggeske Asia closer to Europe, in terms of public
debate and media reporting, or to North Americaavébout Latin America, Africa and
Oceania? From the Eurobarometer surveys we alsoel@dhat there is important differences in
public appreciation of biotechnologyHow do we see those differences reflected intag the
media report about biotechnology events in diffe@untries? How does the positioning of
those countries relate to the US positioning? Vébaut the large emerging economies in China,
India and Brazil?

A third question concerned patterns over time. Hio@s the positioning of biotechnology
develop in different continents and countries duee? Is there a pattern, maybe even a
consistent trend that would allow for predictions?

Since this could have consequences for global thot@logy policies, it is interesting to see
whether the geographical patterns for biotechnolagyeneral appear in the same manner when
we split the data in different types of biotechmgyloagricultural, medical and industrial. Do
Europe and North America differ in the same waynfi@dical and agricultural biotechnology or
is there a difference?

Finally, we wanted to find out about dominant issirethe biotechnology debate. How have
these issues evolved, and what was their impatitepositioning of biotechnology? What
impact can a single issue have on the public debaespecific continent or country?

% See LIS Consult (2005). Hoe Europeanen denkenlmwzchnologie en genetisch gemodificeerd voeids2005,
http://www.lisconsult.nl/images/stories/Downloadsienvatting%20eurobarometer%202005%20-
%20gm%20voedsel.pdf




2 Results

Presented here are the major results of interegtdiccy makers. It concerns:

1. the trend in the world-wide positioning of biotechogy between July 2005 and July 2010,

2. the positioning of continents and industrialized aeveloping countries between July 2006
and July 2010,

3. the shifts in positioning of continents betweery006 and July 2010,

4. the shifts in positioning of a number of Europeanrdries, the U.S., China and India
between July 2006 and July 2010,

5. the positioning of medical, agricultural and indiadtbiotechnology in 2009/2010 and
changes since 2006/2007,

6. the rating and positioning of a number of biotedbgg issues

2.1 Trend in world-wide positioning: Stable technabgy-push, increasing private interests

Before starting an analysis of the geographicdérkhces in positioning of biotechnology it is
useful to have in mind what the general baselin&ddike. Where does biotechnology in general
stand, world-wide? What type of interests prevaihie news: public or private interests? Is the
news dominated by technology push, or is the teldigygut in a context of societal demands?
And is there a general trend?

Figure 2, below, shows the fluctuation in averagmthly ratings for all types of biotechnology,
world-wide®. Statistical analysis has been used to calcultitear trendline.

Figure2: Thenumber of articlesrated and the monthly average rating of technology push
and social public vs private related events on biotechnology world-wide (July 2006 —

July 2010)
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“ Analysis of monthly average ratings between JO§=®and July 2010 resulted in a very unstable pattering the
first year (see Annex 1), which is probably dua teystematic different approach in rating andatively low
number of rated articles during the pilot studytaf first year. For this reason, it was decided ithidusion of the
results of the first year would produce a falssdliae, and analysis was limited to the four follogvyears.
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As we can see now, world-wide, on average the radbasit biotechnology is clearly dominated
by technology-push oriented events. Over time,dbisinance of technology has even become
slightly stronger. At the start, mid 2006, privated public interests (the society rating) were
more or less balanced, but shifted considerabtiierdirection of private interests (i.e. a lower
society rating). Additional calculations in whidietnumber of rated articles per month was
included in a weighted rating (Weighted Rating atiRg * Number of articles) resulted in a
similar pattern: A more or less stable level ohtemlogy orientation (a very slight decrease) and
an almost similar increase of private interests.

2.2 Geographical differences in positioning

More detailed analysis of geographical differeniogsositioning has been done for the average
ratings of five years. A separate analysis of @9%22010 period gives an impression of the most
recent situation. The result for the continentspaesented in the two graphics below (Figure 3),
with the technology rating on the vertical axis &neé society rating on the horizontal axis.
These graphics demonstrate that:

e the level of technology-push in North Ameridaimtechnology is higher than anywhere else
in the world. Also, private interests are most daanit in North America, reflecting the
advanced commercial climate for biotechnology m thited States and Canada,;

e the news about Europeaiotechnology is less dominated by the technolgpportunities
and inclines more towards a balance between pahticprivate interests;

e although in 2009/2010 private interests in Latin &mawere far more dominant than in
Europe, the five year average shows similar pasitig of biotechnology in both continents.
Latin America’s shift towards more technology doamoe and private interests (i.e.
company’s interests) is not surprising becaus@®ftibminant role of Argentina and Brasil in
Latin America, two countries that cultivate GM csopn a large scale;

Figure 3. The positioning of continentsin biotechnology: overall average (July 2005-June
2010)and most recent results (July 2009 — June 2010, number of articles between

brackets)
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e 0N average, in Asianews the technology dominance is at about the $eweéas in

European news, but national interests are far monginant. The news from this continent is

dominated by China and India, both countries withadition of strong government
interference. The considerably lower rating ontdahnology scale in 2009/2010 is most
probably caused by the extensive debate abouttihersation of Bt egg-plant (brinjal) in
India,

e most of the news articles about Africhimtechnology are about agricultural biotechnology
Since agriculture and food production is generatigsidered a public interest in this part of
the world, African biotechnology rates higher oa flublic interest scale than any other
continent,

e the positioning of biotechnology in Oceatsastrongly influenced by the relative high
number of articles on agricultural biotechnologylam ongoing debate in Australia about
regional bans on GM crops.

Europe between Asia and North America

Often, a big difference between the US and Eurapeerning the role and positionig
biotechnology in society is suggested. Our analgsisfirms the existence of suct
difference between the two continents. Articlesuabdorth America (and, more rextly,
Latin America) tend to focus more on company irdeyeand the possibilities of t
technology. Europe is positioned halfway North Amm@&rand Asia, with Asian nev
tending to focus more on national or collectivesrests

Of course, there are regional differences withandbntinents because of cultural diversity,

especially within Europe and Asia. More detailedlgsis resulted in the two graphics below,
which reveals geographical differences at the lefebuntries. We analyzed both the five-year
average and the most recent situation (2009/2010)

® Denmark, Italy and Spain are not representeddr2609-2010 graphic because the number of ratiteartvas
less than 15.
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Figure4: The positioning of industrialized countriesin biotechnology: overall average (July
2005-June 2010nd most recent results (July 2009 — June 2010, number of articles
between brackets)
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These graphics show that we can distinguish:

A. A high-tech block (technology ratings consistemf5) of four countries where private
interests prevail with the United States and tisrealler European countries: Denmark,
Belgium and the Netherlands;

B. Two countries with relatively low technology domiree that tend towards private interests:
Spain, and —surprisingly- Germany;

C. A block with countries with relatively low techn@g dominance that tend towards
public/national interests: The UK, France and Aaigr The news in those countries
frequently deals with NGO protests against GMOs government’s response to those
protests;

D. Canada, where public and private interests are woless balanced and technology is
relatively dominant;

E. Italy: The tiny bits of news about Italy that wex@lected mainly concerned protest against
GMOs.

Europe: small NW European countries more pro-Atlantc than others

The data suggest that the Netherlatadsd to a certain extent Belgium and Denmark,
the number of rated articles is too low for solwhclusions) have a more pAdtantic
positioning, close to Canada and the United Staltes), France and -quite surprisirtge
United Kingdom. The United Kingdom, that is wellpresented in the database .
France rate considerably higher on collective sgts, which is probapldue to the
ongoing debate in the British media, and the Frguadity that is traditionally oriented ¢
national interests.

