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FOREWORD 

Since 1981 biotechnology has been a subject of govemmcnt policy. The primary aim of 

this policy wa') thc stimulation of technological developmcnt. The cmphasis was on the 

furtherance of scientific research and on the cooperation between scientific institutions 

and the industry. 

1 

Many biotechnological applications now cnter a new phasc: thc attention shifts from 

fundamental research to product development and market introduction. It is important to 

maintain thc good position of the Netherlands in this technological domain. This requires 

the cvaluation of the poten ti al of applications of modem biotechnology in a way which is 

well-considered and open to the public. Market introduction is to a high degree dependent 

upon public acceptanee. 

In this context the Eindhoven Universi ty of Technology studies, on a scicntific and sys

tematic basis, the attitudes towards biotechnology and biotechnological products, the fac

tors constituting these attitudes, the involvement of the public and the proper communica

tion channels. The results of the study will without doubt be of influcnce on the necessary 

enlightenment of the discussion on biotechnological applications and on the arrangement 

of present and futore public information activities. 

Most of this type of studies indicate that good communication between consumers and 

producerslresearchers is essential for an adequate approach to a successful market strate

gy for new products derived through modern biotechnology. To stimulate this process the 

Ministry of Economic Affairs financially facilitates information initiatives on television or 

by means of publications. Another project in this field is the set up of a 'communication 

platform biotechnology' to bring together consumer organisations, environmental bodies 

and industry for debate on strategies in this area. 

Because public acceptanee of biotechnology is not restricted to national borders, the inten

tion is of course to use the results of this study in a research project that will take place in 

the section socio-economie studies of the Fourth Framework-Programme/BIOTECH II of 

the European Union. 

Menno W. Horning, 

Projectmanager Biotechnology 

Ministry of Economic Affairs 

The Hague 



2. 

This report concerns the thin.l survey (Ju nc I (94) in a series or pcliodical measurements 

or public attitudes on biotechnology, using the biotechnology monitor. The project took 

place by order or the Netherlands' Ministry of Economie Arrairs. The design of the re

search is presentcd in ehapter 1. Chapter 2. contains the results of the third survey. The 

cmphasis is on the difTerences between these results and thosc or the firsttwo surveys 

(June 1992 and June 1(93). The undcrlying theoretical model, the construetion of the 

monitor and the results of the rirst survey are discusscd clsewhere (Heijs, Midden and 

Drabbe, 1993). Appendices contain a brief outline or the theoretical model, the survey 

questionnaire and the response rrcquencies. 

Or. W.J.M. Heijs 

Prof. dr. C.J.H. Midden 

Eindhoven, June 1995 
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SUMMARY 

Introduction 

This report concerns a study on public attitudes to biotcchnology, that was conducted for 

the Ministry of Economic Affairs by the Department of Psychology and Linguistics of the 

Faculty of Tcchnology Management, Eindhoven Univcrsity of Technology. Public confi

dence is a crucial factor in thc development of new applications in biotechnology. In the 

interests of effective education and information campaigns, proper regulation, well-bal

anced judgements on the continuation of research, and adequate participation of relevant 

groups in the decision-making process, it is vital that existing knowledge and attitudes on 

biotechnological applications and their structure and backgrounds are studied. 

Subject of the report is the third survey using the biotechnology monitor, a research in

strument that was constructed for the periodical registration of public attitudes. The main 

point of departure of the study is thc socio-psychological model of attitudc-behaviour re

lationships described by Tesser and Shaffer (1990), among others. This model describes 

the formation of attitudes on the basis of cognitive arguments and emotions and the rela

tionships bètween attitudes and behavioural intentions. 

1. Research Design 

1.1. Research questions 

The main aim of the study is the assessment of the attitudes of the Dutch public to bio

technology, factors affecting the development of these attitudes and relatcd behavioural 

intentions. The research questions are: what are public attitudes to biotechnological appli

cations and to which cognitive arguments and emotions are these attitudes linked; what 

background knowledge docs thc public possess and to what degrcc is the public interest

ed in biotechnology; what sources of information does the public have, which sources 

enjoy public confidence and what are the gaps in public information; what are the links 

between personal characteristics and cognitive arguments, emotions and attitudes; what 

links are there between attitudes and behavioural intentions; and can target groups be 

identified on the basis of these variables? From the survey onward trend-related changes 

will also be studied. 
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J.2 Questionnaire 

The structure of attitudes with regard to biotcchnological applications was established in a 

preliminary study . The results showed that the forming of attitudes is guided primarily 

by the aspects 'sector of application' en 'endproduct/purpose of application'. On thc basis 

of this preliminary study 9 areas of application were identified that cover the present field 

of biotechnology: (1) agriculture (diversification); (2) agricuIture (product improvement); 

(3) stock-breeding (new methods); (4) veterinary medicine (combating disease); (5) hu

man health-care (diagnostics); (6) hu man health-care (medicines); (7) food industry (unfa

miliar applications); (8) food industry (production of raw materiais); and (9) chemical in

dustry/environmental protection (production of raw materiais). In the questionnaire these 

areas are represented by 10 concrete applieations (from one controversial area, new cattle

breeding methods, 2 applications were selected). 

For eaeh application a series of questions were asked covering awareness, attitude, the 

possible role played by five eognitive arguments and two emotions, and a positive and 

negative behavioural intention (the last two items are different from the first survey where 

the intentions were not specified for each application but were assessed in generai). The 

remaining part of the questionnaire eonsisted of a knowledge test with questions on ge

netics, biotechnology, and legislation; and questions regarding the relevance of arguments 

and emotions, interest and involvement, the reliability of information sourees, main infor

mation sourees and ehannels, gaps in publie information, pereeived con trol (as a possible 

predictor of behavioural intentions), and personal eharaeteristics (politica! party, gender, 

age, household eharaeteristies, level of education, profession, eivil status, socio-econom

ie status, and geographicallocation). 

1.3. Sample and Data Collection 

The questionnaire was subjected to a representative sample of the Duteh population aged 

16 and over in June 1994 (N=563). The respondents were visited at their homes and the 

answers were reeorded using laptop computers. Special techniques (genetic modification, 

doning, eell fusion) were explained in advanee. 



2. Results 

2.1. Attitudes 

The attitudes to the various applications are comparabIe to those in 1992 and 1993. The 

area of environmental protection has thc most positive score. Attitudes to applications in 

agriculture and human health-carc remain fairly positivc and applications in the food in

dustry evoke a large amount of neutral responses. A tti tudes to applications in veterinary 

medici ne are divers. Applications in stock-breeding are againjudged fairly negativcly. 

2.2. Cognitive Arguments, Emotions and Attitudes 

5 

The results of the third survey resembIe those of the first two. The forming of attitudes is 

dominated by emotions, with 'enthusiasm' being the most important determinant. This 

emotion is strong in the area of environmental protection and fairly weak in the area of 

stock-breeding. Feelings of anxiety are also more prominent for the latter area. From the 

arguments, the consideration that ethica1ly acceptable limits might be excecded clearly 

contributes to the forming of attitudes in most areas of application. This is regarded prob

able in the areas of stock-breeding and not probable in the areas of agriculture and the 

food industry. Other predominant expectations are: positive economie effects for appli

cations in agriculture, the food industry (chymosine) and environmental protection, and 

positive effects on human health from applications in human health-care. There has been a 

consistent rise in the degree of predictability from 55% in 1992 to 60 % in 1994, although 

the differences are to small to indicate a trend. 

Again, the subjective ranking of arguments and emotions in order of importance for the 

forming of attitudes shows a divergence from the statistical ranking. Respondents ranked 

cognitive arguments, especially positive effects on human health, higher than emotions. 

This is presumably caused by a tendency to give a rational impression. 

2.3. Background Knowledge and Awareness 

As in previous years, the results of the knowledge test indicate a low level of background 

knowIedge. Applications in the areas of stock-breeding, agriculture and environmental pro

tection are relatively weIl known. The awareness of applications in agriculture and stock

breeding has increased. The awareness in the area of environmental protection, however, 

shows a continuous decline. Applications in veterinary medicine, human health-care and 

the food industry are less known. The awareness of the genetic modification of rats to pro-
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duce a solvent for blood c10ts (human health care) and of the use of bacteria to produce a 

raw material to make aspartame (the food industry) has decreased even further. 

2.4. Interest and Involvement 

The public remains fairly interested and involved in ncw developments in biotechnology. 

This is apparent from the amount of general interest, the cstimated individual significancc 

of the subject and the frequency of listening to and viewing program mes on biotcchnolo

gy. More background knowledge is associated with more interest. 

2.5. Information Sourees and Information Needs 

Consumer organisations, scientists, environmental groups and the govcrnmenl arc still 

regarded as reliable sources of information. The reliability of journalism and the industry 

as information sources remains relatively low. Nevertheless, journalisl~ are mentioned as 

the primary source of information and current affairs program mes, the news on radio and 

television, and newspapers are the main information channels. The influcncc of other pro

gram mes and of discussions with lay people has lessened since 1993 but is still higher 

compared to 1992. The conclusion in the previous report that this might indicate the start 

of a broadening of the public debate, is therefore not affirmed nor rejected. 

Existing gaps in the information are essentially the same as last ycars: the top of the list 

exists of the anticipated effects on human hcalth and the environment, the controlability of 

these effects, the legislation, and the limits of scientific capabilities. The necd for informa

tion on environmental effects and the consequences for the third world has decreased and 

respondents express an increasing necd for information on regulations and the quality of 

products (at this point it should be noted that the actual knowledge on legislation has di

minished). The necd for information is still high since only 8 % of rcspondents appear to 

regard themselves as being weil enough informed in all these areas. 

2.6. Arguments, Enwtions, Attitudes wul Personal Characteristics 

The degree of differentiation of opinions (that is regarded as indicative of the amount of 

information processing) and the changes in this degrec vary considerably bctween areas 

of application. A (fairly) low degree of differentiation is apparent in agriculture, stock

breeding, veterinary medicine and human health-care. The food industry and environmen

tal protection show a higher degree of differentiation. In most areas the views are more 

e1aborate comparcd to 1992 and less or equally claboratc compared to 1993. The area of 

agriculture (product improvement), however, shows less differentiation than in 1992. 
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The dccrease in thc dcgree of diffcrcntiation is mainly due to thc lower correlations be

tween attitudes, argument "I atld emotions on thc one hand and variabics concerning public 

interest, information sources and infonnation channels on the other. In some areas this is 

compensated by an incrcase in the relevance of awareness or structural characteristics. 

The part of other cognitivc variables (knowledge and level of education) has remained 

more or less the same. A probablc origin of the decline could be a decrease in the flow of 

information. In order to substantiate this hypothesis additional research is needed on the 

coverage of biotcchnological subjects in the media. 

Generally, more background knowiedge, more awareness and interest, and a higher level 

of education are associated with a more positive argumentation and attitude. There are two 

exceptions, both of them in the area of stock-breeding (gm. bst). In this area, respondents 

with more awareness support the argument that ethically acceptable boundaries might be 

violated and more reflection on the subject is associated with a less favourable attitude. 

Although the importance of cognitive variabIcs has somewhat decreased, there are still 

indications of a development towards a division in public attitudes and arguments on the 

basis of the arnount of knowledge and interest. 

Of the structural variables, gender and age are relevant in most areas. Women and older 

respondents tend to give more negative answers. Political inclination has gained signifi

cance in the areas of agriculture (cf. cabbage), stock-brecding, human health-care (gm. 

dots) and the food industry (use aspartame). Green Left voters agree more often than 

VVD voters with the argument that the application might have darnaging effccts on the 

environment and in some areas they express less enthusiasm or more anxiety. 

2.7. Attitudes and Behavioural Intentions 

As in 1993, two behavioural intentions were assessed for each area of application: a pos

itive intention (the buying of the product or the consent for the appliance) and a negative 

intention (protest). Agreement with tbe positive intention remains highest in the areas of 

agriculture, human hcalth-carc and environmental protcction. It is low in stock-breeding 

and the food industry (unfarniliar applications). Negative intentions are less frequent: the 

public does not seem to be indined to overt protest. In addition, a positive (or negative) 

attitude generally goes with a positive (or less positive) intention whereas the relation be

tween attitudes and negative intentions is less strong. Disapproval is probably more likely 

to result in a refusal to buy the product or the purchase of an alternative than in protest. 

With attitudes as the sole predictors, between 25% and .50% of the variancc in the positive 

behavioural intentions can be explained. For negative intentions the amount of explained 

variance is between 5% and 23%. Theoretically, the arnount of explained variance can he 
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increased by adding pcrccived con trol as a predictor. The analyses, howevcr, show th at 

this is not the case. This can bc explaincd by the fact that direct confrontations with the 

actual products are still scarce, so that information processing is probably at a level which 

is too low to consciously incorporate the perception of control in decision making. 

2.8. Target Groups 

As in previous years, discriminant analyses were conducted to study whether it would bc 

possible to identify population groups with systematic differences in their characteristics. 

This did not produce any significant results. Additional analyses were carried out on sep

arate population groups with a potential theoretical or pragmatic relevance for govemment 

information campaigns. Three such groups were identified and compared to contrasting 

groups: 

Groups 

1, (across areas of application) 

consistent supporters 

versus consistent adversaries 

2 . (separate applications, on theoretical grounds) 

resp. with presumably well-founded attitudes 

versus resp. with less well-founded attitudes 

3. (areas with large amounts of neutral attitudes) 

group with a neutral attitude 

versus groups with positive inegative attitudes 

Definition 

(highly) positive attitude to ~ 8 applications 

(highly) negative attitude to ~ 5 applications 

high scores on kllowledge and interest, alld awareness 

low scores on knowledge and interest, no awareness 

(the two applications in the food industry) 

neutral scores 

(highly) positive or (highly) negative scores 

1. Consistent supporters versus consistent adversaries 

The only significant difference bctween consistent supporters and consistent adversaries 

is that men are a majority in the first group whereas the second group consists primarily 

of women. The absence of other significant rcsults is probably caused by thc heteroge

neous composition of the group of adversaries. An acceptable size of this group could 

only be attained by including all respondents with (highly) negative attitudes to five or 

more applications. In that way, potential differences might have been levelled out. 

2. Theoretically, well-founded and less well-founded attitude groups 

Theoretically, well-founded and less well-founded attitude groups (termed ELM+ and 

ELM- groups after the so-callcd elaboration likelihood model) can be defined on the basis 

of the amount of knowiedge, the degree of interest and awareness of the application. 
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Attitudes in the ELM+ groups arc more positivc than in the ELM- groups in the areas of 

human health-care, the food industry and environmental protection. Marked but not statis

tically significant is the fact that the ELM+ groups show more negative attitudes to appli

cations in stock-breeding. 

For both groups, cmotions arc more important than argumcnts in the development of at

titudes, with enthusiasm being the major factor in thc ELM+ groups and anxiety in the 

ELM- groups. For the ELM+ groups, the relatively low importancc of arguments is con

trary to expectation since more elaboration should have resultcd in more cognitively based 

attitudes. Apparently, the process of elaboration is still in its first stage. 

ELM+ groups use more infOlmation channels and find journalism more reliable compared 

to respondents in the ELM- groups. In addition, members of ELM+ groups are more like

ly to be male and to have higher levels of education and profession than members of the 

ELM- groups. 

If ELM+ groups can be regarded as indicative of a future, well-informed public, the ma

jor change in attitudes might occur in the areas of the food industry (from a neutral to a 

fairly positive score). To reach this situation, special attention has to be given to ELM

groups, which is a difficult task since they usc less information channels and tend to dis

trust information from journalists. Consumer organisations, scientists and environmental 

groups might prove to be essential sources in information campaigns. 

3. Neutral groups versus (highly) positive or (highly) negative groups 

The largest groups with neutral attitudes are in the food industry. The avc rage scores on 

the arguments and emotions in these groups occupy intermediate positions between those 

in the positive and the negative groups. Background knowiedge, awareness and interest 

are lower in the neutral group compared to the positive group. Respondents in the neutral 

and the negative groups do not differ with respect to these variables. In addition, the neu

tral and negative groups have more female and older respondents. On the whoie, it secms 

that the neutral groups have more in common with the negative groups. 

It is likely that the public will be confronted with the applications in the food industry 

within the foreseeable future. It is also likely that women, who predominate the neutral 

group, will constitute the majority of potential buyers. Therefore, the group with neutral 

attitudes needs some priority in information campaigns. 
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3. Conclusions 

The average attitude scores and their distributions arc approximately the same as in 1993. 