These results can be interpreted in two ways. &t filance, The Netherlands seems
ideal country for bridging cross-Atlantidifferences in biotechnology policies. On
other hand, the country risks to be valued tooAttantic by other, much larger memt
states that have significant influence on politetisions on the EU level.
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Although the number of rated articles is low (1®othree years), we also mention Italy, with a
majority of reported events that focus on NGO iasés.

A similar analysis made for a number of countrieésia, South Africa and Brasil resulted in the

graphics in Figure 5. Here, we can distinguishftiiewing blocks:

F. Brasil is the only ‘developing’ country where thetechnology events in the news tend to
focus on industry interests concerning cultivaibddiisM crops and biobased fuels. This
country actually belongs to the high-tech blocknafustrialized countries and is positioned
close to the United States and the Netherland200@®/2010, the country’s positioning has
even further shifted in the direction of companiesérests;

G. A high-tech block (technology ratings consistertfy5) with China and South Korea, where
public interests prevail (strong government intexfee). China’s biotechnology news is even
more dominated by technology than the biotechnolugys about the U.S.;

H. A block of relatively low-level technology dominam¢average technology ratings between
0.2 and 0.4) and predominantly public interestdidnSouth Africa and the Philippines. The
news about biotechnology in these countries is rdoreinated by social debate, criticism by
NGOs and farmers’ resistance against GM crops0092010, however, the biotechnology
news in the Philippines was dominated by a numbartmductions of GM crops, which
explains the sudden shift of the country’s positign Meanwhile, the positioning of
biotechnology in India shifted in the opposite dtien due to extensive protests against the
introduction of Bt egg-plant;

I. Japan’s biotechnology positioning is similar tottbhCanada: technology is moderately
dominant and public and private interests are moiess balanced.

Figure5: The positioning of Asian countries, Brasil and South Africa in biotechnology:
overall average (July 2005-June 201@nd most recent results (July 2009 — June
2010, number of articles between brackets)
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The positioning of South Africa is similar to thaftAustralia, the UK and Franée.

® South Korea is not represented in the 2009/20&8emtation because the number of rated articlesomas than
15.

12



Biotechnology in the news: analysis 2005/2010

2.3 Shifts in positioning of continents and countes (2006-2010)

In the graphic below we have plotted the averagatipaing of four continents for four
subsequent yedrsWe added arrows to indicate the shift from onargepositioning to another.

The global positioning of biotechnology articlesksfting towards more focus on technology-
driven developments, maintaining at a stable andearaie level of technology orientation during
the last two years. Public and private interesteewneore or less balanced during the whole
period of four years. Although we should be caréduliraw conclusions, after four years this
seems a consequent trend. But if we look at diffecentinents, we see shifts in different
directions.

Figure6: Shifting positioning of four continentsin biotechnology (July 2006 — June 2010)
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Continents moving to similar positions, then drifthg apart again

Analysis of biotechnology related news articles roveur years indicates that t
positioning of Asia, Afrta, Europe and North America show different pateiuring
the first three years, technology domination inseghin all cases. Because Asian
African news shifted considerably from public tavate interests, the continents seer
to move in the direction of similar positions.

This pattern changed all of a sudden during the {esmr. Technology dominan
decreased, only slightly in North America and Ew@oput strongly in Africa and Asia. ,
the same time, the focus of the news shifted slightthe direction of public interest
only slightly in North America, Asia and Africa, bstrongly in Europe. Thus, the fc
continents seem to drift apart again.

There is a striking similarity of patterns betwe&sia and Africa, where an initial upward shift
towards company interests was followed by a radsbét in the direction of NGO interests, due
to increasing protests against the introductio@bf crops in India and South Africa.

"We did not include the data of the pilot year 2@086 because of methodological differences imgati
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The same kind of analysis has been made for indatidountries. Again, there is no
unidirectional development: the country’s positimnshift in very different directions. Except
for Japan, for which the number of data is actutltylow for reliable analysis, and the United
Kingdom (see Figure 8), the positioning of all s&del countries is not following a solid trend (a
shift in direction of the arrows).

Figure 7: Shifting positioning of countriesin biotechnology (July 2006 — June 201@umber
of articles between brackets)
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The graphic on the right presents the shift in agerannual ratings of the United States, Canada
and Australia. Where the United States and Caneelaad to share more or less similar
positions during the first year, the two countidested apart in the two following years due to
increasing debate about the environmental, agromami economic impact of GM crops
(emergence of herbicide tolerant weeds and thegtrgdahe introduction of GM wheat on the
country’s trade position) in Canada. In the finahy of our analysis Canada shifted back in the
direction of its original position.

Technology push in China, protests in India

China’s positioning is characterized by a conshkagih level of technology orientation.

The country’s biotechnology positioning shiftedicadly from a strong orientation on
public interests to private interests between 206 and July 2009, reflecting decreasing
government interference and increasing opportunfte (semi-) commercial activities.
This was followed by a slight change in the directof public interests in 2009/2010,
seemingly the result of governmental policies méarsiecure national interests.

There is a remarkable difference in pattern withather big Asian economy: India.

While adoption of GM Bt cotton by Indian farmersshiacreased to about 90% of the total
cotton acreage in 2010, the Indian biotechnologysieas become more and more
dominated by protests against cultivation of GMpsiareaching its climax with massive
protests against market authorization of Bt eggHpila spring 2010.
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Australia: drought and moratoria

The news in Australia has been strongly dominateddbates about moratoria on GMO
cultivation versus the relevance of GM (droughtstsit) crops for Australian agricultul
This is most probably what caused the shift of Aal&t’s positioning away from
technology dominance. In recent years, severasttarted relaxing their moratoria,
resulting in a shift towards more private inter@s¢nted news articles.

The graphic below, presenting the results for almemof European countries, shows a very
mixed picture. The only country with a more or lesssistent trend is the Netherlands: the
media reporting has gradually become more techyaogd public interest oriented. This brings
the Netherlands even closer to the positionindnefinited States. A similar pattern was found
for the UK, with more focus on public interests €T$hift in rating of articles about
biotechnology activities in France reflects an @age in the acreage of commercially grown GM
crops until 2008 and the political debate about &bp cultivation that followed, resulting in a
ban on GM maize in 2008. After shifting towardsighler level of technology orientation for two
subsequent years, the media reporting about bintéaty at the EU level returned to its original
position in 2009/2010.