Attitudes to applications in agrieulture, environmental protection and hu man health-care 

are (fairly) positivc. Applications in stoek-breeding are judged fairly negatively. Applica

tions in the food industry evoke a neutral attitude and attitudes to applieations in veteri

nary medieine are divers. Thc frequeney distributions show, onee more, that attitudes to 

biotechnological applieations can vary substantially. Therefore, a eomposite measurement 

of publie attitudes is still indieated. 

The relations between arguments and emotions on the one hand and attitudes on the othcr 

prove to be robust. A more positive (or negative) attitude generally goes with more posi

tive (or negative) arguments and emotions. The emotion 'enthusiasm' is the most impor

tant determinant of attitudes. Feelings of anxiety have less inOuenee. From the arguments 

the eonsideration that ethieally acceptablc limits might he violated is most important. This 

is regarded most probable in the area of stock-breeding and not probable in agrieulture, 

the food industry and environmental protection. The possibility of positive effects on hu

man health eomes in second place. The relevanec of the economie argument has risen in 

the areas of agrieulture, the food industry and environmcntal protection. Other arguments 

have less inOuenee. The discrepancy betwccn the statistical and the subjective ranking of 

arguments and emotions on the basis of thcir relative importance for the forming of atti

tudes has remained the same: emotions dominate the statistical ranking and arguments 

prevail in the subjective ranking. This is presumably due to a tendency on the part of rc

spondents to appear rational. The theoretical explanation for thc importance of emotions is 

that a low level of knowledge prevents the forming of attitudes on thc ba<;is of arguments. 

Background knowledgc and awarencss are at a thc same (low) level as in prcvious years. 

The higher edueated have slightly more knowledge than the lower educated. Applications 

in stock-breeding, in agriculture and in cnvironmental proteetion are more familiar and the 

awareness of applieations in agrieulture and stock-breeding has inereased. The awareness 

of the applieation in the area of environmcntal proteetion, however, shows a eontinuous 

decline. Applications in thc arcas of human health-eare and the food industry are less fa

miliar and they arc also less weIl known eompared to 1993. 

Respondents remain interested and involved. Journalism is thc most important sou ree but 

it is also regardcd as relatively Ie s reliable. Seicntists, on thc other hand, are regarded as 

a rc1iable souree but the volume of their infonnation is low. Information from eonsumer 

organisations, environmental groups and the government is both heeded and pereeived as 

reliable. The ratings of the industry remain low. Radio, telcvision and newspapers are the 
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most important channels and their use has increased. Regular programmes and discus

sinns with lay people have Iess intluencc compared to 1993 but the influencc is still high

er comparcd to 1992. The conclusion in the prcvious report that this might indicate the 

start of a broadening of the public dcbatc, is thcrcforc not affirmcd nor rcjected. More in

fonnation is particularly wanted on the anticipated effects on human health and the envi

ronment, on the controlability of the effccts and on the legislation. 

The degree of differentiation of opinions on applications in agriculture, stock-breeding, 

veterinary medicine and human health-carc is smal!. More differentiation is visible in the 

food industry and in environmental protection. In a number of areas the views are more 

e1aborate compared to 1992 and less elaborate compared to 1993. This is probably caused 

by a decrease in the flow of information. In order to substantiate this hypothesis addition

al research is needed on the coverage of biotechnological subjects in the media. In most 

cases, morc knowIedge, morc awareness and interest, and a higher level of education go 

with a more positive argumentation and attitude. In thc area of stock-breeding (gm. bst), 

however, more awareness is associated with more support of the nOlmative argument that 

ethically acceptablc limits might be violated whereas more retlection is related to a less 

favourablc attitude. There are indications of a development towards a division in public 

attitudes and arguments on the basis of the amount of knowledge and interest. Of the 

tructural variables, gender, age and poli ti cal inclination are relevant in several areas of 

application. Women, older people and Green Left voters tend to give more negative an

swers than men, younger people and Li be ral voters. 

Positive behavioural intentions are still most frequent in the areas of agriculture, human 

health-care and environmentaI protection and less frequent in stock-breeding and the food 

industry (aspartame). Negative intentions are mentioned less often. Relations between at

titudes and positive intentions remain strong; they are weaker between attitudes and nega

tive intentions. The public appears to be less inelined to engage in overt protest. Disap

proval of product" is more likely to result in a refusal to buy or in the purchase of an alter

native. The theoretical contribution of pcrceived control in the explanation of intentions 

was not substantiated. This is probably due to the fact that the level of infonnation pro

cessing is too low since confrontations with the products are still scarce. 

The analyses of three population groups, th at were defined on the basis of their poten ti al 

relevance for information campaigns, lead to the following observations. The only signif

icant difference bcl:\veen consistent supporters and consistent adversm"ies of biotechnolog

ical applications is that men are a majority in the first group while the second group con

sists primarily of women. However, consistent adversaries are a very small group, so that 

in fact this comparison falls short. Compared to respondents with less well-founded atti-
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tudes, respondents with well-foundcd attitudes havc more positive opinions on applica

tions in the areas of human health-carc, the food industry and environmental protection 

and slightly more ncgative attitudes to applications in stock-breeding. They use more in

formation channels and find joumalism a more reliablc source. And they are likely to be 

male and to have higher levels of education and profession. Respondents with neutral atti

tudes in thc food industry show less background knowledgc, less awarencss and less in

terest than respondents with positive attitudes. Neutral groups also have more female 

members. With respect to these variables, it seems that the neutral groups have more in 

common with the negative groups. Since it is likely that the public will be confronted with 

the applieations in the food industry within the foreseeable future, the group with neutral 

attitudes needs some priority in information eampaigns. It is strongly recommended that 

the introduction of these new produCl<; and the consequences of the information provided 

are closely monitored (i.e. using the present instrument). 

The conditions for public information eampaigns remain favourable because the public is 

interested in the subject and has a clear need for more information. The information has to 

be brought into line with the existing obstacles to a well-grounded formation of attitudcs, 

such as the unfamiliarity, the lack of knowiedge, and the emotional basis of thc attitudes. 

Four conclusions may be drawn regarding possible strategics of information eampaigns. 

First, the knowledge conceming basic principles in biology and biotechnology has to be 

broadened. Although, theoretically, knowlcdge has no direct influcnce on the forming of 

attitudes, it is a necessary condition for the development of a good argumentation struc

ture and of more stabie attitudes (if it relates to important attributes). Second, the existing 

needs for information should be fulfilled, especially with regard to the effects on human 

health and on the environment, the controlability of the effects and legislation. Third, in

formation must be given about the various areas of applieation. Information about these 

areas is probably more efficient than information about spccific applieations or general 

information. And fourth, to achieve the necessary correspondence with existing levels of 

knowledge and awarcness, new information ean initially concern relatively wcII-known 

areas, such as stock-breeding. Then, less known arcas with a certain amount of personal 

significance ean be attended, such a<; health-eare or the food industry. 

Thc analyses suggest a numbcr of public characteristics that can be taken into account in 

information eampaigns. From thc structural variables, age, gender and lcvel of edueation 

are of some importance: women, cldcrly people and rcspondents with a lower level of cd

ucation tend to havc less well-founded attitudcs and they give more neutral and negative 

responses in some areas of applieation. In addition, there appears to be a development to

wards a division in public attitudes rclated to the degrce of interest and information. Spe

cial attention should be given to the less informed and interested to prevent that a decrease 
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in interest, a lack of knowledge and the fOl-ming of attitudes based on emotions hecome 

mutually augmenting tendencics. In particular, the ELM- group and the group with neu

tral attitudes to applications in thc rood industry need some priority in information cam

paigns, for it is likely that the public will he confronted with these applications within the 

foreseeable future and that women, who predominate these groups, will constitute the 

majority of potential buyers. Rcaching these groups, howcver, is not an easy lask sincc 

they usc Icss information channels and tend to distrust information from journalists. It is 

vital to furthcr identify the target groups and to develop a strategy with a low threshold. 

Reliable information sources with a large range are consumcr organisations and environ

mental groups. Scientific sources and thc govemment are also scen as reliable. The em

ployment of journalism or the industry as primary sources is not recommended as they 

have a rc1atively low reliability rating. A pluriform composition of the source can promote 

credibility. In addition, the perceived motivation of the source is important. The agent 

should he in service of the public and should not act out of self-interest. Widely used in

formation channels are radio, television and newspapers. In the selection of channels and 

in the cons truc ti on of the information message too, special attention has to he paid to lcss 

involved groups in the public (using information with a low threshold that concords with 

the personal interests of thc public). 



15 

1. RESEARCH DESIGN 

1.1. Research Questions 

As stated in thc report on the first SUD'e)' (Heijs, Midden en Drabbe, 1993) and in thc 

foreword of the present report, public confidence is a crucial factor in dcveloping and 

introducing this new technology. In the interests of effcctive cducation and information 

campaigns, proper regulation, well-balanced judgements on thc continuation of research, 

and adequate participation of relevant groups in the decision-making process, it is vital 

that existing knO\vledge and attitudes on biotechnological applications and their structure 

and backgrounds are studied. 

The main aim of this study is therefore to assess the attitudes of the Dutch public to bio

technology, factors affecting the devclopment of these attitudes and rclated behavioural 

intentions. 1 The research questions in the periooical measurements using the biotechno

logy monitor are as follows: 

(1) What are public attitudes to biotechnological applications? 

(2) To which cognitive arguments and emotions are these attitudes linked? 

(3) What background knowledge does the public possess with re gard to biotechnology? 

(4) To what degree is the public interested in biotechnology? 

(5) What sources of information does thc public have, which sources cnjoy public con

fidence and what are the gaps in public information? 

(6) What are the links between psychologieal, socio-cultural and structural personaI 

characteristics on the one hand and cognitive arguments, emotions and attitudes on 

thc other? 

(7) What links are there between attitudes and behavioural intentions rcgarding the 

purchase or the use of articles and the expression of protest? 

(8) Can target groups he identified on the basis of differences in attitudes, cognitive 

argumenl-s, emotions, awareness of applications, background knowIedge, interest, 

sources of information and gaps in information? 

(9) (From this third survey onwards) What trend-related changes can be idenlified jo the 

aforementioned links? 

The answers to these questions are discussed in chapter 2. This is pteceded by a discus

sion of the questionnaire (§ 1.2) and of the planning and implementation of the fieldwork 

(§ 1.3). 

1 The theoretica! model underlying the research design is discussed in the first report (Heijs, Midden en 
Drabbe, 1993). Appendix 1 contains a brief outline of this model. 
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1.2. Questionnaire 

The structure of attitudes with regard to bioteehnological applieations was established in a 

preliminary study (sec Heijs, Midden and Drabbe, 1993). The results showed that the de

velopment of attitudes is guidcd primarily by the aspccts 'sector of appIication' en 'end

productJpurposc of application'. On the basis of this preliminary study 9 arcas of applica

tion were identified. In the questionnaire, these areas are represented by 10 concrete ap

plications (the attitude-objects; from one controversial area, new cattle-brecding methods, 

2appIications were selected). Table 1 gives an overview of the areas of application, the 

selected attitude objects and the mnemonics used in this report to indicate the objects. 

Area of Application Attitude Object Mnemonic 

1 agriculture eeU fusion of cabbagc varietics to cultivate cf. cabbagc 
diversification of fruit and vegetables varieties which cao grow in other conditions 

2 agriculture genetic modification of tomato plants for gm. tomato 
prod. improvement fruit and vegetables longer shelf-Iife and finnness 

3 stock-breeding c10ning cattle embryos to breed more ca!vcs cl. calf 
new cattle-breeding methods of a similar quality 

4 stock-breeding genetic modification of bacteria using genetic gm. bst 
new cattle-breeding methods material of a cow for the production of BST 

5 veterinary medicine genetic modification of cows using genetic gm. mastitis 
combating disease material of humans for resistanee to mastitis 

6 hurnan hea1th-care eeU fusion of mouse eeUs to produee a cf. transtest 
production of diagnostics test of tissue for transplantation purposes 

7 hwnan hcalth-care gen. modif. of rats using genetic material of gm. c10ts 
production of mcdicines hummIs to produee a solvent for blood c10ts 

8 food industry usc of bacteria to produee a raw material to use aspartanle 
unfmniliar applications make aspartame 

9 food industry genetic modification of yeast osing genetic gm. chymosine 
production of raw materials material of a cow 10 produee chymosine 

10 chemica! industry/cnvironm. protection use of bacteria to produee a raw material usc bioplastics 
production of raw materials for bioplastics 

Table 1. Arcas of Application and Se\ection of Attitude Objects 

In the first survey the area 'human health-care/production of diagnostics' (area 6 in tab\e 

1) was represented by the applieation 'cell fusion in mouse eells to produce a pregnancy 



test for women'. The representativeness of this application was doubtful, since it was 

strongly related to the cluster of more controversiaJ stock-breeding applications. In the 

second and third survey the application in this field has therefore been changed to 'cell 

fusion in mouse eells to produee a test of tissue for tmnsplantation purposes' (cf trans

test). 
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The 10 selccted attitude objects \vere presented in random order to avoid problcms arising 

from sequence monotony and fatigue. The meaning of special techniques (genetic modifi

eation, cloning and ceU fusion) was explained in advance. For each of the attitude objects 

a repeated series of questions were asked covering awareness, attitude, the possible role 

played by five cognitivc arguments and two emotions, and two behavioural intentions 

(110 items). The arguments and emotions are the same as in the fiTst and second survey 

(has a positive effect on the Dutch economy / has a damaging effect on the environment / 

wil! improve human health / exceeds ethically acceptable limits / could damage human 

health / enthusiasm / anxiety) . The questions covering behavioural intentions in the sec

ond and third survey are different from those in the first survey. In the first survey, posi

tive and negative behavioural intentions have been measured in general, i.e. independent

ly of specific areas of application. The difference in specificity betwcen attitudes and be

havioural intentions could have caused the weak correlations between attitudes and nega

tive intentions. In the second and third survey, therefore, the intentions \vere specified in 

terms of each attitude object (to buy or allow the use of the product, or to protest against 

the introduction of the product). 

The remaining part of the questionnaire consisted of the fol!owing components: the 

knowledge test (see table 2: 7 items related to the knowledge of biology and genetics (in

dicated by the letter g), 7 items related to biotcchnological applications (indicated by the 

letter b), and 1 item (12) related to legislation); the relevance of arguments and emotions 

with regard to biotechnology in general (1 i tem); respondents' interest in, and invol ve

ment wi th biotechnological developments (4 items); the reliabil ity of information sources, 

existing sources, main information channels and gaps in public information (4 items); the 

perception of the amount of personal con trol and of the amount of con trol by the govern

ment and research institutions over biotechnological produets and developments (12 ne\-v 

items, added as possible predictors of behavioural intentions; see chapter 2); and personal 

characteristics (sec table 3: 12 items). The sclection of sources which provide most infor

mation on biotechnological developments, that was dropped from the second survey, was 

re-introduced to check possible changes with respect to the first survey. Finally, the res

pondents were informed on their score on the knowledge test, and they were given the 

opportunity to eomment on eitherthe subject matter or the questionnaire (1 item). 
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Mosl bacteria are harmJul la man (g) 
2 Children resem bie !heir parenIs hecause !hey have Ihc same Iype af red blood eells (g) 
3 Same baclcria li ve aff petroleum (b) 
4 11 is possible la idcntify Down's Syndrome in a foetus as carly as Lbe firsl monLb of prcgnancy (b) 
5 The hereditary characleristics of living organisms are delermined by DNA (g) 
6 lbe so-called cloling of living organisms produces identical progeny (b) 
7 Viruses can he infected by a bacleria (g) 
8 Genetic modification is !he alleraLion of the hereditary characlelistics of living organisms for a 

particular purpose (b) 
9 Chemical reactions eau be speeded up using enzymes (g) 
10 Yeasl used in brewing beer consists of living organisms (g) 
11 11 is possible to cross a horse with a donkey using normal reproductive methods (b) 
12 It is obligatory to seek govcrnment permission before cultivation of a plant whose hcredilary 

characteristics have been changed through genetic modification 
13 11 is possib1e 10 aller the hereditary charactcristics of plants 10 cnable Lbem to produee Iheir own 

pesticides (b) 
14 It is possible 10 aller tbe hereditary characleristics of all animal 10 enable thaI animal 10 produce 

hmnan growth normones (b) 
15 All the genes of all living organisms on earth are made up of combinations of only four 10 five 

different building blocks (g) 

Table 2. Selection of Knowledge Items 

No. Description 

1. politica! inclination 

2. gender 

3. age 

4. size of houschold 

5. level of education 

6. profes sion 

7. numher of children 

8. position in the farnily 

9. civil status 

10. socio-economic stalus 

11. geographical districl 

12. provincc 

Table 3. Selection of Personal Characteristics 

1.3. Sample and Data Collection 

The questionnaire was subjected by the NIPO (a Netherlands Market Research Institute) 

to a random sample of the Dutch population aged 16 and over (N = 563). The respon

dents were visitcd at their homes. The answers were recorded using laptop computers so 
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that information could bc rccorded rapidly and accuratcly. Where necessary, respondents 

were given cards explaining special techniques (genetic modi fi cati on , cloning, cell fusion) 

and multiple choice answers, or clse they wcre askcd to read the on-screen information 

together with the interviewer. The survey was carried out in June 1994. 