Figure 8: Shifting positioning of four European countries and the EU in biotechnology
(July 2005 — July 2010)
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EU: regulatory issues and de-facto moratorium

Initially, the shift in the EU’s positioning seem#tk result of the increasing efforts of the
European Commission to lift the de-facto moratorimGM crops, having an upward
effect on the EU’s Technology rating. This wasdaled by an almost equal downward
effect in 2009/2010, caused by the debate abounhthasion of socio-economic aspects
in national licensing for growing crops admittediive EU.
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The shift of Germany'’s positioning is difficult &xplain because of the limited number of
available data. Most probably, the cause of thst §hift towards public interests is increasing
debate about approvals for GM crop cultivation er@any, which finally resulted in a political
statement by the German minister of Agriculturéawvour of a ban on GM maize in 2009.

2.4 The positioning of medical, agricultural and imustrial biotechnology

Figure9: The positioning of medical, agricultural and industrial biotechnology (July 2009 —
June 2010, number of articles between brackets)
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So far, controversies about
biotechnology usually
concerned testing and
cultivation of GM crops and
other developments in
agricultural biotechnology.
This is what we see reflected in
the most recent positioning
(2009/2010) of this type of
biotechnology compared with
medical and industrial
biotechnology. Articles about
agricultural biotechnology rate
substantially lower on the
Technology axis and tend to
focus more on public interests.
Company interests are le

dominant than in articles about medical and indaishiotechnology.

Figure10: The positioning of medical and agricultural biotechnology by continent (number

of articles between brackets)
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The two graphics presented in figure 10 show thiagaf the different continents for medical
and agricultural biotechnolo§yNoteworthy is the positioning of medical biotectogy in

Europe, where the articles tend to focus more onpamy interests than in North America. In the
Asian articles the focus on interests is more lzddrthan in Europe and North America: public
and private interest are equally represented. ldgiabout medical biotechnology in Oceania
tend to focus less on the technological possiediand are more oriented on national interests
than articles about the other three continents.

Medical biotechnology in Europe: less attention inhe media, more focused on company
interests

The share of medical biotechnology articles in fperas a little above the worldide
average, and Asia is just below. Medical biotechgyl gets relatively little attention
Oceania and Latin America, and in Africa theren$/dourteen articles in five years;

In Europe the difference in positioning of agricu#l and medical biotechnology
enormous. While the focus of articles about Europeaedial biotechnology c¢
private/canpany interests is even stronger than in North Acagrrticles about agricultur
biotechnology are characterized by significantlyrenfocus on public interests and less fc
on technological possibilities.

Little distinction between agricultural and medical biotechnology in North America

The results demonstrate that globally, medical emidistrial biotechnology are position
more or less the same. The news about agriculhicdechnology is considerably mc
focused on public issues and less on the pos@bilipmwrtunities of the technolog
Government/national interests are clearly more damt in agricultural biotechnology. (
the level of individual continents the picture isitgq different, especially for North Americ
where the distinction between news mgpmg on medical and agricultural is minim
although there is slightly more technology domiremcmedical biotechnology).

The Asian/European block in agricultural biotechnobgy

Concerning the positioning of agricultural bioteotogy there seems to be a block of f
continents that rate more or less similar: Eurapet Asia, flanked by Oceania on the one :
and Africa on the other. While Africa is positioned on thablic interests side of this bloc
North America is positioned on the private inteseside of this block, also being m¢
technology-driven, and Latin America is positiorgalse to North America.

2.5 The rating of biotechnology issues
Issues
To a certain extent, further analysis of specgguies provides an explanation for differences in

positioning of biotechnology in the continents doadthe shifts in positioning over time. During
a short brainstorm with the students responsibieptoading the articles in the database the

8 Latin America and Africa are not presented inntredical biotechnology graphic because of the lomiper of
rated articles. For similar reasons split ratingsifidustrial biotechnology are not presented.rtteoto have
sufficient data to present as many continents asiple the graphics in Figure 9 are based on agewigs of July
2005 — July 2008.
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following list of potentially relevant issues, welivided over the three types of biotechnology —
agricultural, medical and industrial- was seledteetween brackets is the number of articles
collected between July 2005 and July 2010):
e Agricultural biotechnology:

0 Monsanto (1, 418 articles);

0 Moratorium or ban on/of GMOs (1,094 articles);

o Safety and risks of GMOs (726 articles);

o0 Greenpeace activities and protests (660 articles).

Figurel1ll: Number of articles about 15 biotechnology issues (July 2005 —July 2010)
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o Contamination (the presence of GMOs (traces) in@bMO commodities) and
coexistence (620 articles);
o Labelling (315 articles);
0 Feed (305 articles).
* Medical (and animal) biotechnology:
o stem cell research and policy (1,505 articles);
0 cancer research (1,020 articles);
o cloning (457 articles);
0 gene therapy (202 articles).
e Other issues:
o Biofuels (1,339 articles);
o Animal biotechnology (260 articles);
0 Health in agricultural and medical biotechnolog¢&3articles);
o0 Aubergine (in India) (506 articles).

Evolvement of the issues

The way the issues evolved over time in terms efaimount of attention in the media is
presented in figure 11, which demonstrates thatiangttention focuses in particular on three
types of issues:

1. what we might callhypes! Issues with a temporary character that seemde davay after
reaching a clear peak. That applies to cloning ‘tttveang affair’ in Korea reached its peak
in 2007), animal biotechnology, and gene theraltlgpagh the latter seems to regain a bit of
attention in 2009/2010;

2. afewemerging issuedssues that started of with little attention fréime media and became a
big issue as time evolved. This is clearly the das@anything that has to do with Monsahto
biofuels and GM aubergine in India, an issue thiaheted a lot of attention from the media
in 2010, and, to a certain extend, for health eglassues. Any of these issues may appear to
be a hype at a later stage;

3. ongoing issuedssues that attract a variable amount of attentidhe media but that do not
seem to disappear from the agenda, which seenesttrelrase for all selected agricultural
biotechnology issues and the two major medicalkissstem cell policy and research and
cancer research.

Impact of the issues

The impact of these issues on the positioning ateehnology has been analysed in three steps:
1. Positioning of the issues and comparison with t&tpning of medical, agricultural and
industrial biotechnology in general. This way wéabtished the naturef their impact on
each type of biotechnology;
2. Analysis of the significancef the issues in terms of their share in the totahber of
reported events in medical, agricultural and indakbiotechnology;
3. Establishing the locatioaf the impact of the issues by means of analyisiseoregional
distribution of the issues.

In the first step the rating of each of the issugs been calculated and compared with the total
rating. The selected issues are plotted in thehyeap figure 12. The colours show how each

° ‘Monsanto’ is a kind of ‘trademark’ or ‘icon’ fany kind of news about commercial activities thégat attention
from the media, both in negative and positive tefiensanto (1.426 articles) was also chosen bedaese
company beated competitors such as Pioneer (3gagesta (229), Bayer (257), BASF (275), DOW (99%WE&
and Limagrain (both 9 articles) in terms of the temof articles.
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issue relates to the average positioning of indalgtslue), medical (red) and agricultural (green)
biotechnology.

Figure12: Positioning of ten issuesrelated to medica (red)l, agricultural (green) and
industrial (blue) biotechnology (July 2006 — July 2010)
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Now we can establish that:

1. The rating of théviofuels issués very close to the total rating of industriabtgichnology.
This is not surprising, given the high share ofiloéts related events in all industrial
biotechnology events: almost 40%;

2. Thestem cell issueand to some lesser extent the cloning issues pludl positioning of
medical biotechnology towards collective interestpecially in North America. A closer
look into the articles about stem cells tells w this is due to the debate about the restrictive
US national policy about stem cell research underBush administration;

3. The articles abounoratoria or banon GM cropscontamination and coexistenaee often
about NGO protests or lobbies, which causes a ivegatfect on the rating of agricultural
biotechnology on the technology-axis, especiallgeania (Australia) and Europe. Of
course, events that are relatedtonsanto(i.e. agricultural biotechnology business) tend to
pull the rating of agricultural biotechnology iretdirection of private/ commercial interests.
It is also predictable th#abelling events tend to pull the rating of agriculturaltbichnology
in the direction of citizens interests.

In the second step we determined the significahtleeopositioning of each of the issues the
share of the rated articles in the total numbeat#d articles in agricultural, medical and
industrial biotechnology is used as a parametetifeimpact of news articles about specific
issues on the total rating (Share = # rated astigby issue/# rated articles per type of
biotechnology). The issues concerning feed, geaafly, animals, and health are not included in
this report because their share was always lovar Bhpercent. This resulted in the graphic
below (Figure 13).
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Figure 13: The share of ten biotechnology issues (July 2006 —July 2010)
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For aubergine the figure represents the shafreated articles about India.

Issues concerning fermentation processes wkasstfied as industrial biotechnology, issues
concerning (plant) biomass production as agricudiusiotechnology. The figure here represents the
share of rated articles about agricultural and iradial biotechnology. The share of biofuels in
agricultural biotechnology events ranged betweehahd 5.4% .The share of biofuels issues in

industrial biotechnology events was much higher198in 2006-2007; 33.0% in 2007-2008; 18.6%
in 200¢-2009;38.7% in 200¢-201C.

The results show that:

1.

The share of theedical issue medical biotechnology events has declined §igamtly in

all cases. In 2006/2007 stem cell issues, clonmjcancer research accounted for more than
40% of the rated articles about medical biotechgwld heir share sunk to 16.6% in
2009/2010 and was taken over by a wide range @fraglsues;

Safety and riskssues have become less significant in the megiarting about agricultural

biotechnology. Their share decreased from a lititge than 5% in 2006/2007 to a steady 3%
in 2008/2010;
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3. Greenpeacactivities and other forms grotestseems like a permanent issue in the media
reporting about agricultural biotechnology. Apadrh 2008/2009, the share of Greenpeace
activities and other types of protest in agricudturiotechnology events was more or less
stable at about 7.4%;

4. What seems like a peak Blonsantorelated events reported by the media in 2008/2909
actually concentrated in 2009. It is not yet chaether this company’s significance in the
news is on the decline or it is going to remaia atlatively high level;

5. The significance of thether agricultural biotechnology issuesnoratorium/ban,
contamination & coexistence and labelling- cleadsiched a peak in 2007/2008, to become
(far) less significant in 2009/2010.

In the final step, the distribution of the issuggrmthe continents is further analysed. The results

presented in table 1, show us that:

1. North American events are dominant in thedical issuegstem cells, cancer research and
cloning) and in events related to biofuels. Duéh®restrictive stem cell policy of the Bush
administration, for instance, this issue has baemfore frequently discussed in the US than
in Europe;

Table1: Distribution of nine biotechnology issues over the continents
(July 2006 —July 2010; in %, dominant continentbahd)

Continents
Not Nr. of

Latin North region rated
Issues Africa | Asia | Europe|America| America | Oceania | specific | articles
Stem cells 0,0 15,4 23,3 1,4 53,1 49 1,8 493
BT 00 | 104| 310 | 07 51,9 3.4 2.6 475
research
Cloning 0,0 20,8 19,2 0,0 41,5 14,6 3,8 388
Contaminatior
& coexistence 2,4 156 | 32,4 4.0 26,8 14,0 4.8 309
:;/';nrato“um’ 51 | 17.1| 284 | 29 173 253 4.0 268
Labelling 3,8 21,4 | 30,8 1,1 25,8 14,3 2,7 250
Safety, risk 10,0 | 32,5| 23,3 3,3 15,0 8,8 7,1 240
Greenpeace,
protest 1,6 36,9 | 34,3 4.2 8,7 10,7 3,6 182
Monsanto 4.2 11,8 20,9 5,7 50,1 5,4 2,0 407
Biofuels 2,3 9,0 30,2 4,1 45,1 2,8 6,4 130

2. European events are dominant in all agricultusalés ¢ontamination & coexistence,
labelling and moratoriury) except for safety and risk related events. Nogless,
contamination & coexistence and labelling —botipital European issues’- were also
covered quite frequently in North American newscées;

Oceanian and European events are almost equallindatrin themoratorium/banssue;
Surprisingly,safety and riskelated events are reported most frequently iclastabout
biotechnology in Asia;

how
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. In more than 70% of the cases events related tootheof Greenpeace and proteagainst
GM crops have been reported in Asia and Europd&odigh this is most probably related to
the risk and safety issues reported by the media,

. Monsantorelated events are in 50% of the cases takingeptathe company’s home-base,
North America;

. 75% of reportedbiofuelsrelated events concern North American and Europetities.

Controversial issues

It is usually issues of controverdlyat attract a lot of attention in the media. Thsighe
type of news that probably most strongly refleatd anfluences the public debate ab
biotechnology. The issues we have chosen each dg#raten how their impact on tl
positioning of biotechnologgiffers in terms of positioning on the technolagy society
scale, in terms of their significance over time] amterms of regions or countries.
From the combination of the analysis of these patams we can draw the followii
conclusions:

1. Issue conaming stem cells had a significant effect on thesiponing of medica
biotechnology in the direction of national intesegt 2006/2007, especially in Nol
America. This effect was significantly reduced imetsubsequent years. Eve
concerning canceresearch had an equally significant but opposifecefon the
positioning of medical biotechnology. Cloning issugrhich had an effect similar
that of stem cell issues, more or less disappdanedthe news. A wide range of otf
medical biotechnology issues took over;

2. The moratoria/ban and contamination & coexistesseiés were quite significant
pulling the positioning of agricultural biotechnghpin the direction of NGO interes
in 2007/2008. Their significance decreased in thesequent year The moratoriur
issue did not only play a role in Europe but alsdiceania. The contamination &
coexistence issue played in Europe and, due te traelkhted cases of contaminat
and coexistence measures, also in North America;

3. Issues concerning ey and risk had a similar effect on the positrmnof agricultura
biotechnology, but their significance was much lawkhese issues played primai
in Asia an, to some lesser extent, in Europe;

4. The significance of labelling issues, pulling thesgioning of agricultural (food
biotechnology in the direction of citizens intesgstvas also rather low. The is¢
peaked in 2007/2008 and played in Europe and, toestesser extent, in Nor
America;

5. Greenpeace activities and other protests were ratdiesignificant between 20C
and 2010, pulling the agricultural biotechnologysiioning slightly towards NG(
interests, especially in Asia and Europe;