Gender %(S) %(N) Province (/(; (S) %(N) 

male 47.5 49.4 Groningen 0.5 3.7 
felllale 52.5 50.6 I;riesland 5.3 4.0 

Drentc 5.2 2.9 
X 2 : 0.07 sign.: n.s. Overijssel 4.8 6.8 

Gelderland 14.0 12.1 
Age %(S) %(N) Flevoland 1.2 1.5 

l ;trecht 4.3 6.9 
16 - 29 y. 25.2 28.9 Noord-Ilolland 13.5 16.0 
30-39y. 28.9 19.6 Zuid-lloUand 27.4 21.6 
40 - 49 y. 21.3 17.7 Zeeland 1.6 2.4 
50 - 59 y. 13.0 12.5 Noord-Brabant 16.9 14.7 
60 - 69 y. 6.8 10.6 Limburg 5.3 7.4 
70 y. and older 4.8 10.8 

X 2 : 5.95 sign.: n.s. 
X 2 : 5.52 sign.: n.s. 

Tablc 4. Sample and Population Data 

Table 4 compares a number of demographic characteristics of the sample (in the column 

%(S)) with the available population data (in the column %(N); CBS figures for 1992; 

CBS, 1993). The goodness of fit of the sample data was tested using X2.2 Individuals 

aged between 30 and 39 are slightly over-represented in the sample while older people 

(over 60) are relativcIy under-represented. This eould partly bc due to the subject of the 

research that might have discouraged the participation of elderly pcrsons. The variations 

from the nalicmal fïgures are, however, not significant. The sample can therefore be re

garded as representative of the Dutch population aged 16 and over. 

2 This is a statisticaI llleasure to indicate the difference betwccn two frequency distributions . The higher 
the value, the greater the difference. The question of whether thc difference is important enough (or 
significant) is detennined not only by this vallIe but also by the nUlllber of categories in the frequeney 
division. Wh ere there is a larger number of categories, a higher value is needed to reach the level of 
signifieance. The letters n.s. in the table stand f or "not significant". 



20 



2. RESULTS 

As stated in the prcvious rCJX)rts, it is important to point out that thc objects should be 
regarded as rcprcsenting thc areas of application. The areas of application arc central to 

thc study. It is assumed that the data collectcd on the objccts will rcprescnt thc attitudes, 

the arguments and the emotions linked to these areas. Discussions and conclusions are 

thcrefore rclatcd to the arcas of application, and are accompanied by a mcntion of thc 

objects concerned. 

2.1. Attitudes 
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Figure 1 shows the attitudes relating to the 9 areas of application (2 object~ have been 

included under 'stock-breeding/new cattle brecding methods', bringing the total number 

to 10). A 7-point scale was used, ranging from 1 (highly positive) to 7 (highly negativc). 

The numbers next to thc bar diagrams indicate the percentage of respondents within thosc 

answer categories. The average attitude scores are recorded next to the object descrip

tions. The data in parentheses are from the second and first survey, succcssively. 

The attitude scores are comparable to those in the first and second survey. The average 

attitudes scores hardly diverge from those in 1992 and 1993. Thc area of application 

'chemical industry-environmental protectionlproduction of raw materiais' (use bioplas

tics) again ha~ the highest positive score (78 %). Fairly positive attitudes and a relatively 

low percentage of neutral scores are recorded in the areas of agricul ture (cf. cabbage and 

gm. tomato) and in the area of 'human health/ production of medicines' (gm. clots). At

titudes to applications in the food industry (usc aspartamc and gm. chymosine) are again 

neutral to fairly positive, and a relatively large group expressed a neutral position (around 

30 %), which might indicate a tendency to take a 'wait-and-see' attitude. With regard to 

applications in the area of 'veterinary medicine/combating disease' (gm. mastitis) the atti

tudes are divided and neutral on average. And attitudes in the area of stock-breeding (cl. 

calf and gm. bst) remain fairly negative. 
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high!)' positive 17 (13/22) high!)' positive 12 (12) 

positive 
36 (46/39) 

positive 
31 (27) 

fair!)' positive 20 (19/20) fair!)' positive 19 (21) 

neutra! 18 (12/10) neutra! 21 (19) 

fair!)' negative 4 (414) fair!)' negative 7 (8) 

negative 4 (3/3) 
agriculture i di v. negative hum.hea!th / diagn. 

high!y negative cf. cabbage / avo 2.7 (2.7/2.6) highly negative cf. trans test / avo 3.1 (3 .2) 

0 10 20 30 40 50 0 10 20 30 40 50 

highly positive 12 (14/18) highly positive 15 (14/16) 

positive 33 (33 /36) positive 28 (30/29) 

faidy positive 20 (19/17) fairly positive 22 (20/20) 

neutral 16(13/11) neutral 15 (15/14) 

faidy negative 
8 (l0/8) fairI)' negative 8(717) 

negative 
7 (8/6) negative 7 (9/8) 

4/5 agriculture / prod. hum.heaIth / med. 
highly negative 4 ( .) gm. tomato / avo 3.1 (3.113.0) highly negative gm. c10ts / avo 3.1 (3.2/3.2) 

0 10 20 30 40 50 0 10 20 30 40 50 

highly positive 3 (2/3) highly positive 10 (9/10) 

positive 11 (11113) positive 27 (30/27) 

fairly positive 15 (12/13) fairly positive 17 (16/16) 

neutral 18 (20/15) neutral 25 (28/28) 

fairly negative 18 (19/20) fairly negatiye 6 (717) 
21 (20/22) stock-br. 10 (817) food indo 

negative / new cl. calf negative / unf. use aspartame 
highly negative 14 (17/15)/ avo 4.6 (4.7/4.6) highly negative 5 (3/5) / av . 3.4 (3.3/3.4) 

0 10 20 30 40 50 0 10 20 30 40 50 

highly positive ~ 2 (212) highly positive 5 (417) 

positive 
Ir -.o!I 8 (8/9) positivc 20 (24119) 

fairly positive 10 (12/9) fairly positivc 17 (17/17) 

neutral AI 21 (14/16) neutral 33 (32/30) 

faidy negative AI 21 (23/21) fairly ncgativc 12 (1119) 

negativc 21 (25/22) stock-br. 
negative 

9 (8/12) food indo 
/ new gm. hst / prod. gm. chymosine 

highly ncgative A17 (16/21 1av. 4.8 (4.9/4.9) highly negative 4 (5/6) / avo 3.7 (3.6/3.7) 

0 10 20 30 40 50 0 10 20 30 40 50 

highly positive 7 (819) highly positive 39 (38/48) 

positive 20 (24/24) positive 39 (37/33) 

fairl)' positive 18 (15/ 19) fairly positive 14 (13/10) 

neutral 21 (18/16) neutral 7 (9/6) 

fairly negative 13 (1119) fairly negative 

negative 12 (16/13). vet.med. negative 
chem. -env. prot. 

/ dIS. gm. maslttls / prod. use bioplastics 
highly negative 9 (8/9) highly negative / av o 2.0 (2.1 /1.8) / avo 3.8. (3 .8/3.7) 

0 10 20 30 40 50 0 10 20 30 40 50 

Figure 1. Attitudes Relating to Areas of Application 
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2.2. Cognitive Arguments, Emotions and Attitudes 

As in the previous surveys, each attitude object was Iinked to the 5 arguments and 2 emo

tions, mentioned in § 1.2. Thc amount of (dis)agreemcnt with the connection made was 

rated on a5-point scale, ranging from 1 (totaJ agreement) to 5 (toral disagreement). Table 

5 shows the average scores for the arguments and emotions for each area of application 

(the scores in 1993 and 1992 are in parentheses). In interpreting the tabIc, it should be re

membered that some of the assertions are phrased negatively. Hence a lower score indi

cates a greater dcgree of agreement with the assertion made and not always a more posi

tive argumentation or emotion. 

Argument/emotion 

positive economy 
danlaging envÎromn. 
positive health 
exceeds e th. limits 
damaging health 
entlmsiastic 
anxious 

Argumentlemotion 

positive economy 
damaging environm. 
positi ve healtll 
exceeds eth. limits 
damaging health 
enthusiastic 
anXlOUS 

avo 

2.0 (l.911.8) 

3.8 (3.913.9) 

3.3 (3.313.3) 

3.9 (4.0/4.0) 

3.8 (3.9/3.9) 

2.7 (2.612.5) 

4.2 (4. 114.2) 

2.8 
3.9 
1.9 
3.2 
3.6 
2.7 
3.4 

avo 

(2.9) 

(3.8) 

(2.0) 

(32) 

(3.6) 

(2.8) 

(3.3) 

avo av o 

1.9 (1.8/ 1.7) 2.4 (2.4/2.2) 

3.7 (3.7/3.7) 3.5 (3.3/3.3) 

3.6 (3.6/3.7) 3.7 (3.8/4.0) 

3.7 (3.7/3.9) 2.4 (2.3/2.4) 

3.7 (3. 613.8) 3.2 (3 .0n 3) 

2.9 (3.0/2.8) 4.0 (4.113.9) 

4.0 (3.9/4.1) 2.8 (2.7/2.8) 

avo avo 

2.7 (2.8/2.8) 2.8 (2.7/2.8) 

3.7 (3.813 .8) 3.6 (3.7/3.6) 

1.9 (1.9/ 1.8) 3.2 (3.113.0) 

3.2 (3.113.2) 3.9 (3.9/3.9) 

3.7 (3.7/3.7) 3.4 (3.4/3.3) 

2.7 (2.8/2.7) 3.2 (3 .2131) 

3.5 (3.4/3.4) 4.0 (4.0/4.0) 

avo avo 

2 .6 (2.7/2.9) 2.5 (2.6/2.5) 

3.1 (3.0/2.9) 3.7 (3.7/U) 

3 .9 (4.0/4.3) 2.9 (2.9/3 .7) 

2.5 (2.5/2.6) 2.9 (3.0/3.1) 

2.8 (2.7/3.0) 3.3 (3.4/3.6) 

4.0 (4. 214.1) 3.4 (3.413.3) 

2 .9 (2.8/2.9) 3.2 (3.2/3.4) 

avo avo 

2.4 (2.4/2.3) 1.7 
3.5 (3.5/3.5) 4.2 

(1.8/1.7) 

(4.2/4.3) 

(2.4/2.3) 

(4.2/4.3) 

(4.0/4 .1 ) 

3.6 
3 .4 
3.4 
3.4 
3.6 

(3.6/3.8) 

(3.3 /3.5) 

(3.3/3.4) 

(3 .413.4) 

(3.6/3.7) 

2.4 
4.3 
4.0 
1.8 (1.8/ 1.7) 

(4.4/4.5) 4.4 

Table 5. Average Scores for Arguments and Emotions 

Again, the rcsults of this survey are vcry simiJar to thosc of the first twO. For most appli

cations the avemge scores are the same and so are the standard deviations (ranging from 
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1.] to 1.6). Positive effects on the Dutch economy are associated primarily with applica

tions in the areas of agriculture and environmental protection. Damaging effects on thc 

environment are gencrally not expccted, although there is more doubt in this respect in the 

areas of stock-breeding and the food industry. Improvement of human health is linked to 

the area of human health-care and less to the area of stock-breeding. Damaging effects on 

human health are associated less with applications in the areas of agriculture, human 

health-care and environmental protection. With respect to applications in other areas there 

is more doubt conceming this conncction. Respondents tend to agree with the assertion 

that applications in the area of stock-breeding can violate ethically acceptable limits. This 

violation is not considercd likely in the case of applications in the areas of agricuIture, the 

food industry en environmental protection. On average, enthusiasm is moderately low 

and anxiety is low. Only with respect to applications in the area of environmental protec

tion respondents show more enthusiasm, while feelings of anxiety are more prominent in 

the area of stock-breeding. 

Tables 6 and 7 show the links between the arguments and emotions and the attitudes in 

terms of rank corrclations (Spearman p) and the results of regression analyses (regression 

weights [B] and explanatoI)' variance [adjustcd R2]). The rank correlations are significant 

at a level of < .001 and the regression weights arc only record cd if the argument or the 

emotion reached a significance threshold of .05. 

Again, the connections between arguments/emotions and attitudes are strong in all areas 

and show a predictablc trend.3 Positive (or negative) attitudes are associated with positive 

(or negative) arguments and emotions. As in 1992 and 1993, this consistency, together 

with the high corrc1ations, can be taken as an indication of a relatively direct and unequi

vocal influence of cognitive arguments and emotions on thc formation of attitudes. How

ever, as noted in the previous reports, the high eorrelations can also be due to a tendency 

on the part of respondents, given the relatively limited public knowledge on the subject, 

to appear rational and consistent. The relative strength of the correlations is therefore 

considered more informative than the absolute strength. 

3 Carrelatians pravide a picture of the direct link between arguments/ematians and attitudes. Hawevcr, 
argllments and ematians are also aften reJated to each ather, with thc resuIt that part af the corrclatian 
between these variables and the attitudes appears, as it were, twicc in the tabie. Accaunt is taken of lhis 
in regressian analysis. First, tbc most impol1ant argument or ematian is identified (i .e. the anc which 
is mast c1asely linked ta tbe attitude). In identifying the variabics which are next in impartance, that 
part af the cOITcspondence between tbc variables and tbe attitude which cm) alrcady be ascribed ta tbe 
preceding variabIcs is remaved. This produces a list af arguments and emations in arder af importance 
based an tbeir unique correspandencc witb tbe attitude. 'lbe explanatary variance indicatcs haw far it is 
possible, an tbe basis af the scores abtaincd on the selected variables, ta predict the attitude score; the 
value is equal ta loo.RSQ and lies between 0 % (na predictian possible) and 100 % (complete predic
tian possible) . 
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agri cul t.I di v . agri cul ti prod. stock-bL/new stock-br.!new vet.med.l dis. 
Argumentiemotion (cf. cabbage) (gm. tomato) (cl. caU) (gm. bst) (gm. mastitis) 

positive economy .45 ( AS' .38) .46 ( AS/ .33) .31 ( .291 .30) .24 ( .261 .27) .45 ( .441 .36) 

daJ.naging environm. -.52 (-.43/- .-W) -.48 (-.43/-.46) -.32 (-.28 /-.35) -.34 (-.31 /- .35) -.37 ( -.381-.35) 

positive health .32 (.351 .28) .40 ( .371 Al) .44 ( .51 / .47) .41 ( 047/ .40) .54 ( . .551 .37) 

exceeds eth. limits -.49 ( -.49/-047) -.48 (-049 /- .52) -.58 (-.62/-.58) -.54 (-.55/-.. '2) -.63 ( -.64/-. .58) 

damaging health -.44 (-.4.5/-.35) -.44 (-.46/-.48) -.30 ( -.391-.35) -.37 (-.50 /-36) -.47 (-.461-.31) 

enthusiastic .66 ( .651..59) .77 ( .71 / .68) .78 ( .73/ .71) .71 (.67/ .64) .76 (.761 .74) 

anxious -.45 ( -049/-043) -.48 (-049/-.47) -.52 (-. .57/-..57) . -.49 (-.51 /-047) -.58 (-.62/-..57) 

h. hcalthldiag. h. healthlmed. food ind.iunf. food ind.lprod. chc.env./prod. 
Argumcnt/eOlotion (cf. transtest) (gm. clots) (usc aspartamc) (gm. chymos.) (use bioplastic) 

positive economy .34 ( .33/ .32) .34 ( .391 .33) .37 ( .39/ .36) .47 ( .351 .38) .44 ( .461 AI) 

damaging environOl. -.36 (-.41 /-.31) -.36 (-042 /- .37) -.36 (-.30 /-.29) -.37 (-0411-.38) -.45 (-.441- .42) 

positive health .58 (.60/ .57) .54 ( ..581 049) .52 ( 042/ ..55) .37 (.37/. 37) .32 ( .351 Al) 

exceeds eth. lirnits -.64 (-.611-.50) -.61 (-.57 /-.62) -.47 (-.411-045) -.52 ( -. .58/- . .58) -_48 (-.50/-.41) 

damaging health -.50 (-.49/-.25) -.41 (-.441-.38) -.44 (-.46/-.45) -.40 (-.40/-042) -.36 (-.37/-.36) 

enthusiastic .75 ( .73/ .71) .79 (.73/.76) .75 (.63/ .68) .66 ( .671 .70) .59 ( .611 .57) 

aIIXIOUS -.61 (- . .58/-.48) -.63 (-.57/-.62) -.45 (-.421-042) -.47 (-.48/-.50) -.50 (-.43/-.44) 