6. The positioning of industrial biotechnology is stgby dominated by media reporti
about biofuels, antherefore the positioning of biofuels and indwdthiotechnology
in general are more or less equal. It is primailjorth American and European issue;

7. Events related to Monsanto are quite significamttfee positioning of agricultur:
biotechnology, especially in North America. Their significance pulling the
agricultural biotech positioning towards companterasts peaked in 2009 and se:
to stay at a quite high level;

8. The authorisation of Bt aubergine was an issuertiséd a lot of protest iimdia. This
attracted a lot of attention in Indian media andl fza significant impact, pullin
India’s agricultural biotechnology positioning sigly in the direction of publi
interests.
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Annex 1: Research methods

This analysis of news articles is based on a reBaaethod that was developed in a pilot study
in 2007°. The research method consists of three subsequatvities:

1. Collection of news from newspapers, magazines &ulrenic media,

2. Attachment of keywords and ratings to articles;

3. Analysis of the ratings and;

4. Presentation of the results.

Al.1 Collection of news

During the year, several media are screened fosradweut biotechnology, with emphasis on

genetic engineering. A wide range of sources wasd,uscluding:

* A clipping service that provides biotechnology tethnews from Dutch newspapers and
magazines,

* A daily news service from BIO, the US Biotech InttysAssociation, which contains news
from American and British media and other medialighled in English, including clippings
from press agencies (Reuters, Bloomberg, AssocRitesks),

e The news service from GENET, a European NGO netwargenetic engineering, which
does not only emphasize controversies and NGOiaesibut also brings general biotech
news from media in Africa, Asia, Latin America, Aradia and New Zealand,

« SciDevNet, a news service specialized in news atdevtloping countries,

* Checkbiotech, a service dalily lists several biotetbgy news items,

e Seedquest, a news service of the seed industry,

* News on the website of Agbios, a Canadian compawaycdted to providing public policy,
regulatory, and risk assessment expertise for mtscf biotechnology,

* Newswise, an electronic news service that alerenstic news,

« Articles from a range of (popular) scientific magpes, such as New Scientist, Science,
Nature, Nature Biotechnology,

* A selection of Chinese magazines, screened andlatad by a Chinese student.

Between 60 and 120 articles are collected weekiygether more than 22,700 articles in five
years (July 2005 — July 2010). All articles arevented to a PDF-format and sent to students
that are trained in attaching keywords and rattogbe articles while uploading them in a
database.

Al.2 Attachment of keywords and ratings

Every article is put in an electronic database @modided with information about:

a) Title, source, date and author of the article;

b) The type of source: newspaper, journal or electramedia;

c) The type of biotechnology the article is aboutarusing on: agricultural (green), medical
(red) or industrial (white) biotechnology, or biokaology in general;

d) The country or continent the article deals with;

e) Keywords that reflect the content of the articta, ihstance a specific application, a
moratorium on commercial GMO crop cultivation, aurihation of a GMO product, a debate
about genetic engineering and the world food suppiypiofuels;

19y/0s, Wiebe en Bastiaan Zoeteman (2007), PositiesWereldblokken inzake Biotechnologie, COGEM, rhaar
2007.
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f) If the article refers to a specific event or actithre type of actor that has an interest is
identified: companies/industry, public authoritiegizens (consumers, patients) or NGOs.
The interest is translated in a rating on two digiens according to the table below: a

technology and a society dimension.

Interest Techr_10logy Soc_:iety
rating rating
Companies/industry +1 -1
Public authorities +1 +1
Citizens -1 -1
NGOs -1 +1

In case there is more articles referring to theesawent or action, only one of the articles is
rated. Appendix A.3 gives an impression of the nends collected and rated articles.

In 2005/2006 steps a) — e) were done by LIS Comsultstep f) was done by a student from the
University of Tilburg during a pilot study for tt@OGEM. In 2006/2010 only step a) was done
by LIS Consult and steps b) — f) were done by sitglrom the University of Tilburg hired by
the COGEM and instructed for the job by the studemb developed the methodology, LIS
Consult and the supervisor.

Al1.3 Analysis of the ratings

Once the steps a) to e) have been completed tdl yebr (from July to July), the average

ratings are calculated resulting in:

e Average ratings over 5 years, per year and permont

e Average ratings per continent and per country (omlyase of sufficient data),

e Average ratings per type of biotechnology,

e Average ratings per type of biotechnology for coetits that provide sufficient data,

« The number of articles and average ratings folecten of events or activities by selecting
articles on key words.

Al.4 Presentation of the results

The monthly average ratings are presented in ehgrgpesentation with a horizontal time scale.
Based on linear regression a linear trend is cafed!(in Excef)". Such linear trends can be
calculated based on average ratings (monthly, gdgrr annual) over the total period of data
collection, in this case three years, showing adlderm trend. This can be done for any type of
selection from the database, such as all ratedestconcerning a specific continent or country, a
specific type of biotechnology or even a specsguie, as long as the selection contains sufficient
data. An example of a long term trend analysisviergin the figure below.

This figure also shows the number of ratings pentiman a bar chart.

1 A linear equation y = a + bx is constructed bycakdtion of least square estimates: The sum ofgoare of
‘errors’ or deviations from y = a + bx.
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Figure A.1.1: Development of Europe’s position in imtechnology based on monthly average
ratings and number of rated articles per month guly 2005 —July 2010)
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Figure A.1.2: The average rating of industrialized In addition, a graphic presentation
countries (July 2005 —July 2010) of the positioning of the

continents, countries, types of

biotechnology and issues is

constructed by plotting the average
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The result of the analysis presented in figure Asliggests a trend that is continuous, but in
reality trends can change in another directionftSm trends can be visualized by two methods.
The first method calculates trends lines based ontinly average ratings for subsequent years.
This method clearly shows shifts in trends. In tiase, the point where a trend starts shifting is
chosen quite arbitrary: end June/beginning Jule dtaphic below presents an example for
Europe, demonstrating that subsequent trend linettend to follow up quite smoothly (the
Europe example).
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Figure A.1.3: Trend lines based on monthly averageatings of biotechnology in Europe(July 2006
—July 2007)
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The second method plots annual average ratinglseotwio axis with arrows indicating the
direction of the shift. This results in a grapthatis visually easier to understand. It was
therefore decided to apply this method as a stanfdampresentation of the results.

Figure A.1.4: Shifting positions of biotechnologyn Europe, North
America and Africa (July 2006 — July 2007)
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During the pilot year 2005/2006 the data have lpenessed differently than during the
subsequent year: a significantly smaller rate eftttal number of articles was rated and
standards for rating were not yet developed, soatieg was still done in an experimental way.
For those reasons, it was decided not to preserddta of the pilot year in the trend analysis.
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The trends can be further analyzed by looking sgecific issues that get a lot of attention from
the media, such as moratoria/bans on GMOs and&#mesearch policies. The percentage of
articles on these issues is an indication for tred@vance and the ratings for the direction in
which they influence the position.

As we can see in this report, monthly average gatoan fluctuate strongly. Such fluctuations
can usually be explained as deviations due to anlewber of data. Monthly average ratings on
issues could be also be used to explain stronguiétions in monthly average ratings, but only if
there is sufficient data, which is usually not tase.