Table 6. The Importance of Arguments and Emotions (Correlation) 

agri cul ti di v . agricult.!prod. stock-br.lnew stock-bL/new vel.med.ldis . 
Argumentlemotion (cf. cabbage) (gm. tomato) (cl. ca1f) (gm. bst) (gm. mastitis) 

positive economy .17 (_17/.15) .13 (.23/ .12) .12 (.09/ .14) .07 ( .07/ .09) .14 ( .12/ .13) 

daJ.naging environm. -. 17 (-.08/ - ) -.07 (- /-. 13) -.08 ( - /-.09) ( - /-. 10) -.IO 
positive hcalth (.10/ .09) (.081 .14) .11 (.161 .17) .09 ( .131 .08) .13 (.151.09) 

cxcceds cth. limits -.09 (-.16/-.13) -.14 (-.13 /-.22) -.12 (-.13/-.18) -.IJ (-.15/-.19) -.20 (-.19/-.13) 

damaging heaJth (-.15/ - ) 

cnthusiastic .42 (.37/ .40) .62 (.461 .46) .54 ( .441 040) .51 ( .441 A3) .47 ( AI / 047) 

anxious -. 12 (-.15/-. 19) -. 10 (-.171-.12) -.15 (-.171-.11) (-.14/-.20) 

-- adj. RSQ -- .56 ( .57/ .51) .64 ( ..59/ .60) .65 ( .601 .61) .56 ( .541 .51) .64 ( .65/.62) 

h. heallhldiag. h. healthlmed. foodind .lunf. food ind.lprod. che.env./prod. 
Argument/ emotion (cf. traIlstest) (gm. c\ots) (u se aspartmne) (gm. chymos.) (use bioplastic) 

positive economy ( .07/.06) (.061 - ) .09 ( .17/ .12) .25 (.10/ .12) .22 ( .201 .19) 

daJ.naging environm. ( - /-.09) -.08 -.09 (- /-.07) -.13 (-.12/-.18) 

positive health .15 ( .21/ .25) .IO ( .22/ .17) .08 ( .111 .18) .IO (.12/.12) ( - / .09) 

exceeds eth. lirnit.s -.20 (-.23/-.14) -.11 (-.10/-.16) -.12 (-.15/-.16) -.13 (-.23/-.29) (-.20/ - ) 

damaging health (-.12/ - ) (-.11 / - ) 

enthusiastic .45 (.441 .42) .63 (.461 .48) .54 ( .39/ 042) .37 ( 041 / .44) .38 ( 043/ .34) 

aIuious -. 17 ( - /-.09) -.12 (-.11 /-.16) -. IO ( - /-.12) -.10 (-.12/ - ) -. 18 ( - /-.13) 

-- adj. RSQ -- .65 (.61 / .59) .67 (.62/ .67) .61 ( .47/ .56) .56 ( .541 .60) .48 (.49/ .47) 

Table 7. The Importance of Arguments and Emotions (Regression) 
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The differences between correlations in the second and third survey are very small and the 

differences in the regression weights in table 7 are for the most part attributable to the fact 

that they are very close to the significance threshold. 'Enthusiasm' remains the most im

portant variablefor the formation of attitudes, which is in agreement with the theoretical 

model (i.e. that attitudes tend to have an emotional basis when there is insufficient knowI

edge; see Tesser and Shaffer, 1990). The other emotion, 'anxiety', and the normative ar

gument 'exceeding ethically acceptable limilS' are generally in second or third pi ace. Eco

nomic considerations are somewhat prominent in the areas of agriculture, the food indus

try and environmental protection. 

The relative importance of some of the arguments and emotions has changed. In the case 

of gvo ehymosine, the relevance of the economic argument is considerably higher than in 

the previous measurements. Expectations of positive or negative effects on human health 

are less important in 1994. Possible damaging effects on the environment are considered 

more important in the area of agriculture. In the area of environmental protection the nor

mative argument is not included in the set of predictors. Apparently, it is replaccd by the 

emotion 'anxiety'. In contrast, the significance of latter emotion for the formation of atti

tudes in the area of veterinary medici ne has diminished. 

The degree to which the attitudes can be predicted through the arguments and emotions is 

around 60 %. There has been a consistent rise in the degree of predictability (1993: 57 %; 

1992: 55 %), although the differences are to small to indicate a trend. The emotion 'enth

usiasm' is the main contributor to this rise. The highest degree of predictability (67 %) is 

observed in the area of human health care (gm. clOlS) and the lowest (48 %) in the area of 

environmental protection. The area of the food industry/unfamiliar applications (use as

partame) shows the greatest increase (from 47 % to 61 %). The postulated increase of un

certainty about the advantages and disadvantages of the use of biotechnology in the food 

industry, based on the data in 1993, is not supported by the results of the present survey. 

The relative importance of the arguments for the formation of attitudes does not change if 

the regression analyses are conducted without emotions. The percentage of explanatory 

variance, however, decrca..es (46 % on average). 

Table 8 shows the ranking of arguments and emotions according to their subjectively es

timated importance in the formation of attitudes on biotechnologieal applications in gener

al (on a scale of 1 'most important' to 7 'least important'; the scores in 1993 and 1992 are 

in parentheses). The sequence is almost the same as in previous years. Positive effeclS on 

human health are considered to be most important. Possible damaging effects on human 

health and the possible exceeding of ethically acceptable limits have switched pi aces but 

they are very close in ranking. Possible harmful effects on the environment and positive 
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consequenccs for the economy arc judged 1css relevant. Thc emotions are sccn as least 

important. The discrepancy between the subjective ranking (where arguments prevail) and 

the statistical ranking (where emotions dominate) remains. This is presumably causcd by 

a tendency on the part of the respondents to give a rational impression. Again, this leads 

to the conclusion that a general question on the importance might not produce valid an

swers, because attitudes arc probably more inlluenced by emotional considerations than is 

indicated in the response. 

average ranking arguments/emolions 

biotechnology in genera! 

positive health 3.0 (3.0/3.1) 

damaging health 3.4 (3.4/3.4) 
exceeds eth. acc.limits 3.5 (3.3/3.4) 
damabring environment 3.8 (3.7/3.5) 
positive economy 3.9 (4.2/4.1) 
anxious 5.1 (5.0/5.2) 
enthusiastic 5.2 (5.3/5.3) 

Table 8. A verage Ranking of Arguments and Emotions in General 

2.3. Background Knowledge and A wareness 

Figure 2 shows the percentages of correct answers on the 15 dichotomous items of the 

knowledge test (the scores in 1993 and 1992 are in parentheses). Most items have scores 

that are the same or slightly higher in comparison with the results from 1993. Three items 

(1,6 and 14) show a somewhat greater increase in the percentage of correct answers. And 

two items (12 and 15) have c1early lower scores. None of the items scores below the level 

of probability (50 %, represented by the verticalline in figure 2). The average total score 

is 10.8, which is slightly higher than in the previous years (1993: 10.6; 1992: 10.5). The 

average scores on the sections 'biology and genetics', 'biotcchnological techniques and 

applications' and 'legislation' are, expressed in a similar scale of 15 items, rcspectively 

11.2 (1993: 10.7; 1992: 11.1), 10.7 (1993: 10.4; 1992: 10.1) and 9.6 (1993: 10.5; 1992: 

9.8). The standard deviations range from 1.4 to 1.5 (for a scale of 7 items). 

The degree of difficulty of the test has remained more or less the same. The most ditTicuIt 

questions concern relatively specialist topics: e.g. the ability to cnable animals to produee 

human growth hormones, the possibility of viruses being infected with abacteria, and the 

fact that genes are made up of combinations of only a Iimited number of building blocks. 

The easiest items concern general knowledge on biology and genetics: e.g. hereditary 
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characteristics are determined by DNA; cnzymes can speed up chemical reactions; and 

children resemblc their parenL" dllC to the fact that they have idcntical blood cells . 

15. all genes combination of 4-5 building blocks 

14. ability of allimals to produee hum. growth honn. 
13. ability of plants to produce own pesticides 
12. govemment pennission for new plant varieties 
11. crossing horse with donkey 
10. yeast for beer living organisms 

.A 

A 52 (57/58) 
A 62 (57/44) 

A 68 (67/71) 
64 (70/65) 

.iJj 71 (68/67) 

L-J 74 (73/77) 

9. enzymes speed up chemical rcactions 

8. gen. modo is changing her. char. for a purpose 
7. virusses can be infected by bacteria 

A 85 ( 84/88) 
/81) A 83 (84 

..tIJ 55 (52/54) 

6. clOnillg results in identical progeny A 78 (72/71) 

5. heriditary characteristics detennined by DNA 
4. possible detect. Down's syndrome lst month 
3. some bacteria live off petroleum 

IJ 93 (90/91) 

2. resemblanee children/parents tbr. blood eells 
1. most bacteria harrnful to man 

JI.I 59 (61/63) 
A 78 (76/7 

A 89 
.IJ 74 (62/66) 

5) 
(82/83) 

% 

o 20 40 60 80 IOC 

Figure 2. Percentages of Correct Answcrs on the Knowledge Test 

As in the previous surveys, the test is adequate with regard to the amount of differentia

tion of the degree of difficulty between items, the internal coherence and the response 

range. The distribution of p-values (or proportions of correct answers) in figure 3 shows 

that the test includes both relatively easy and relatively difficult items. Again, there are no 

items with a negative item-total correlation which might indicate erroneous questions. The 

reliability of the test (a = .58) is slightly lower compared with the surveys in 1993 (.60) 

.3 .4 .5 .6 .7 .8 .9 1.0 
p-values 

Figure 3. Degree of Difficulty of the Items in the Knowledge Test 
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and 1992 (.59). This is due to the low item-total corrclations of the questions on the pos

sibility to detect Down's syndrome in the tïrst month of pregnancy (.10) and on legisla

ti on (.14). If these questions are omitted, the reliability is the same as in 1993. 

The test appears to have external validity, judging from the fact that respondents with a 

higher level of education also have a higher score on the sections of biology and genetics 

(p = .45) and biotechnology (p = .25) and on the test as a whole (p = .41). 

The awareness of the applications is shown in table 9. Respondents are most aware of 

applications in the areas of stock-breeding, agriculture and environmental protection. The 

awareness of applications in the areas of agriculture and stock-breeding has increased. 

The awareness of the application in the area of environmental protection, however, shows 

a continuous decline. Applications in the areas of veterinary medicine, human health-care 

and the food industry are less weil known and the awareness of gm. dots (human health 

care) and use aspartame (the food industry) has decreased even further. 

aware 1992 51 
aware 1993 41 
aware 1994 43 

~ 
\:: -.,. ~ ........ 

,L;) Vl 
.,L;) 

..!>d • 
u S B bi) Vl ___ 

,..... 
• Vl Vl . _ .- .... 

"'0 '.= 
-- Ol) 

13 Ë s . 
... S 
o bi) 
;>---

45 65 55 16 20 26 30 
37 62 56 24 22 27 27 
42 67 61 24 20 22 23 

Tablc 9. Awareness of theApplications (%) 

2.4. Interest and Involvement 

o 
-ci .5 o Ol) 
... 0 
~S . ;;.... 
"O.c 
.S u 
"0 . 
o S 
.8~ 

17 47 
17 36 
18 34 

Tablc 10 contains the answers to the questions on interest and involvement: i.e. the level 

of interest in new developments; how often respondents reflect on these developments; 

how of ten they watch or listen to progmmmes on the subject ; and to what extent they re

gard these developments as significant for themselves as individuals. As in the previous 

years, these items form areliabic scale (a = .81). The last two columns contain the scores 

for this overall interest/involvement scale, based on a summation of the scores for all four 

questions. These scores can vary between 4 and 20 (very high = 4-6; fairly high = 7-10; 

neutraJ = 11-13; fairly low = 14-17; and very low = 18-20). 
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The majority of the Dutch public appears to remain fairly involved in biotechnological de

velopments: 59 % scored fairly to vcry high on the tota! scale (1993: 57 %; 1992: 61 %). 

The avcrage score in 1994 is 10.1, which is slightly higher than thc score in 1993 (10.3), 

and tbe standard deviation is 3.0 (1993: 3.1). The subscales relating to 'interest', 'indi

vidual significance' and 'frequency of viewing and listening' are the main contributing 

factors to the total score (between 56 % and 60 % scored positively). The 'degree of re

flection' on the subject is somewhat lower (27 %). Again, the rcsults substantiate the the

oretical relation between a higher level of interest/involvement and a higher level of back

ground knowIedge: the correlation is significant (p = .28, which is the same as in 1993 

and 1992). 

interest 94-93-92 reflection 94-93-92 views/list. 94-93-92 indo sign. 94-93-92 tota! score 94-93-92 

very inter. 12 1516 very often 6 4 9 (alm.) alw. 23 1922 highly sig. 17 1319 very high 12 912 

fairly inter. 46 4549 fairly oft. 21 24 22 often 33 3531 fairly sig. 43 4446 fairly high 47 4849 

neutral 27 2524 sometimes 51 5250 sometimes 34 3434 neutral 29 3022 neutral 28 2926 

not very inter. 11 10 8 seldom 18 1515 seldom 8 910 fairly ins. 9 1011 fairly low 11 1211 

no interest 4 5 3 never 4 6 4 never 2 3 3 very mSlg. 3 3 3 very low 2 

Table 10. Interest and Involvement in Biotechnological Developments 

2.5. Information Sou rees and Information Needs 

In the present survey, the question on the selection of sources which provide most infor

mation on biotechnological developments, that was dropped in 1993, was re-introduced. 

By comparing rankings on information sourccs based on their actual use and their subjec

tive reliability, discrepancies can be identified which might obstruct the effectiveness of 

public information campaigns. The results are shown in the first three columns of table 

11. The second column contains the ranking of the nine sourccs in the survey in descend

ing order of perceived reliability and the third column lists the average percentage of res

pondents who cited the souree as first, second or third most important. 

The rankings of the information sources with respect to their subjective reliability and ac

tual usc are identical with the rankings in 1992 (and thc rcIiability ranking differs only 

slightly from the ranking in 1993). Therefore, the two obsen'ations made in 1992 are still 

val id. First, journalism provides the most information but this source is also regarded as 

relativcly less reliablc. And second, scicntists are regarded as areliabIe source but the vol

ume of their information is low. Consumcr organisations, environmental groups and the 

government have corresponding higher rankings in both columns, indicating that their 

3 2 
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infonnation is both heeded and perceived as reliable. The rating of the industl)' on both 

scales remains low. 

average reliability average % 
lllain infonnation % ranking inf. sourees citing sourcc 

channel '94 '93 '92 
'94 '93 '92 '94 '92 

consumer organis. 2.7 (1) 2.8 (I) 2.6 (I) 21 (2) 20(2) radio/tv curr. aff./news 77 (1) 75 (1) 74(1) 

scientists 3.3 (2) 3.1 (2) 3.1 (2) 12 (5) 13 (5) newspaper 68 (2) 64(2) 62(2) 

envlfonm. groups 3.8 (3) 3.9 (3) 3.7 (3) 16 (3) 16(3) radio/tv spcc. docum. 46 (3) 47(3) 45(3) 

govemm./rninistry 3.9 (4) 4.1 (4) 4.1 (4) 16 (4) 15(4) discus . non specialists 24(4) 29(4) 21 (4) 

joumalists 5.5 (5) 5.6 (6) 5.8 (5) 23 (1) 23 (1) special brochures 22 (5) 19(6) 20(5) 

schools 5.9 (6) 5.6 (5) 5.8 (6) 3 (7) 4 (7) radio/tv other progr. 18 (6) 23 (S) 13(7) 

local inter. groups 6.1 (7) 6.0 (7) 6.0 (7) 3 (8) 3 (8) discus. specialists 16 (7) 18(7) 16(6) 

industry 6.6 (8) 7.0 (8) 6.9 (8) 6 (6) 6 (6) nOlle 3 (8) 5 (8) 3 (8) 

religious organis. 7.4 (9) 7.0 (9) 7.1 (9) 1 (9) 1 (9) 

Table 11. Information Sourees and Channels 

The main infonnation channels are listed in the last columns of table 11. The use of the 

first two channels, the news on radio and televisionand newspapers, shows a continuous 

incrcase (a1though the differences are to small to indicate a significant trend). The influ

enee of other programmes on radio and television and of discussions with lay people has 

lessened since 1993 but is still higher cornpared to 1992. The conclusion in the previous 

report that this might indicate the start of a broadening of the public debate, is therefore 

not affinned nor rejected. The use of brochures has increased by 3 % and the percentages 

of respondents gaining infonnation from this channel or from specialists are again higher 

than would be expected. In 1994 the number of respondents, indicating that they did not 

obtain any infonnation, is the same as in 1992 (3 %; 1993: 5%). 

topics reIated to infonn. needs (%) '94 '93 '92 

effects on human heal tb 67 67 65 
controlability of tbc effects 59 59 55 
effects on the environment 47 51 58 
regulations 44 39 38 
Iirnits of scientific capability 31 33 30 
quality of products 34 27 32 
consequenees for the third world 21 25 27 
effects on Dutch economy 16 15 15 
no topics cited 8 10 9 

Table 12. Topics Relating to Information Needs 

Table 12lists the aspects of new biotechnological developments respondents would Iike 

more infonnation about. Although the sequence of the topics is more or less the same as 
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in the previous surveys (more information is especially wanted on the anticipated effects 

on human health and the environment, and on the controlabihty of these effects), th ere are 

some marked differences. The need for information on environmental effects and the con

sequences for the third world seem to decrease whereas respondents express an increas

ing need for information on regulations and the quality of products (at this point it should 

be noted that the actual knowledge on legislation has diminished). Other topics on which 

information is wanted are the limits of scientific capabilities and the possible econDmic ef

fects (cited last) . Judging from the percentage of respondents that regard themselves as 

being weil enough informed in all of these areas (8 %), the need for information remains 

high (1993: 10 %; 1992: 9 %). 

2.6. Arguments, Emotions, Attitudes and Personal Characteristics 

The arguments, emotions and attitudes for each area of application were related to the 

f ollowing personal characteristics: 

- knowiedge, interest and involvement (the three components of the knowledge test and 

the test as a whoie; awareness of the application; the four interest scales and the interest 

scale as a whoie; sec § 2.3 and § 2.4); 

- the main informatiön sources and channels (sec § 2.5); 

- socio-cultural and structural characteristics (see § 1.2). 

A high significance threshold (s < .(01) was used, given the reasonable likelihood of 

establishing coincidentallinks in such a large number of tests. 

The relations which proved to be significant in each area of application are summarised in 

tables 13-22. These tables are structured as follows. The first column contains the groups 

of variables (knowiedge; awareness; interest; information; socio-cultUIàl and structural 

characteristics). If there are particular connections with variables contained in the groups, 

these variables are specified af ter the group designation. These spccifications can differ 

for each area of application. 

Connections betwecn the specified variables and the arguments are given in columns 2-6; 

connections with the emotions are given in columns 7 and 8 ; and connections with atti

tudc are given in column 9. These consist mostly of rank correlations (p). However, in 

the case of nominal variabics with more than one category (c.g. political party), alinear 

association, such as a correlation, often has no meaning. In such cases, analysis of vari-
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ance is used (Kruskal-Wallis).4 These variables are follm,vcd in the first column by an 

asterisk (*). In variables with a higher than nominal measurement value, non-linear con

ncctions are sometimes found (c.g. in cases where both higher and lower levels of em

ployment are linked to a more positive attitude); this is indicated in the table by 'ni', fol

lowed by the result of an analysis of variance. 

The meanings of the connections dcpend on the dircction of the scalcs or (in the case of 

analysis of variance) on the number of values anachcd to the variabic. These will be ex

plained more fully in the text. The following should also bc remembered when interpret

ing the tables. If few connections are established, this means th at in principle, one of two 

conclusions is possiblc. The first is that the public is applying a fairly uniform system of 

argument<; and emotions to a specific application. The inability to find dilTerences be

tween various different groups in society can, ho wever, also mean that a proper attitude 

has not yet been formed, thereby producing a diffuse picture. Ir, on the other hand, many 

connections, and thus many group differences, are identified, this would seem to indicate 

that there is cognitive and/or emotional processing of information. In that case, the atti

tude and the underlying system of arguments and emotions will probably be more struc

tured. 

In the tables no comparison is made with the results of the prcvious surveys (as was thc 

case in the other tables). The reason is, that most of the differences concern minor vatia

tions around the significance threshold of .001. By limiting the presentation of the results 

in the tables and by diseussing the major changes in the text, a substantial amount of less 

relevant information is avoided. 

2.6.1. Agriculture - Diversification of Fruit and Vegetables (tf cabbage) 

Table 13 shows that the number of significant eonnections in this area has dropped con

siderably since 1993, although it is higher comparcd to 1992. Knowledge and awareness 

have retained their rclevance. More background knowledge is associated with less agree

ment with the normative argument and a greater awareness goes with a morc positive atti

tude. The correlations with thc interest subscalcs and the scale as a whole are lower but 

the resulting picture is more or less the same. More interest and involvement is related to 

4 This is used to detennine whetber groups of respondents, such as voters for different parties, differ sig
nificantly from each otller in their average score for an argument, emotion or attitude. In contrast to 
correlations, tbe vaJue of the statisticaJ measure here can be greater than 1. Significance is detennined 
on tbe basis of this vaJue and tbe nllmber of categories within the variabie concerned. Thc tables only 
inclllde tbe significant reslllts . 
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the support of the economie argument, the rejection of the arguments conceming the pos

sible violation of ethically acceptable limits and possiblc harmful effects on human hcalth, 

more enthusia'lQ1, less anxiety, and a more favourable attitude. 

agrieult.ldiv . (cf. eabbage) + econ. - cnv. + health - limits - health + enth. - anx. attitude 

knowledge - biol.lgeneties - - - .15 - - - -

awareness - heard of - - - - - - - .17 

interest - interest .16 - - -.17 -.15 .17 -.15 -
- viewsllistens .17 - - - - - - .15 
- pers . signif. .17 - - - - - - -
- totaI .18 - - - - .16 - .14 

infOlmation - eh: ncwspaper - - - -. 14 - - - -

pers . ebar. - soc.econ.status - - - -.15 - - - -

Table 13. Connections with Personal Characteristics (Agriculture/Diversification) 

The largest drop in the number of correlations is apparent in the group of variables related 

to infonnation sourees and channels. In 1994, the only discriminating factor is the infor

mation providcd by the newspapers: readers of newspapers show less agreement with the 

nonnative argument. The same applies to respondents with a higher socio-economie sta

tus. In contrast to the previous survey, the level of education is not relevant. 

2.6.2. Agriculture - Product Improvement of Fruit and Vegetables (gm. tomato) 

agrieult./prod. (gm. tomato) + econ. - eDV. + health -limits - health + enth. -al\X. attitude 

knowledge - - - - - - - -

awareness - heard of - - - - - - - .15 

interest - interest .15 - - - - - - -

information - so: govemm. - - - - - .14 - .14 
- so: joumalists - - -.16 - - - - -

pers. ebar. - politieal party* - 34.4 - - - 31.9 - 46.0 

Table 14. Connections with Personal Characteristics (Agriculture/Product Improvement) 

In this area of application the degree of differentiation has declined more than in the previ

ous field. The number of significant conncctions is even below the number in 1992. This 
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is mainly due to the decrease of cOlTelations with interest and involvement and with struc

tural variables. Knowledgc and information sources are also less important. Respondents 

with more awareness of the applicalion tcnd lo havc a more positive attitude. More inter

est is associated with support of the economic argument. Receiving information from the 

govemment goes with more enthusiasm and a more positive attitude. And the mentioning 

ofjoumalists as an important source is related to less agreement with the argumcnt that 

the application can have positive effects on human health. Finally, \loters for the Green 

Left party more of ten expect ncgative effects on the environment, they show less enthusi

asm and they have a morc negative attitude than voters for the CDA (Christian Dcmocrats) 

and the VVD (LiberaIs). 

2.6.3. Stock-breeding - New Cattle-Breeding Methods (cl. calf) 

The degree of differentiation of opinions regarding this area of applieation is slightly less 

compared to 1993 and more or less the same as in 1992. Respondents with more back

ground knowledge agree less often with the statement on possible negativc effects on hu

man health and more awareness and interest are relatcd to the endorsement of the econom

ic argument. In this survey, more interest is not relatcd to the expectation of the possible 

violation of ethically acceptable limits or a more negative attitude a<; in 1993. If environ

mentaI groups are mentioned as an important source of information respondents are more 

likely to agree with the statement on possible harmful effects on the environment. 

stock-br.lnew (cl. caU) + eeon. - env. + health - limits - health + enth. - anx. attitude 

knowledge - total - - - - .14 - - -

awareness - heard of .17 - - - - - - -

interest - interest .17 - - - - - - -

infonnation - so: env. groups - .17 - - - - - -

pers. char. - gender - - - -.17 - .16 -.21 .16 
- profession* - - - - - - 33.1 -
- place in family~ - - - - - 23.2 - -
- political party* - 31.0 - - - - - -

Table 15. Connections with Personal Characteristies (Stock-breeding/New Methods I) 

Relevant structural variables are gender, profession, the plaee in the family and preferred 

political party. Tbe agreement with thc normative argument is higher among women than 

men, while male respondents are more cnthusiastic, less anxious and showing a more 

positive attitude. The significance of profession and place in the family is partly connected 
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with gender: female partners and houscwifes are less enthusiastic and more anxious while 

the opposite is true for youngcr mcmbers of the family (children and scholars). Damaging 

effects on the environment are expccted more among Green Left voters than among VVD 

voters. 

2.6.4. Stock-breeding - New Cattle-Breeding Methods (gm. bst) 

Although the amount of relevant connections in this second area of application in stock

breeding has remained the same as in previous years, the pattern has changed. Here too, 

thc importance of interest and involvement has decreased. Their place is now taken by 

structural variables. Respondents with more background knowlcdge tend to disagree with 

the normative argument. However, this argument is supported by respondents with more 

awareness of the application itself, regardless of the amount of background knowIedge. 

As opposed to the applications in other areas, more interest (expressed by the amount of 

reflection on the subject) is associated with a less favourable attitude. 

stock-br./new (gm. bst) + econ. - env. + health - limits - health + enth. - anx. attitude 

knowledge - biol.lgenetics - - - .14 - - - -

awareness - heard of - - - .14 - - - -

interest - reflection - - - - - - - -.14 

information - - - - - - - -

pers. char. - gender - -.18 - -.17 -.17 .21 -.18 .17 
- age .15 - - - - - - .15 
- education -.15 - - .15 - - .14 -
- profession - - - - -.15 - - -
- place in farnily* - - - - - - - 22.9 
- soc.econ.status - - - - -.14 - - -

- political party* - 32.4 - - - - - -

Table 16. Connections with Personal Characteristics (Stock-breeding/New Methods 11) 

The structural variables gender, profession, place in tbe family and political party have 

approximately the same connections with arguments, emotions and attitude as in thc for

mer field of application. Female respondents and fcmale partners agree more often with 

negatively phrased arguments and emotions and they showaless positive attitude than 

male respondents. A higher professional level or socio-economic status goes with alesser 

degree of agreement with the statement that this application might have negative cffects on 

human health. And Green Left voters morc often expect ncgative environmental effects 



37 

than voters for the CDA or the VVD. Thc variables age and education have regained sig

nificance. Youngcr respondents and respondents with a higher level of education tend to 

subscribe to the economie argument more often than older respondents and respondents 

with a lower level of education. They are also more liable to disagree with the normative 

argument. 

2.6.5. Veterinary Medicine - Combating Disease (gm. mastitis) 

The publieity for this field in the past years is not reOeeted in the degree of differentiation 

of opinions, whieh is about the same as in 1993 and 1992. Agreement with the economie 

argument is related to more background knowiedge, more awareness and a higher degree 

of interest and involvement. Respondents with more knowledge and a higher edueational 

level also express less anxiety. Important sourees are eonsumer organisations and envi

ronmental groups. The mentioning of these sou rees goes with more agreement with the 

statements that the application might have damaging effects on the environment and that 

ethieally acceptable limits might be violated, and with less enthusiasm. Contrary to 1993, 

politica! inclination is not relevant. 

vet. med./dis . (gm. mastitis) + econ. - cnv. + health - limits - health + enth. - anx. attitude 

knowledge - bioteehnQlogy - - - - - - .16 -
- total -.15 - - - - - .16 -

awareness - heard of .14 - - - - - - -

interest - interest .21 - - - - - - -
- pers. signif. .14 - - - - - - -
- tota! .17 - - - - - - -

infonnation - so: eons. org. - - - .15 - - - -
- so: env. groups - .14 - - - -.15 - -

pers. ehar. - edueation - - - - - - .14 -

Table 17. Connections with Personal Charaeteristies (Vet. Medieine/Combating Disease) 

2.6.6. HumanHealth-care - Production ofDiagnostics (cf trans test) 

The number of relevant eonnections is lower compared to the previous survey, mainly be

cause of the decrease of the significanee of the interest and involvement seales and strue

tural variables. A wareness has gained importanee: respondents, who are aware of the ap

plication, more often subscribe to the economie argument, show more enthusiasm and 

have a more positive attitude. More interest (in partieuJar more personal relevanee) is as-
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sociated with a higher expectation of positive effects on hu man health and with less agree

ment with the normative argument. InfOlmation from the govemment seems to lower the 

expectation of the possible violation of ethically acceptable limits. Gender and political in

clination are the only two personal characteristics reaching significance in 1994. Support 

for the normative argument is found more frequently among women than among men. 

And voters for the VVD are more enthusiastie than voters for the Green Left party. 

h. healthldiag. (cf. transtest) + econ. - env. + health - limits - health + enth. - anx. attitude 

knowledge - - - - - - - -

awareness - heard of .17 - - - - .15 - .15 

interest - interest - - - -.15 - - - -

- pers. signif. - - .14 - - - - -

information - so: governm. - - - -.14 - - - -

pers. ehar. - gender - - - -.14 - - - -

- political party* - - - - - 32.1 - -

Table 18. Connections with Personal Characteristics (Human Health-care/Diagnosties) 

2.6.7. Human Health-care - Production of Medicines (gm dots) 

h. healthlmed. (grn. clots) + econ. -env. + health -limits - health + enth. - anx. attitude 

knowledge - - - - - - - -

awareness - - - - - - - -

interest - interest - - - -.16 - - - .16 
- pers. signif. . 18 - .15 - - .14 -.16 .19 

information - so: govemm. - - - -.15 - - - -

- so: env. groups - - - - - -.15 - -

pers. char. - political party* - - - 31.6 - - 31.2 32.3 

Table 19. Connections with Personal Characteristics (Human Health-care/Mcdicines) 

This second area of applieation in human health-eare resembles the previous one. The de

gree of differentiation of opinions is lower, due to the declined relevance of interest and 

structural variables. Personal significanee is thc most important factor: this is associated 

with more support of thc economic argument, a higher expectation of positive effeets on 

human health, more enthusiasm, less anxiety, and a more positivc attitude. More interest 
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eontributes to a more positive attitude and to more disagreement with the normative argu

ment. The mentioning of the government as an information source also aeeompanies less 

support for this argument. Ir environmental groups are important sourees of information 

the enthusiasm is less. Voters for the Green Left party agree more often with the norma

tive argument than voters for the VVD. In addition, they are more anxious and express a 

I ess posi ti ve atti tude. 

2.6.8. Food /ndustry - Unfamiliar Applications (u se mpartame) 

food ind.lunf. (use asparl.) + econ. - env. + health - hnlÎts - healÛ1 + cnth. - anx. attitude 

knowledge - biol.!genetics - - - .17 - - - -
- biotechnology -.15 - - .15 - - - -
- total - - - .17 - - - -

awareness - heard of .23 - .28 - - .31 -.15 .31 

interest - interest .16 - - -.17 - - - -

information - - - - - - - -

pers. char. - gender - - - - - - -.15 -
- age - - .15 - - .21 -.14 .24 
- education - - - .23 - - .20 -.17 
- profession* - - - 31.9 - - - 32.4 
- soc.econ.slatus - - - -.20 - - -.16 -
- political party* - 41.0 - - - - - .-

Table 20. Connections with Personal CharaeteristÏes (Food Ind./Unfamiliar Applieations) 

Again, opinions on applications in the food-industry show a higher degree of differentia

tion, whieh is probably caused by the faet that the public is likely to be eonfronted more 

direetly with the produets in everyday Iife. Nevertheless, these areas also show a drop in 

the number of significant eonnections. Furthermore, the variables involved are rather dif

ferent from those in 1993. Knowledge is an exception: the variables in this group have re

tained their relevance. As in 1993, respondents with more knowledge disagree more often 

with the normative argument. The significance of awareness ha~ inereased eonsiderably. 