A.1.5 Some remarks about the methodology
The methods applied in this analysis need furthgarovement on at least five points.

First of all, the method for data collection resuit a strong focus on Dutch and Anglo-American
media, and on media that publish in English. Aljlothere is capacity to collect and store
articles in Spanish, French and German languagé, aticles are under represented. Hence, the
results are most reliable for biotechnology develepts in The Netherlands, the UK, the USA,
Australia, New Zealand and India. Fortunately,cés from Dutch and Anglo-American origin
cover world events quite well.

Second, splitting up data has its limits. Creatbsub categories or short term averages can
result in an amount of data that is too low to malsensible analysis. If the number of data is
low, one action or event can have much impact eratlterage rating. For this reason, in several
cases continents, countries or issues have notibeleided in the analysis.

As to ensure as much uniformity as possible a gegelideline has been developed for the
students who rate the articles and store themem#tabase. Nevertheless, interpretation of the
articles is not fully objective, and differenceglre attribution of key words and ratings to
articles while storing them in the database carbeaxcluded. To check the influence of
individual interpretation a sample taken from thteckes collected and rated during the pilot
project in 2005/2006 and rated again by the stidehb rated the articles collected during
2006/2007. This resulted in a small deviation, tbss 5%, which is considered acceptable for
the purpose of this analysis.

About one third of the rated articles was colledreth websites. Many electronic media
represent a specific interest or highlight a spetyjpe of topics. The graphics below, showing
the difference in average ratings between eleatrand printed media for a number of continents
and different types of biotechnology demonstrates there is not a unidirectional effect.

On average, during three years there is hardlyfardnce between both types of media in term
of rating, but there is some difference betweerctiinents. For North America, articles from
the web rate quite similar to articles from newsga@mnd magazines. Articles from the web
about Europe rate more in favor of NGO interestsickes form the web about Asia tend to put a
fraction less emphasis on collective interests,aidles from the web about Africa put slightly
more emphasis on the possibilities of the technolog
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The position of biotechnology in Africa, Asia, Europe and North
America based on articles from INTERNET and in NEWSPAPERS

1,0

(July 2005 — July 2008)

Source
08
()
o North (O Internet
£ America
ol & os
S News-
% A World ¢ 4 papers/
c 04 @ Asia magazines
<
2 Europe o °
|_
7 02 A Africa
-0,3 -0,1 01 0,3 05 0,7

€ Society rating 2

A comparison of the rating of articles about digfer types of biotechnology according to their
source shows only slight differences between botiices for medical and agricultural
biotechnology, and a difference for industrial bidtnology. On industrial biotechnology the
articles from newspapers and magazines tend tsfoonsiderably more on private interests than
articles from the web.

Rating of different types of biotechnology depending on the
source of the articles (July 2005 —July 2008)
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Hence, it is not possible to make a general statéat@out preferences of the two types of media.
The reader of the report just will have to take@iatcount that there may be a certain effect.
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Of course, the extent to which the use of elecbromeédia as a source of news affects the results
depends on the share of the articles that is vetdidrom the web. The table above presents the
difference in ratings weighted for the share intthtal of articles (= rating x percentage x 2). The

difference in ratings appears to be moderate (lEvel0 and 0.20 points) to large (over 0.30
points).

Tablel: Weighted differencein ratings between articles from electronic and printed
media (July 2005-June 2007)

Weighted difference* Effect

S-rating | T-rating Extent Direction
Africa 0.19 0.28 Large Government interests
Asia -0.11 -0.08 Moderate Citizen interests
Europe 0.06 -0.35 Large NGO interests
Latin America -0.10 0.12 Moderate Company interests
North America 0.09 -0.30 Large NGO interests
Oceania -0.21 -0.05 Large Citizen interests
World 0,02 -0,19 Moderate NGO interests

* Weighted difference = (Ratirlgectronic mediaX Percentag@ectronic medié(z) - (Rating)rinted mediaX Percentag@'inted
mediaX 2)
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Annex 2: The scenarios developed by TNO (2006)

In 2006, TNO Netherlands, commissioned by the COG&#¥eloped scenarios as a basis for
exploration of future biotechnology development @sdocial context. The scenarios are based
on two drivers: technological dominance and sotgatyientation. Combination of both
dimensions resulted in four scenarios:

Technology dominant

Technology at service

A. Techworldscenario(societyprivate oriented andechnology dominait
+ Polarised society because of power oriented conspaminose principal target is creation of
shareholder value
+ Government authorities merely have a facilitatiagkt principally aimed at the protection
of intellectual property of companies.
+ Technology is beingushedoy companies.

+ Companies are represented in all forums, whicleégpted by citizens and NGOs because
they rely on the cmpanies.

B. Technoconsumescenario(societyindividual oriented andechnology at servicef

individual citizen).
+ Individualised society as a result of large infloerof individual citizens.
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+ Government authorities merely have a facilitatiagk{ principally aimed at informing,
securing and warranting of individual citizens.

+ Technology development aimed at maximisation oefienfor the end user (consumer and
patient).

. National Championscenario(society regulategublicly andtechnology dominaint

+ Society is actively regulated by government autiesj acting as central maker and
executer of policies.

+ Technology is beingushedoy governments as to promote national interegteat
economic and social level.

. Network societgcenario(society regulatedollectively andechnology servingociety)

+ Society is strongly harmonised by continuous detiben between stakeholders, in which
‘civil society’ represented by NGOs plays an actwel binding role.

+ Government authorities merely have a facilitatiagkt principally aimed at promotion of
interaction between stakeholders.

+ Technology development aimed at maximisation oefienfor society at large.
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Annex 3: Overall results

A3.1 Number and distribution of rated articles

In 2005/2006, during the pilot, a limited numbeiB8&# articles (25% of the colleted articles) has
been rated. During the 4 years of data collectrmhanalysis that followed a much larger number
of articles was collected and a larger percentdgleeoarticles (35 - 45%) was rated, which
resulted more than twice rated articles respedgtivel

Table A3.1: Number of collected and rated articles (July 2005 — July 2010)

2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 2005-2010

Total nr. of articles 3,461 4,351 4,255 5,191 5,453 22,711
Nr. of rated articles 858 1,978 1,908 1,791 2,212 748

Rated articles in % of
total 24.67 45.48 44 .84 34.50 40.56 38.51

The graphic below gives an impression of the nunobeated articles between July 2005 and
July 2010. Given the dominance of the United Stetdsotechnology development it is not a
surprise that North America accounts for one-tlirthe articles.

Graphic A3.1: Number of rated articles per continent (July 2005 — July 2010)
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Europe is second best with almost 30% of the articles. Due to the focus on Dutch artd Englis
media, the Netherlands and the United Kingdom are over represented here. Asarctira

third place, being dominated by articles about the two largest Asian cou@tiiea and India.
India is well represented here due to the availability of English media. 888&tiof the articles
about Oceania concerns actions and events in Australia, the other 16% is aboutled. Ze
Although South Africa is still dominating the news that has been collected aboutitenAf
continent, news about other African countries such as Kenya and Uganda is rapedlginger

and South Africa’s dominance is decreasing.