More awareness is associated with agreement with the economie argument and the state

ment eoncerning possible benefieial effects on human health, more enthusiasm, less anxi

cty, and a more positivc attitude. The relevanee of interest and involvement and of infor

mation channels and sourees, on the other hand, is considerably less. The only connec

tions are between interest and the economie argument (this is supported by more interest

ed respondents) and between interest and the normative argument (this is rejeeted by these 

respondents). 
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The number of structural charactelistics showing significant correIations is larger than in 

1993, but the three additional variables (gender, profession and political party) do not add 

much to the degree of dillcrentiation. Women express more anxiety than men; higher em

ployees and scholars subscribe less often to the norrnative argument than groups with 

lower professional levels; scholars have a more positive attitude than retired respondents; 

and voters for the Green Left party and 0'66 (Democrats) agree more often with the state

ment on possible negative effects on the environment than voters for the VVD, thc CDA 

or the PvdA (Labour). The rclations bctween age, edueation and socio-economie status 

on the one hand and arguments, emotions and attitude on the other have remained more or 

less the same. Y ounger respondents expect more of ten that the application can have posi

tive consequences for human health than ol der respondents and they report more enthusi

asm, less anxiety and a more favourable attitude. Probably younger people are more con

fronted with the use of aspartame as areplacement for sugar in candy and chewing gum, 

so that this product is more common to them. A higher educational or socio-economie 

level goes with less support of the normative argument, less anxiety and a more positive 

attitude. 

2.6.9. Food Industry - Production of Raw Materials (gm. chymosine) 

food ind.lprod. (gm. ehym.) + econ. - env. + health -limits - health + enth. - anx. attitude 

knowledge - biol.lgenetics -.17 - - .16 - - .15 -
- bioteehnology -.18 - - - - - - -
- total -.21 - - - - - .14 -

awareness - heard of .18 - - - - - - .24 

interest - interest .17 - - - - - - .15 
- viewsllistens .16 - - - - - - -

- total .17 - - - - - - -

infonnation - so: env. groups - - - - - - - -.15 
- eh: newspaper - - - -.20 - - - -

pers. ehar. - gender - - - - - .14 - .15 
- edueation -.15 - - .16 - - .18 -

- profes sion - - - -.15 - - - -
- soc.econ.status .14 - - -.16 - - -.16 -

Table 21. Connections with Personal Characteristics (Food lnd.lProd. Raw Materiais) 

The decrease in the number of relevant connections in this area is less than in the previous 

onc. Mcrely the group of interest variables shows fewer significant correlations. As in the 

previous survey, respondents with more background knowledge agree more of ten with 



41 

the economie argument and less orten with the nonnative argument. They are also less 

anxious. More awareness, interest and involvement implieate more agreement with the 

economie argument and a more positive attitude. In case of the newspapers bcing an im

portant information ehanne1, the norrnative argument is less supported. A more negative 

attitude is expressed by respondents if their primary information sourees are environmen

tal groups. 

The distinction between men and women has remained: women express more feelings of 

anxiety than men and their attitude is less positive. Respondents with a higher level of ed

ucatiOI1 or socio-economie status show a higher expectation of economie benefits, less 

agreement with the norrnative argument and less feelings of anxicty. Less support of thc 

norrnative argument is also found among respondents with a higher professional level. 

2.6.10. Chem. lnd./Environm. Protection - Prod. of Raw Materials (use bioplastics) 

ehem.env.lprod. (use biopl.) + econ. - env. + health -limits - health + enth. - anx. attitude 

knowledge - bi 01./ geneti cs - .18 - .21 .15 -.18 .17 -.16 
- bioteclmology -.15 - - - .16 -.23 .16 -.18 
- total - .16 - .18 .18 -.24 .18 -.20 

awareness - heard of - - - - - .19 - .23 

interest - interest .20 -.18 - -.21 - .28 -.20 .27 
- ref1eetion - - - - - .15 - .18 
- viewslIistens .19 - - - - .15 - .20 
- pers. signif. .18 - .16 -.17 - .20 -.16 .19 
- total .22 -.14 - -.15 - .24 -.15 .25 

information - so: joumalists - - - -.16 - - -.14 -
- eh: brochures - - - - - - - .14 

pers. char. - age - - - - - n1i18.6 - -

- education - - - .20 - -.19 .23 -.18 
- soc.econ.stanls - - - -.19 - .19 -.17 .19 
- geogr. district* - 14.5 - 13 .5 - 18.1 - 18.8 

Tablc 22. Connections with Personal Charaeteristics (Chem.-Env. Prot.lProd.Raw Mat.) 

Again, this area has the highest degree of differentiation of opinions. The main changes 

eompared to the previous survey are: the stronger connections between knowledge and 

enthusia..;;m, a considerable decrea..;;e in the number of significant eorrelations with infor

mation channels and an increase in the number of relevant structural charactcristies. More 

background knowledge and more interest are generally associated with more agreement 

with positively phrased arguments and emotions, more disagreement with the negatively 
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phrased arguments and emotions and a more positive attitude. More awareness is coupled 

with more enthusiasm and a favourable attitude. The mention of journalists as an impor

tant information source is related to lcss anxiety, whereas readers of brochures report a 

more positive attitude. 

In the group of structural characteristics, agc has a nonlinear relation with enthusiasm: res

pondents aged between 60 and 69 report significantly less enthusiasm than others. There 

is no obvious explanation to account for this differencc. As in a number of other areas of 

application, higher educational en socio-economic levels go with less support of the nor

mative argument, more enthusiasm, less anxiety and a more positive attitude. Finally, rcs

pondents in the three larger cities in the Netherlands tend to express a more negative point 

of view: they agree more often with the statements on possible negative environmental ef

fe cts and the possible violation of ethically acceptable limits, they are less enthusiastic and 

their attitude is less positive. This might be caused by a lower level of education and back

ground knowiedge. Indications to that effect are present but they lack significance. 

2.6.11 . Overview 

The degree of differentiation and the changes in this degree vary considerably between ar

eas of application. A (fairly) low degree of differentiation is apparent in the areas of agri

culture, stock-breeding, veterinary medicine and human health-care. A higher degree of 

differentiation is visible in the areas in the food industry and in environmental protection. 

In a number of areas the views are more elaborate compared to 1992 and less elaborate 

comparcd to 1993. Whilc tbis is true for the areas of agriculture (diversification), stock

breeding (cl. calf), human health-care and the food industry (unfamiliar applications), the 

area of agriculture (product improvement) shows even less differentiation than in 1992, 

whereas the other areas equal the level in 1993 (stock-breeding (gm. bst), veterinary med

icine (gm. mastitis), food industry (gm. chymosine) and environmentaI protection (use 

bioplastics). 

The major factor, responsible for the decrease in the number of relevant connections, is 

thc 'interest' cluster (in all areas except the areas concerning veterinary medicine and en

vironmental protection), followed by the information sources and channels (in the areas 

of agriculture, thc food industry and environmcntal protection). In some areas tbis is (par

tially) compensated by more awareness or a largcr number of relevant structural character

istics (stock-breeding/gm.bst, human hcalth-carc/diagnostics, food-industry/unfamiliar 

applications, and cnvironmental protection). The part of other cognitive variables (knowl

edge and level of education) has remaincd more or less the samc. Thc origin of the decline 

is not clear. The results seem to indicate that a decrease in the flow of information might 
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the coverage of biotechnological subjects in the media. 
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Generally, respondents with more background knowIedge, with more awareness and in

terest, and with a higher level of education have a more positive argumentation and atti

tudc. There are two exceptions, both of them in the area of stock-breeding (gm. bst). In 

this area, respondents with more awareness support the argument that ethically acceptable 

boundaries might be violated and more reflection on the subject is associatcd with a less 

favoumble attitude. Similar exceptions, that were apparent in 1993 in other areas (stock

breeding and veterinary medicine), arc no longer present. Although the number of signifi

cant relations with cognitive variabIcs has decreased, there are still indications of a devel

opment towards a division in public attitudes and arguments on the ba,>is of the amount of 

knowledge and interest. 

Of the structural variables, gender and age are relevant in the areas of stock-breeding, hu

man health-care (cf. transtest), the food-industry and environmental protection. Women 

and older respondents tend to give more negative answers. Political inchnation has gained 

significanee in the areas of agriculture (cf. cabbage), stock-breeding, human health-care 

(gm. c1ots) and the food industry (use aspartame). Green Left voters agree more often 

than VVD voters with the argument that the application might have damaging effects on 

the environment and in some areas they express less enthusiasm or more anxiety. 

2.7. Attitudes and 8ehavioural Intentions 

As in 1993, two behavioural intentions were assessed for cach area of application. The 

positive intention concemed the buying of the product (cf. cabbage, gm. tomato, cl. calf 

(the meal), gm. bst (the milk), gm. mastitis (the meat), use a'>partame (the sweets), gm. 

chymosine (the cheese), use bioplastics) or the consent for the appliance of the product 

(diagnostics or medicines). The negative intention concerned thc probability of protest 

against the product. Table 23 contains the answers to both questions for each area of ap

plication in percentages and the mnk correlations wi th the atti tude. The resul ts of 1993 are 

in parentheses. 

Agreement with the positive intention remains highest in the areas of agriculture, human 

health-care and environmental protection (69% - 89%). Gm. chymosine (food industry) 

and gm. mastitis (veterinary medicine) again have an intermediate position (48% - 52%). 

A minority agrees to the intention to buy products related to biotechnological applications 

in the area of stock-breeding or use aspartame (31 % - 40%). 
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Beh. intention 

definitely 
probably 
probabi y not 
definitely not 

corr. attitude 

Beh. intention 

definitely 
probably 
probabi y not 
definitely not 

%(+) %(-) 

25 (26) 1 (I) 

50 (46) 2 (2) 

17 (17) 25 (21) 

8 (11) 72 (75) 

.63 ( .60) -.40 (-32) 

%(+) %(-) 

39 (35) 1 (2) 

37 (36) 5 (5) 

12 (17) 32 (30) 

12 (12) 63 (64) 

%(+) %(-) 

27 (26) 1 (I) 

42 (38) 3 (3) 

19 (18) 27 (22) 

13 (17) 69 (73) 

.70 (.70) -.39 (-.25) 

%(+) %(-) 

41 (38) 2 (3) 

38 (37) 5 (5) 

14 (15) 29 (27) 

8 (10) 65 (65) 

~ 
v 
-€ 
!:is 

, (Ij 
~ u 
u . 
0-
~ U 
'" '-' 

%(+) %(-) 

9 (10) 5 (6) 

31 (26) 11 (13) 

26 (27) 36 (33) 

34 (37) 49 (48) 

.66 ( .61) -AO (-.37) 

%(+) %(-) 

11 (12) 1 (I) 

20 (19) 3 (2) 

26 (29) 25 (22) 

42 (41) 71 (75) 

%(+) %(-) 

7 (7) 4 (6) 

28 (24) 13 (11) 

32 (31) 36 (37) 

32 (38) 47 (46) 

.61 (.55) -.32 (-.25) 

%(+) %(-) 

12 (12) 1 (2) 

40 (36) 4 (6) 

28 (33) 31 (29) 

20 (19) 63 (63) 

%(+) %(-) 

13 (14) 3 (4) 

35 (31) 6 (7) 

29 (28) 33 (29) 

23 (27) 58 (61) 

.64 (.65) -.38 (-.41) 

%(+) %(-) 

50 (51) 1 (2) 

39 (34) 1 (I) 

7 (11) 17 (19) 

4 (5) 81 (79) 

corr. attitude .64 (.67) -A3 (-.43) .64 (.65) -.48 (-.45) .58 (.43) -.23 (-.22) .62 (.61) -.28 (-.22) A9 (.54) -.34 (-.34) 

Table 23. Behavioural Intentions 

Protest against applications in agriculture, veterinary medicine, human health-care, the 

food industry and environmental protection is not likely (3% - 7%). More protest is to be 

expected against applications in stock-breeding (16% - 17%). Use aspartame (the food 

industry) shows a different pattem than in other areas because a low percentage of posi

tive intentions is coupled with an equally low percentage of negative intentions. On the 

whoie, the percentage of intentions to protest remains low. 

In most areas the intentions to buy or consent to the use of a product show a slight shift in 

a positive direction (from 'definitely not' or 'probably not' to 'probably') . However, in 

some areas (agriculture/gm. tomato, veterinary medicine and the food industry/use aspar

tame) the negative intentions also change slightly in upward direction (from 'definitely 

not' to 'probably not'). 

Again, attitudes and positive intentions are highly correlated (.49 to .70). The correlation 

remains highest in the case of gm. tomato (.70): respondents with a positive attitude usu

ally intend to buy the product. The lowest correlation is now in the area of environmental 
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protection (.49). For the most part, the connections between attitudes and negative inten

tions are the same as in 1993; in some areas the correlation is considcrably higher (agri

culture and stock-breeding/gm. bst). The highest correlations are in the area of human 

health-carc (.43 to .48). Next are the areas of agriculture, stock-breeding/d. calf and vet

erinary medicine (.38 to .40). And the lowest correlations are in the areas of stock-breed

ing/gm. bst, the food industry and environmental protection (.23 to .34). 

The same explanation as in the previous report can be givcn for thc dift'erenccs between 

tbe correlations with positive and negative intentions. Behavioural intentions are rarely the 

product of just thc particular attitude involved. Usually other factors also play a part, such 

as attitudes conceming related objects, opinions of reference groups and possibilities for 

alternative behaviour. Here, the main additional factors seem to be the following. Firstly, 

the intention not to buy or use a product, as a passive form of protest, might be more con

venient than the expression of overt protest. This could account [or the lower degree of 

agreement with negative intentions as weil al;) the lower amount of consistency between 

negative intentions and attitudes. SecondJy, a possibility or habit to buy alternative prod

ucts can play a part. An example is the preference for sugar instead of synthetic sweets, 

by which tbe intention to buy products containing aspartarne is decreased and the correla

tion between attitude and intention is reduced. And thirdly, the possibility to avoid prod

ucts can intluence the relationship. Negative intentions regarding Icss avoidabie products 

(like medicines) are thus more Iikely to bave high correlations with the corresponding atti

tudes than negative intentions regarding products that can be avoidcd more easily (like 

aspartame or cheese). The latter intentions are probably expressed more of ten in buying 

bchaviour. 

With attitudes as the sole predictors, between 25% and 50% of the variance in the positive 

behavioural intentions can be explained. For negative intentions the amount of explained 

variance is between 5% and 23%. According to the theory of planned behaviour (Ajzen, 

1991), bebavioural intentions are also intlucnced by subjective norms and perceived con

trol. The latter variabie \-vas introduced in this third survey to examine whether it could be 

used as a second predictor. For each of the areas of agriculture, stock-breeding, human 

health-care and the food industry three questions were posed. Respondents were asked to 

indicate their perceived freedom of choice when buying or using similar traditional or bio

technological products (personaL control), and to indicate the perceived amount of con trol 

by the government and research institutions over biotechnological products and develop

ments. 

The analyses show that personaJ control does not qualify as apredictor, since the amount 

of common variance with behavioural intentions does not exceed 1 %. Tbe same is true 
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for the perceived control by the government or researchers, although the amount of com

mon variance with intentions is slightly higher (3% or less). The mutual correlations be

tween these control variables, however, are significant (.38 or higher). This can be ex

plaincd by the fact that the proposed relation bctween perceived con trol and behavioural 

intention in the theory of planned behaviour presumes that a reasonable amount of infor

mation processing has taken place. Since direct confrontations with the actual products 

are still scarce, infonnation processing is probably at a level which is too low. The sig

nificant mutual correlations between control variables indicate that the answers probably 

reflect the locus of con trol in general rather than the perception of con trol in this specific 

context. 

2.8. Target Groups 

As in previous years, discriminant analyses were conducted to study whether it would be 

possible to identify population groups showing systematic differences in attitudes, cogni

tive arguments, emotions, knowiedge, interest, and infonnation sources or channels, on 

the basis of socio-cultural and structural personal characteristics. Again, these procedures 

did not show significant differences between groups. 

A number of additiona! analyses was carried out on separate population groups with a 

poten ti a! theoretical or pragmatic relevance in tenns of attitude or background knowiedge. 

These groups were contrasted with groups having opposite attitudes or less knowledge to 

derive more insights relevant for govemment information campaigns. Three such groups 

were defined: 

1. consistent supporters of biotechnological applications versus consistent adversaries; 

2. respondents which, on theoretica! grounds, have well-founded attitudes versus re

spondents with 1css well-founded attitudes (see below); 

3. in a number of areas with a large amount of neutral attitude scores: the neutral group 

versus the groups with (highly) positive or (highly) negative attitude scores. 

2.8.1. Consistent supporters versus consistent adversaries 

Consistent supporters and adversaries were identified by the number of applications with 

(highly) positive or (highly) negative attitude scores. Considering a sufficient size of the 

groups as a precondition for statistical analyses, consistent supporters were defined as 

having (highly) positive attitudes to eight or more applications simultaneously (N = 51). 

Consistent adversaries, however, could not be identified on a similar basis (i.e. only nine 

respondents expressed (highly) negative attitudes to eight or more applications simultane-
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ously). To attain a large enough group size, consistent adversaries were defined as having 

(highly) negative opinions on five or more applications (N = 46). 

The two groups were compared \vith res{Xct to predominant arguments and emotions, 

awareness of the applications in question, background knowiedge, interest and involve

ment, information sources and channels, and structural characteristics (using x2 or t-tests 

in case of variables with a higher level of measurement). One significant difference was 

found: the group of supporters consists primarily of male respondents (94%) whereas 

women form the majority in the group of adversaries (54%; X2 =14.4; s < .001). Appar

ent but non-significant differences concern age (supporters are somewhat younger), and 

level of education (suppolters have higher educationallevc\s; and respondents with higher 

professional education or university are more Iikely to belong to this group). The absence 

of other significant ditTerences is probably due to the more heterogeneous composition of 

the group of consistent adversaries. Obviously, a sc\ection on the basis of five or more 

negatively judged applications allows for more different combinations than aselection 

based on eight or more positively judged applications. The presence of more combina

tions of varying applications could have increased the variance and the range of the other 

variables in the group of adversaries to such a point that the differences with correspond

ing variables in the group of supporters are no longer detectable. 

2.8.2. Theoretically well-founded versus less well-founded attitude groups 

According to the c1aboration likelihood model (Petty and Cacioppo, 1986; see Appendix 

I) the devclopment of a well-founded attitude on an object is more likely if, among other 

things, a pcrson is interested in the object, motivated to process information concerning 

the object, and ab1c to process (or elaborate) that information. Theoretically well-founded 

and less well-founded attitude groups can thus be defined on the basis of the amount of 

background knowledge and the degree of interest and involvement. An additional condi

tion for elaboration to have taken place, is awareness of the object. This condition forces 

separate analyses to be carried out for each area of application. Thus, respondents with 

theoretically well-founded attitudes on the applications are defined as: (1) having a high 

score on the knowledge test; (2) having a high degree of interest (based on the composite 

interest scale); and (3) being aware of the application. The characteristics of these groups 

(termed ELM+ groups in the remainder of this section) provide a tentative picture of a fu

ture situation when more elaboration has occurred. Respondents in the contrasting groups 

(termed ELM- groups) have low scores on the knowledge test and the interest scale and 

no awareness of the applications. Table 24 shows the number of respondents in each of 

the groups. 
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area of applicalioll ELM+ ELM-

agricultureJdiversificatjoll (cf. cabbage) 53 60 

agriculture/product improvemelll (gm. tomato) 59 68 

stock-breeding/ncw melhods (cl. calf) 83 44 

stock-breeding/new meth<xis (gm. bst) 77 41 

veterinary medicine/combating disease (gm. mastitis) 46 81 

human hea1th-care/diagllostics (cf. trans test) 42 75 

human hea1th-care/medicines (gm. c1ots) 36 79 

food industry/unfamiliar applications (use aspartame) 20 71 

food industry/raw matelials (gm. chymosine) 24 80 

ellvironm. protection/raw materials (use bioplastics) 61 74 

Table 24. Number of respondents in ELM+ and ELM- groups. 

Most of the groups in have acceptable sizes. Because of the lower awareness of applica

tions in the food industry, the ELM+ groups are smaller and conclusions for these groups 

are less reliable. For each area of application ELM+ and ELM- groups were compared 

with respect to: attitudes, predominant arguments and emotions, information sourees and 

channels, and structural characteristics. Table 25lists the significant differences bet ween 

ELM+ and ELM- groups for analyses including x2 or t-tests. Arguments and emotions 

were compared on the basis of the sequence and magnitude of correlations with attitudes 

and of regression weights; the latter results are described in the text. 

In the areas of human health-care (cf. transtest), the food industry and environmental pro

tection, attitudes in the ELM+ groups are significantly more positive than attitudes in the 

ELM- groups. Attitudes in the areas of agriculture (cf. cabbage) are more positive but the 

difference is not significant. Marked but also not statistically significant is the fact that 

ELM+ respondents express more negative attitudes to applications in stock-breeding. The 

differences between the groups in average attitudes regarding applications in the food in

dustry might be responsible for the bimodal distributions of attitudes in these areas. 

For both ELM+ and ELM- groups, emotions are more impoltant than arguments in the 

formation of attitudes. Enthusiasm is the major factor in the ELM+ groups while anxiety 

seems to be more relevant in the ELM- groups. The relatively low importanee of argu

ments in the ELM+ groups is contrary to expectation since, theoretically, the higher de

gree of elaboration should have resulted in more cognitively based attitudes. Although it 

is likely th at more elaboration has in fact taken place (see bclow), the process is 

apparently still in its first stage. 
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area of application eharacleristi e ELM+ ELM- test 

agrieulture (cf. cabbage) eh. newspapcr 74 oh> 43 % X2 = 10.5* 

reliab. journ. rank 5 rank 7 1 = 2.9* 

education prof. sec. gen . sec. 1=5.9 

profession high/rniddle low/housew. X2 = 24.8 

agrieulture (gm. lomalo) eh. newspaper 75 % 37 % X2 = 18.2 

ch. brochures 36 % 3 % X2 = 20.6 

ch. specialisIS 32 % 6 % X2 = 13.0 

reliab. journ. rank 5 rank 7 1=4.2 

reliab. industry rank 9 réUlk6 I = 2.7* 

gender 64 % male 62 % female X2 = 13.5 

education high. gen. gen. sec. 1=7.3 

profes sion manager/high low/housew. X2 = 26.0 

slock-breeding (cl. caJf) ch. newspaper 81 % 36 % X2 = 25.0 

ch. brochures 36 % 2% X2 = 16.1 

reliab. journ. rank 5 rank 8 1=4.1 

education high. gen. gen. sec. 1=6.2 

slock-breeding (gm. bsl) ch. newspapcr 71 % 41 % X2 = 10.1 * 

eh. brochures 31 % 0% X2 = 14.2 

education prof. sec./high. gen. gen. sec. t = 5.1 

vet. medicine (gm. mastitis) eh. newspaper 78 % 44 % X2 = 13.7 

eh. brochures 35 % 4 % X2 = 19.9 

ch. specialists 28 % 5% X2 = 11.8 

reliab. journ. rank 5 rank 8 1=5.3 

education prof. sec. gen. sec. 1=4.9 

profession middle Low /housew. X2 = 28.0 

human heallh (cf. trans lest) attitude fairly positive neutral t = 3.3* 

eh. tv doeum. 60% 29% X2 = 10.2* 

ch. newspaper 79% 41 % X2 = 13.6 

eh. brochures 33 % 4% X2 = 16.4 

reliab. journ. rank 5 rank 8 t = 3.6 

gender 62 % male 63 % female X2 = 12.5 

education prof. sec. gen. sec. 1=4.8 

(no mark: s < .001; * s < .005) 

Table 25. Differences between ELM+ and ELM- groups 
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area of applic.:'llion charaelel1stie ELM+ ELM- tesl 

human health (gm. clols) eh. brochures 39% 5% X2 = 21.4 

reliab. journ. rank 5 rank 8 1=3;7 

gender 67 % male 61 % female X2 = 15.7 

education high. gen. gen. see. 1=6.1 

profes sion manager/high low/housew. X2 = 24.1 

food industry (use asparl.) attitude fairly positive neulra! 1=3.2* 

eh. newspaper 85 % 42 % X2 = 11.4 

eh. brochures 55 % 4 % X2 =31.3 

eh. specialists 35% 7 % X2 = 10.7* 

reliab. journ. rank 5 rank 8 1=3.4 

gender 75 % male 63 % fenJale X2 = 29.3 

education high. gen. gen. see. 1=4.9 

profession manager/high middle/low/housew. X2 = 32.2 

food industry (gm. ehym.) attitude fairly positive neutra! 1=3.2* 

eh. tv docum. 71 % 33 % X2 = 11.2 

eh. newspaper 83 % 41 % X2 = 13.1 

eh. brochures 67% 4 % X2 = 48.9 

eh. specialists 42% 8 % X2 = 16.6 

eh.others 42% 13 % X2 = 10.1* 

reliab. journ. rank 4 rank 8 1=5.1 

gender 79 % male 60 % female X2 = 31.6 

education high. gcn. gen. sec. 1=5.1 

profession manager/high middlellow /housew. X2 = 26.6 

environm. prot. (use biopl.) attitude highly positive fairly posilive t = 7.2 

eh. newspaper 74 % 41 % X2 = 15.0 

ch. brochures 43 % 4 % X2 = 29.5 

reliab. journ. rank 5 rank 8 t =4.0 

gcnder 61 % male 64 % female X2=11.9 

educatioo high. gen. gen. see. t = 6.8 

professioll manager/high low/housew. X2 = 32.5 

(no mark: s < .001; * s < .005) 

Tablc 25. Diffcrences between ELM+ and ELM- groups (continued) 

Respondents in thc ELM+ groups use more information channels than respondents in the 

ELM- groups. In particular, newspapcrs, brochures and discussions with specialists are 

mentioned more of ten. Thcy also give joumalism a higher ranking on the reliability scale 

(fifth position) than respondents in the ELM- groIJps (eighth position). The higher degree 
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of the groups. 
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Discriminating structural variables are gender, level of education and profession. Respon

dents in the ELM+ groups are likely to be male, to have professional secondary or higher 

general education, and to have employment a') managers and higher or middlc white collar 

workers. Respondents in the ELM- groups, on the other hand, tend to be female, to have 

general seoondary education, and to have employment as lower white collar worker, qual

ified manual worker or housewife. There are a few exceptions: professian is not relevant 

in the areas of stock-breeding and human health-care (cf. transtest)) and middle white 001-

lar workers belang to the ELM- group when the rood industry is concerned. Finally, it 

should be notcd that age does not play a part. 

In summary, if the characteristics of the ELM+ groups can be regardcd as indicative of 

those of a future, well-informed public, the attitudes to biotechnological applications in 

the areas of agriculture, human health-care and the food industry will be (fairly) positive, 

whereas the attitudes to applications in stock-breeding will remain fairly negative. With 

respect to veterinary medicine, the attitudes will be neutral and (highly) positive attitudes 

are to be expected in the area of environmental protection. Thus, the major change might 

occur in the areas of the food industry (from a neutral to a fairly positive score). To attain 

this future situation, special attention has to be given to ELM- groups, which is a difficult 

task in view of the Jact that respondents in these groups use lcss information channels 

and tend to distrust information from joumalists. To this end, consumer organisations, 

scientists and environmental groups wiII have to he engaged in information campaigns. 

2.8.3. Neutral groups versus (highly) positive or (highly) negative groups 

For purposes of public information, it is relevant to know the determinating factors of a 

neutral attitude if the group in question is large or if the area of application is important. 

Campaigns can then be attuned to existing tendencies towards attitudinal shifts in a posi

tive or negative direction. The largest groups with neutral attitudes in important fields of 

application are in the food industry (gm. chymosine: 33%; and use aspartame: 25%). In 

these areas, the groups with a neutral attitude are compared to groups with (highly) pos

itive or (highly) negative attitudes. The following variables are examined: arguments and 

emotions, knowiedge, awareness, interest and involvement, information sources and 

channels, and structural characteristics. Table 26 contains the statistically significant dif

ferences with one or both of the extreme groups (s < .(01). 
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1. rood industry/produetion raw materials (gm. ehymosinc) 

neutral (high.) pos. (high.) neg. 

eharacteristie (33%) (25%) test (13%) test 

argo pos. economy 2.6 1.6 t = 9.7 3.5 t = 5.8 

argo neg. environm. 3.4 4.3 t = 8.0 2.9 n .s. 

argo pos. hcalth 3 .5 3 .1 t = 3.4 4.4 t = 7.5 

argo neg. limits 3.3 4.4 t = 8.8 2.2 t = 6.5 

argo neg. health 3 .2 4.1 t = 8.1 2.6 t = 4.1 

em. enthusiasm 3.5 2.3 t = 10.8 4.6 t = 9.4 

em. anxiety 3 .6 4.7 t = 8.6 2.4 t = 6.4 

knowledge 10.4 11.5 t = 4.0 10.5 n .s. 

awareness 8 % 38% X2 = 43.1 16 % n.s . 

interest 10.6 9.3 t =4.0 10.1 n.s. 

so. environm. groups 44% 41 % n .s. 68% X2 = 11.4 

eh. brochures 16 % 34 % X2 = 14.5 27 % u.s. 

gender (% male) 42 % 62% X2 = 13.0 41 % n.s. 

2. rood industry/unfamiliar applications (use aspartarne) 

neutra! (high.) pos. (high.) neg. 

characteristie (25%) (37%) test (15%) test 

argo pos. economy 3.2 2.3 t = 7.1 3.7 n.s . 

argo neg. enVlfonm. 3 .5 4.1 t = 5.3 2.9 t = 3.5 

argo pos. hcalth 3 .5 2.5 t = 7.3 4.5 t = 6.6 

argo neg. limits 3.7 4.5 t =7.4 2.7 t = 5.8 

argo neg. hcalth 3.3 4.1 t = 6.7 2.3 t = 5.8 

em. enthusiasm 3.7 2.1 t = 14.6 4.8 t = 9.4 

em. anxiety 4.0 4.5 t = 4.6 2.7 t = 7.2 

awareness ll% 39 % X2 =31.5 14% n .s. 

gender (% male) 40 % 60% X2 = 12.9 44 % u.s. 

age 38 33 t =3.4 41 n.s. 

Table 26. Differences between neutral groups and extreme groups 

For both areas of application, the average scores on the arguments and emotions in the 

neutral group (on a scale ranging from 1: 'agreement' to 5: 'disagreement') occupy inter

mediale positions between the average scores in the (highly) positive and (highly) nega

tive groups. Respondents in the neutral groups tend to give neutral answers ('agree nor 

disagree') whereas the answers in the other groups are consistent with the attitudes. Nev-
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ertheless, thc values of the t-tesL" show that the differcnccs from thc positive groups are 

slightly larger than the dilTerenccs from thc ncgative groups. 

In thc case of gm. chymosine, thc amount of background knowlcdge, thc awareness and 

the degree of interest (based on the comp..)site interest scale) are significantly lower in the 

neutral group comparcd to thc positivc group. Respondcnts in thc neutral and the negativc 

groups do not differ with respect to these variables. In thc othcr area (use aspartame), the 

awarcness of the application is higher in the positive group, whereas knowledge and in

terest lack significancc. Again, it seems that neutral groups have more in common with 

the negative groups. 

Respondents with (highly) positive attitudes to gm. chymosine more often use brochures 

as an important information channel as comparcd to respondcnts with a neutral attitude. 

Environmental groups are mentioncd more frequently by rcspondents with (highly) nega

tive attitudes. In the case of use aspartame, channels and sourccs are no discriminating 

factors. In both areas, reliability of sources is not related to differences between groups. 

The similarity between neutral and negative groups is also apparent in the relations with 

struclural characteristics. Male respondents are a majority in the groups with a positive 

attitude, while the neutral and negative groups have more female respondents. And in the 

second area, there is no significant difference in age between respondents in the neutra! 

and the negative groups whereas respondents with a (highly) positive attitude are signifi

cantly younger. Level of education, profession, geographical district and province do not 

differ between groups. 

It is likely that consumers will be confronted with the applications in the food industry 

within the foreseeable future. It is also likely that wotnen, who predominate the neutra! 

(and the negative) group, will constitute the majority of potential buyers. Therefore, the 

group with neutra! attitudes needs some priority in information campaigns. 
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3. CONCLUSIONS 

Attitudes 

The attitudes of the Dutch public with regard to biotcchnology were assessed using the 

same areas of application as in 1993: agriculture (diversification of fruit and vegetables); 

agriculture (product improvement of fruit and vegetables); stock-breeding (new methods); 

veterinary medicine (combating disease); human health-care (production of diagnostics); 

human health-care (production of medicines); food industry (unfamiliar applications); 

food industry (production of raw materiais); and chemical industry/environmental protec

tion (production of raw materials). The attitude-objects represcnting these areas have also 

remained the same. The application in the area of human health-care (production of diag

nostics), that was introduced in 1993 (a test of tissue for transplantation purposes) instead 

of a less representative application, has proven to he appropriate. 