Looking at the distribution of the rated articles over the different types othiuttogy, the
dominance of agricultural biotechnology, good for almost 60% two-third of the artgles, i
striking. About one-third of the articles are about medical biotechnology and onig &i86ut
industrial biotechnology. Among the total number of collected articles thébdigtn between
agricultural and medical biotechnology is more even, a relative high numbeclefsaabout
medial biotechnology concerned research and could not be rated.

Table A3.2:  Number of rated articles by type of biotechnology (July 2005 — July 2010)

Agricultural Industrial General

Continent N in % N in%| N in %
Africa 225 87.7 3 12| 14 55
Asia 1,095 64.8 117 6.9 61 3.6
Europe 1,474 57.4 105 41| 90 3.5
Latin America 230 76.7 24 80| 17 5.7
North America 1,262 43.9 177 6.2 79 2.7
Oceania 527 80.5 6 0.9 8 1.2
Not region pecific 153 56.5 14 52| 18 6.6
Total 4,966 57.6 446 5.2 287 3.3
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A3.2 Overall results by continent and country

Table A3.3:  Overall results by continent: The Society rating

2005-2006 2006-2007 2007-2008 | 2008-2009 | 2009-2010 | Average

Rating Nr | Rating Nr |Rating| Nr [Rating| Nr |Rating| Nr Rating

Africa 0,091 43| 0,486 74| 0,391 69| 0,135 74| 0,155 71 0,266
Asia 0,063 191 0,213 319, 0,186 398| 0,073 397| 0,115/ 407 0,134
Europe -0,053 267| -0,094 585/ 0,046/ 581| -0,105( 514| 0,058 637 -0,023
Latin America 0,104 66| 0,242 66| -0,067| 45| 0,015 67| -0,345] 55 0,006
Oceania -0,045 88, 0,174 138, 0,202/ 178 0,121 141 0,017, 120 0,113
North America -0,084 203| -0,151 747 -0,129| 526 -0,125| 576| -0,101| 832| -0,123
Not region specific | na na 0,429 49| -0,027 111, 0,273 22| 0,200, 90 0,154
Total -0,014 858| -0,001 1978 0,047 1908| -0,035] 1791| 0,005| 2212 0,003
Table A3.3:  Overall results by continent: The Technology rating

2005-2006 2006-2007 2007-2008 2008-2009 | 2009-2010 |Average

Rating Nr | Rating Nr | Rating | Nr |Rating| Nr |Rating| Nr Rating

Africa -0.045 43| 0.243 74| 0.507 69| 0.649 74| 0.465 71 0,399
Asia 0.438 191 0.413 319 0.487 398| 0.557| 397| 0.332] 407| 0,447
Europe 0.227 267 0.359 585/ 0.511] 581| 0.646| 514| 0.604| 637| 0,497
Latin America 0.373 66| 0.394 66| 0.600 45| 0.343 67| 0.673] 55| 0,460
Oceania 0.205 88| 0.362 138| 0.236] 178| 0.149] 141| 0.183 120 0,230
North America 0.517 203| 0.539 747 0.749] 526| 0.813] 576/ 0.755 832| 0,693
Not region specific | na na 0.469 49| 0.730, 111, 0.727, 22| 0.600, 90 0,640
Total 0.338 858| 0.436 1,978 0.561 1,908 0.630| 1,791 0.585(2,212 0,531
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Table A.3.4: Overall results by country: Developed countries, Society rating

2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 e
Rating Nr | Rating  Nr Rating Nr | Rating Nr Rating Nr rating
us -0,100 184| -0,160 708 -0,125 503 -0,159 540 1M,1 889 -0,134
Canada | 0,050 19 | -0,110 38 -0,182 22 0,417 24 0,070 43 0,040
Australia| -0,070 75 0,140 114 0,145 189 0,068 103  -0,075 80 ,0700
NL 0,211 38 | -0,400 159 | -0,242 161 | -0,329 149 | -0,161 155 | -0,255
Germany 0,032 32 -0,385 51 -0,053 38 -0,193 57 -0,323 65 ,21®
France 0,200 16 | -0,059 14 0,490 51 0,273 22 | -0,034 29 0,245
Spain -0,097 7 0,188 10 0,266 5 0,000 ¢) 0,306 11 140,
UK -0,429 32 | -0,455 133 | 0,200 79 | -0,333 184 | 0,455 144 | -0,095
Italy 0,143 7 0,143 7 0,750 8 1,000 3 0,111 e 0,353
Denmark| -0,200 5 -0,667 6 -0,429 7 -0,857 14 | -0,200 15 -0,489
Belgium | -0,200 5 -0,733 15 -0,100 20 -0,167 24 00,3 23 -0,287
EU -0,190 76 0,326 89 0,220 0 0,273 44 0,381 84 0,200
Table A.3.5:  Overall results by country: Developed countries, Technology rating
2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 e
Rating Nr Rating  Nr Rating Nr Rating  Nr Rating  Nr rating
us 0,530 184 0,540 704 0,769 503 0,621 540 0,764 9 B80,666
Canada | 0,370 19 0,580 38 0,364 22 0,469 24 0,581 43 0,502
Australia| 0,250 75 0,370 114 0,276 189 0,299 103 0,175 80 820,2
NL 0,320 38 0,475 159 | 0,689 161 | 0,745 149 | 0,819 155 0,660
Germany| 0,355 32 0,308 51 0,368 38 0,544 57 0,538 55 0,441
France 0,600 16 0,176 14 0,255 51 | -0,091 22 0,724 29 0,334
Spain 0,290 7 0,263 10 0,316 5 0,619 ¢) 0,764 11 8104
UK -0,143 32 0,273 133 | 0,600 79 0,556 184 | 0,091 144 0,340
Italy -0,714 7 -0,429 7 0,000 8 0,333 3 0,111 O 176,
Denmark| 0,600 5 0,667 6 0,714 7 1,000 14 1,000 15 0,872
Belgium | 0,200 5 0,739 15 0,900 20 0,583 24 0,913 230,748
EU 0,215 76 0,438 89 0,660 0 0,727 44 0,452 84 0,428
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Table A.3.6:  Overall results by country: Developing countries, Society rating
2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 e
Rating Nr | Rating Nr Rating Nr | Rating Nr | Rating Nr rating
China 0.020 47| 0.419 62 0.192 154 0.004 233 0.106 151 0.114
Japan 0.090 11| 0.100 20 0.053 19| -0.250 16| 0.067 30 0.021
India 0.080 130/ 0.158 133 0.203 118 0.224 85| 0.198 172 0.170
Philippines 0.000 0| 0.385 26 0.462 26| 0.571 14| -0.333 21 0.264
S-Korea 0.330 3| 0.250 16 0.333 21| 0.176 17| -0.143 7 0.219
Brasil 0.110 36| -0.060 32| -0.200 68| -1.000 28| -0.515 33 -0.287
S. Africa 0.000 18| 0.290 31 0.263 49 0.000 22| 0.083 24 0.166
Table A.3.7:  Overall results by country: Developing countries, Technology rating
2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 e
Rating Nr | Rating  Nr Rating Nr | Rating Nr | Rating Nr rating
China 0.740 47| 0.774 62 0.675 154 0.682 233 0.759 151 0.712
Japan 0.090 11| 0.400 20 0.579 19| 0.875 16| 0.400 30 0.479
India 0.340 130/ 0.429 133 0.407 118| 0.294 85| -0.163 172 0.229
Philippines 0.000 0| 0.154 26 0.000 26| -0.143 14| 0.905 21 0.241
S-Korea 1.000 3| 0.500 16 0.619 21| 0412 17| 0.714 7 0.563
Brasil 0.220 36| 0.440 32 0.520 68| 1.000 28| 0.818 33 0.570
S. Africa -0.220 18| 0.100 31 0.368 49 0.727 22| 0.500 24 0.314

37




A3.3 Overall results by type of biotechnology

Table A.3.8:  Overall results by type of biotechnology, Society rating
2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 | Average
Rating Nr [Rating Nr | Rating Nr Rating Nr | Rating  Nr Rating
Agricultural| -0.068 619| 0.090 1,05 0.188 1,148 0.085 894 0.038 1,148 0.108
Medical 0.061 147 |(-0.133 690 | -0.231 580 -0.170 752 | -0.026 580 | -0.155
Industrial -0.095 421 -0.280 101 | -0.072 97 -0.150 113 -0.148 9y -0.06
General n.a. 48 | 0.136 125 | 0.220 82 0.200 30 | 0.286 82 0.173
Total -0.014 856| -0.0011,973( 0.047 1,908 -0.035 1,791 0.005 2,214 0.003
Table A.3.9:  Overall results by type of biotechnology, Technology rating
2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 | Average
Rating  Nr Rating Nr Rating Nr | Rating Nr [Rating Nr Rating
Agricultural| 0.200 619 0.330 1,05¢Y 0.330 1,1480.408 896| 0.370 1,148 0.297
Medical 0.687 147 0.499 690 0499 580 | 0.846 752 0.887 580 0.615
Industrial 0.905 42 0.842 101 0.842 97 0.876  11392®. 97 0.843
General n.a. 48 0.648 125 0.648 82 0.867 30 | 0.857 82 0.692
Total 0.338 856 0.436 1973 0.436 1,9070.436 1,791 0.585 2,212 0.531

38



Biotechnology in the news: analysis 2005/2010

Table A.3.10 Overall results by type of biotechnology 2005-2006

General
Rating Nr

S-axis | T-axis in %
Africa 0.56 0.11 9 20.9
Asia 0.64 1.00 13 6.8
Europe 1.00 0.69 13 4.9
Latin America 1.00 0.33 3 4.5
North America 0.11 0.56 9 4.4
Oceania -1.00 1.00 1 1.1
World 0.61 0.63 48 5.6

Table . A3.11 Overall results by type of biotechnology 2006-2007

General
Rating Nr

S-axis | T-axis N in %
Africa 0.82 0.64 11 8.1
Asia 0.65 0.74 23 7.2
Europe -0.33 0.54 39 6.7
Latin America 0.75 1.00 8 11.6
North America 0.02 0.61 40 5.4
Oceania 0.33 1.00 3 2.2
Not region specific 2 4.1
World 0.15 0.65 127 | 6.1

Industrial
Rating Nr
S-axis | T-axis N in %
0.00 0.00 0.0
0.00 0.00 1.0
1.00 0.33| 18 6.8
1.00 0.33 3 4.5
1.00 0.06 | 17 8.4
1.00 0.00 2 2.3
0.95 0.29 42 4.9
Industrial
Rating Nr
S-axis | T-axis N in %
0.00 0.00 0 0.0
-0.14 1.00 7 2.2
-0.65 1.00 17 2.9
1.00 1.00 1 1.4
-0.44 0.84 25 3.4
0.00 0.00 0 0.0
-1.00 1.00 1 2.0
-0.46 0.88 52 25
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Table A.3.12 Overall results by type of biotechnology 2007-2008

General
Rating Nr

S-axis | T-axis N in %
Africa 0.60 0.60 5 7.2
Asia 0.28 0.85 15 3.8
Europe 0.44 0.76 25 4.3
Latin America -0.20 0.60 5 111
North America -0.22 1.00 18 34
Oceania -0.33 | -0.33 3 1.7
Not region specific | 0.45 0.64 11 9.9
World 0.21 0.75 82 4.3

Table A.3.13 Overall results by type of biotechnology 2008-2009

General
Nr

S-axis | T-axis N in %
Africa 0.0
Asia 0.45 1.00 11 2.8
Europe 0.50 0.75 8 1.6
Latin America 1.00 1.00 1 1.5
North America -0.14 1.00 7 1.2
Oceania 0 0.0
Not region specific | _1.00 0.33 3 13.6
World 0.20 0.87 30 1.7
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Industrial
Rating Nr
S-axis | T-axis N in %
-1.00 1.00 1 14
0.11 0.85 27 6.8
-0.14 0.90 21 3.6
-1.00 1.00 3 6.7
0.06 0.82 34 6.5
-1.00 1.00 2 11
-0.56 1.00 9 8.1
-0.09 0.88 97 5.1
Industrial
Rating Nr
S-axis | T-axis N in %

1.00 1.00 1 1.4
0.02 0.88 51 12.8
-0.70 1.00 20 3.9
-1.00 1.00 8 11.9
0.00 0.93 30 5.2
1.00 1.00 1 0.7
1.00 1.00 2 9.1
-0.15 0.93 113 6.3
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Table A.3.14 Overall results by type of biotechnology 2009-2010

General Industrial
Nr Rating Nr

S-axis | T-axis N in % S-axis | T-axis N in %
Africa 0 1.4 -1.00 1.00 1 1.4
Asia 1.00 1.00 1 1.2 -0.13 0.87 30 7.3
Europe -0.20 0.60 5 0.0 -0.24 0.93 29 4.6
Latin America 0 8.3 -0.33 1.00 9 13.3
North America 0.60 1.00 5 0.1 -0.07 0.94 71 8.6
Oceania -1.00 1.00 1 1.7 -1.00 1.00 1 0.8
Not region specific | 1.00 1.00 2 0.0 0.00 0.00 2 2.3
World 0.29 0.86 14 0.6 -0.15 0.92 142 6.4

Table A.3.15 Overall results by type of biotechnology 2005-2010

General Industrial
Nr Rating Nr
S-axis | T-axis N in % S-axis | T-axis N in %
Africa 0.69 0.41 26 7.9 -0.33 1.00 3 0.9
Asia 0.53 0.87 63 3.7 -0.01 0.86 117 6.8
Europe 0.16 0.64 90 3.5 -0.16 0.85 105 4.1
Latin America 0.53 0.76 17 5.6 -0.42 0.92 24 7.9
North America 0.00 0.75 79 2.7 0.02 0.82 177 6.1
Oceania -0.25 0.50 8 1.2 0.00 0.67 6 0.9
Not region specific | 0.50 0.61 66 5.9 0.64 0.43 56 5.0
World 0.18 0.72 | 253 | 2.6 -0.18 0.91 404 4.2
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