The average attitude scores and their distributions are approximately the same as in 1993. 

Attitudes to applications in environmental protection are positive. Applications in agricul

ture and human heaIth-care are judged (fairly) positively. Fairly negativc attitudes are re

ported in the area of stock-breeding. Applications in the food industry evoke a 'wait and 

see' attitude, which is neutral on average. And in veterinary medicine attitudes are divers. 

The frequency distributions show, once more, that attitudes towards biotechnological ap

plications can vary substantially. Therefore, a composite measurement of public attitudes 

is still indicated. 

Cognitive Arguments and Emotions 

The relations between cognitive arguments and emotions on the one hand and attitudes on 

the other appear to be stabie. A more positive (or negative) attitude generally goes with 

more positive(or negative) arguments and emotions. According to the statisticaI analyses, 

the emotion 'enthusiasm' is the most important determinant of attitudes. Feelings of anxi

ety have less influence. The most important argument is the consideration that ethically 

acceptable limits might he exceeded. The exceeding of these limits is regarded most prob

able in stock-breeding and not probable in agriculture, the food industry and environmen

tal protection. The possibility of positive effects on human health comes in second place. 

This argument has a positive influence in the areas of human health-care, whereas the ex

pected absence of positive effects on human health is important in the fonning of attitudes 

to applications in stock-breeding. The relevanee of positive consequences for the econo

my, fonnerly in third place, has riscn. This consideration now influences attitudes to ap

plications in agriculture, in the rood industry (gm. chymosine) and in environmental pro-
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tection. Arguments regarding possible damage to human health or the environment have 

less influence on public attitudes. 

There has been a consistent risc in the degree of predictability of attitudes from arguments 

and emotions (1994: 60 %; 1993: 57 %; 1992: 55 %). The differences, however, are to 

small to indicate a trend. The emotion 'enthusiasm' is the main contributor to this rise and 

the area of the food industry/unfamiliar applications (use aspartame) shows the greatest 

increase (from 47 % to 61 %). The postulated increase of uncertainty about the use of 

biotechnology in the food industry, from the data in 1993, is not supported by the results 

of the present survey. 

The discrepancy between the statistical and the subjective ranking of arguments and emo

tions on the basis of their relative importance for the fonning of attitudes has remained the 

same: emotions dominate the statistical ranking, whereas arguments prevail in the subjec

tive ranking. This is presumably due to a tendency on the part of respondents to appear 

rational. The importance of emotions corresponds with the theoretical model: a low level 

of knowiedge, as is the case here, usually prevents the fonning of attitudes on the basis 

of arguments. The conclusion may be drawn that a general question on the importance of 

arguments and emotions might not produce valid answers, because attitudes are probably 

more influenced by emotional considerations than is indicated in the response. 

Background Knowledge and Awareness 

Background knowledge and awareness are at the same (low) level as in previous years. 

The higher educated have slightly more knowledge of biology, gene tics and biotechnol

ogy. Applications in the areas of stock-breeding, agriculture and environmental protection 

are relatively weil known and the awareness of appl i ca ti ons in the areas of agriculture and 

stock-breeding has increased. The awareness of the application in the area of environmen

tal protection (use bioplastics), however, shows a continuous decline. Applications in the 

areas of human health-care and the food industry are less familiar and they are also less 

weil known compared to 1993. 

Interest and Involvement 

Respondents remain interested and involved in new developments in biotechnology. This 

is particularly apparent from the estimated individual significance of the subject and from 

the frequency of listening to and viewing radio and television program mes on biotechnol

ogy. More background knowledge generally goes with more interest and involvement. 
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lnfonnation Sourees and Information Needs 

In the prescnt survey, thc question on the selection of sourccs which provide most infor

mation on biotechnological devclopmcnts, that was dropped in 1993, was re-i ntroduced. 

The rankings of the information sources with respect to their subjective reliability and ac

tual use are identical with the rankings in ] 992 (and the reliability ranking differs only 

slightly from the ranking in 1993). Therefore, the same two condusions are drawn as in 

1992: joumalism is thc most important source but it is also regardcd as relatively less re

liable, and scientists are regarded as areliabie source but thc volume of their information 

is low. Infonnation from consumer organisations, environmcntal groups and the govem

ment is both heeded and perceived as reliable. The ratings of the industry remain low. 

Radio, television and newspapers provide the most information and the usc of these chan

nels has increased. Thc influence of regular programmes on radio and television and of 

discussions with lay people has lessened since 1993 but is still higher compared to 1992. 

The conc\usion in the previous report that this might indicate the start of a broadening of 

the public debate, is therefore not affirmed nor rejected. Respondcnts want more informa

tion on the effects on human health and on the environment, and on the controlability of 

these effects. The need for information conccming legislation and the quality of products 

seems to increase whereas the need for information conceming effects on the environment 

and the third world has lessened. Information is also wanted on the limits of scientific ca

pabilities and on the possible economic effects. Only 8 % of the respondents re gard them

selves as being weil enough informed in all of these areas. Thus, the need for information 

remains high. 

Personal characteristics 

The correlations between arguments, emotions and attitudes on the one hand and (socio-) 

psychological and structural personal characteristics on the other, show that the degree of 

differentiation of opinions in the areas of agriculture, stock-breeding, veterinary medicine 

and human health-care is smal\. A higher degree of differentiation is visible in the food in

dustry and in environmental protection. In the areas of agriculturc (diversification), stock

breeding (cl. calf), human health-care and the food industry (unfamiliar applications), the 

views are more elaborate compared to 1992 and less e\aborate compared to 1993. In the 

area of agriculture (product improvement) the differentiation is even less than in 1992. 

Thc major factors, responsible for the decrease in the number of relevant connections, are 

interest and the information sources and channels. The part of other cognitive variables 

has remained more or less the same. This seems to indicate that a decreasc in the flow of 
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information might be rcsponsible ror thc decline. In order to substantiate this hypothesis 

additional research is needed on thc coverage of biotechnological subjects in the media. 

More background knowIedge, more awarcness and interest, and a higher level of educa

tion generally go with a more positive argumentation and attitude. In the area of stock

brceding (gm. bst), however, more awareness is associatcd with more support of the nor

mative argument and more ref1ection on the subject is related to a less favourable attitude. 

In spite of the lower degree of differentiation, there are still indications of a development 

towards a division in public attitudes and arguments on the basis of the amount of knowl

edge and interest. Of the structural variables, gender, age and political inclination are rele

vant in several areas of application. Women, older respondents and Green Left voters 

tend to give more negative answers than men, younger respondents and Liberal voters. 

Behavioural IntentÏons 

Agreement with the positive intention (to buy the product or to approve of the appliance) 

remains highest in the areas of agriculture, human health-care and environmental protec

tion. In the same areas the agreement with the negative intention (protest) is lowest. Posi

tive intentions are least frequent regarding applications in stock-breeding and aspartame. 

The number of negative intentions is highest in the areas of stock-breeding. The relations 

between attitudes and positive intentions are mostly strong and consistent. The relations 

between attitudes and negative intentions are weaker. An explanation for these results is 

that the public is less inclined to engage in overt protest. Disapproval of products is there

fore more likely to result inpassive forms of protest, such as a refusal to buy the product 

or the purchase of an alternative. In addition, existing habits (e.g. the use of sugar instead 

of aspartame) can be the cause of a low consistency between attitudes and intentions. The 

theoretical contribution of perceived con trol in the explanation of intentions was not sub

stantiated. This is probably due to the fact that the level of information processing is too 

low since direct confrontations with the actual products are still scarce. 

Target groups 

Discriminant again did not produce any significant results. Additional analyses were car

ried out on separate population groups with a potential theoretica! or pragmatic relevance 

for govemment information campaigns: consistent supporters versus consistent adver

saries; respondents with (theoretically) well-founded attitudes versus respondents with 

less well-founded attitudes; and groups with large amounts of neutral attitude scores. 



59 

The only significant difTerencç between consistent supporters and consistent adversaries 

is that men are a majority in thc fïrst group wherca<; thc second group consists primarily 

of women. The absence of other significant results is probably caused by the heteroge

neous composition of thc group of advcrsaties. An acceptablc size of this group could 

only be attained by including all respondents with (highly) negative attitudes to five or 

more applications. In that way, potential ditTerenccs might have been levelled out. 

Theoretically, well-foundcd and less well-founded attitude groups (tcrmed ELM+ and 

ELM- groups after the employed claboration likclihood model) can be defined on thc ba

sis of the amount of knowiedge, the degree of interest and awareness of the application. 

Attitudes in the ELM+ groups are more positive than attitudes in the ELM- groups in the 

areas of human health-care, the food industry and environmental protection. These differ

enees might be rcsponsible for the bimodal distributions of attitudes in the areas of the 

food industry. Marked but not statistically significant is the fact that the ELM+ groups ex

press more negative attitudes to applications in stock-breeding. For both groups, emo

tions are more important than arguments in the forming of attitudes, with enthusiasm be

ing the major factor in the ELM+ groups and anxiety in the ELM- groups. The relatively 

low importance of arguments in the ELM+ groups is contrary to expectation since more 

elaboration should have resulted in more cognitively based attitudes. Apparently, the pro

cess of elaboration is still in its first stage. Members of the ELM+ groups use more infor

mation channels. They also find journalism more reliable compared to respondents in the 

ELM- groups. In addition, members of ELM+ groups are likely to be male and to have 

higher levels of education and profession. For membe-rs of the ELM- groups the opposite 

is true. Age does not play a part. If the ELM+ groups can be regarded as indicative of a 

future, well-informed public, the major change in attitude scores might occur in the areas 

of the food industry (from a neutral to a fairly positive score). To reach this situation, 

special attention has to be given to ELM- groups, which is a difficult task in view of the 

fact that they use less information channels and tend to distrust information from journal

ists. Consuiner organisations, scienti.sts and environmental groups might prove to be 

essential sources in information campaigns. 

The largest groups with neutral attitudes in important fields of application are in the food 

industry (gm. chymosine and use aspartame). The average scores on the arguments and 

emotions in the neutral group occupy intermediate positions between those in the (highly) 

positive and (highly) negative groups. The amount of background knowiedge, the aware

ne ss and the degree of interest are significantly lmver in the neutral group compared to the 

positive group. Respondents in the neutral and the negative groups do not diffcr with re

spect to these variables. The groups only differ sporadically with respect to information 

sources and channels. The neutral and negative groups have more female and older res-
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pondents. On thc whoie, it seems that neutral groups have more in common with the neg

ative groups, which might be an indication for future trends. lt is likely that the public 

will be confronted with the applications in the food industry within the foreseeable future. 

It is also likely that women, who predominate the neutral group, \ViII constitute the major

ity of potential buyers. Therefore, the group with neutral attitudes needs some priority in 

information campaigns. It is strongly recommended th at the introduction of these new 

products and the consequences of the information provided are closely monitored (i.e. 

using thc present instrument). 

Public Information 

The conditions for public information campaigns remain favourable because the public is 

interested in the subject and has a clear necd for more information. The information has to 

be brought into line \Vith the existing obstaclcs to a well-grounded formation of attitudes, 

such as the unfamiliarity, the lack of background knowledge and the, related, emotional 

basis of the attitudes. Four conclusions may bedrawn regarding possible strategies in 

information campaigns. First, the background knowledge concerning basic principles in 

biologyand biotechnology has to be broadened. Although, theoretically, knowledge has 

no direct inOuence on the forming of attitudes, it is a necessary condition for the develop

ment of a good argumentation structure and thus, indirectly, for the realization of more 

stabie attitudes with a cogniti ve basis (if it relates to the important attrubutes) . Second, the 

existing needs forinformation should be fulfilled, in particular the needs for information 

on possible effects on human health and the environment, the controlability of the effects, 

and the legislation. Third, information must be given about the various areas of applica

tion. This is preferabie to information about specific applications or information about 

biotechnology in general. The forming of attitudes appears to be dependent on the area 

rather than separate applications, and an approach in which the areas are central probably 

is the most efficient. And fourth, to achieve the necessary correspondence between the 

information provided and the existing levels of knowledge and awareness, new informa

tion can initially concern areas that are relatively well-known, such as stock-breeding or 

environmental protection. Then, less known areas with a relatively large personal signif

icance cao be attended, such as human health-care and the food industry. 

The analyses suggest a number of public characteristics that can be taken into account in 

information campaigns. From the structural variables, age, gender and level of education 

are of some importance: womcn, .clderly people and respondents with a lower level of ed

ucation tend to have less well-founded attitudes and they give more neutral and negative 

responses in some areas of application. In addition, there appears to be a devclopment to

wards a division in public attitudes relatcd to the degree of interest and information. Spe-
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cial attention should be given to the less inforrned and intcrested to prevent that a decrea<;e 

in interest, a lack of knowledgc and the forming of attitudes based on emotions become 

mutually augmenting tcndencies. Since the reaching of people with a low involvement, 

such as the ELM- and neutral groups, generally poses problems, it is vita! to further iden

tify the target groups and to develop a suitable strategy with a low threshold. 

Reliable inforrnation sources with a large range are consume( organisations and environ

mentai groups. Scientific sources and the government are also seen as reliablc. The em

ployment of journalism or the industry as primary sourees in inforrnation carnpaigns is 

not recommended as they have a relatively low reliability rating, in particular among res

pondents of groups that are difficult to reach (such as ELM- and neutral groups). A pluri

form composition of the source can promote credibility (see Midden et al., 1988). In ad

dition, the perceived motivation of the source is important. The agent should he in service 

of the public and should not act out of self-interest (e.g. economie motives). Widely used 

information channels are radio, television and newspapers. In the selection of channels 

and in the construction of the inforrnation message too, special attention has to he paid to 

less involved groups in the public (using inforrnation with a low threshold that concords 

with the personal interests of the public). 



REFERENCES 

A jzen, I. (1991). The theory of planncd behavior. Organizational Perfonnance and 

Human De.'l'icion Processes, 50, 179-211. 

Breckler, S. and Wiggins, E. (1989). Affect versus evaluation in the structure of 

attitudes. Journalof Experimental Sodal Psychology, 25, 253-271. 

63 

Breckler, S. and Wiggins, E. (199]). Cognitivc responses in persuasion: affectieve and 

evaluative detenninants. Journal of Experimental Social Psychology, 27, 180-200. 

CBS. (1993). Statistisch jaarboek 1992. 's-Gravenhage: Sdu/uitgeverij. 

Fishbein, M. and Ajzen, 1. (1975). Belief. attitude, intention and behavior: an 

inlroduction 10 theory and research. Reading, Mass.: Addison-Wesley. 

Heijs, W., Midden, C. and Drabbe, R. (1993). Biotechnology: attitudes and influencing 

factors. Eindhoven: Eindhoven University of Technology. 

Meertens, R. and von Grumbkow, J. (1988) . Sociale psychologie. Groningen: Wolters

Noordhoff. 

Petty, R. and Cacioppo, 1. (1986) . Communication and persuasion: central and 

penpheral routes 10 attitude change. New York: Springer-Verlag. 

Tesser, A. and Shaffer, D. (1990). Attitudes and attitude-change. Annu. Rev. Psych ol. , 

41, 479-523. 



64 



65 

ApPENDIX 1. OUTLINE OF THE THEORETICAL MODEL 

Figure 4 gives a schematic outline of the socio-psychological model on which the biotech

nology monitor is based. Thc central concept in this model is 'attitude'. Attitudes are pre

sumed, more or less stabie structures in memory which establish a link between an indi

vidual's thoughts and feelings about a specific object on the one hand and his behaviour 

towards that object on the other. They can be described as required predispositions to 

react in a consistently favourable or un!"avourable way to a given object (Fishbcin and 

Ajzen, 1975). Attitudes differ from opinions or feelings in that they are more stabie, and 

in that they motivate and direct behaviour tmvards the object in question. 

Attitudes can relate to concrete objects, pi aces, people, behaviour or ideas ('attitude ob

jects'). Individuals use attitudes to evaluate objects, accumulate and process relevant 

information, express their own personality, determine their behaviour towards the object 

in question, and adapt themselves to their (social) environment (Meertens and von 

Grumbkow, 1988). 

I Knowledge I 
Interest and 
involvement Cognitive 

arguments 

Information probabili ty of 

sourees 
channels 
confidence 

attri bute (object) 
or effect (behaviour) I A . d I 8ehavioural ... ttltu e ... intentions 
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positive/negative 
t 
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feelings with regard 
to objectlbehaviour 

profession 
education 
etc. 

Figure 4. Schematic outIine of the theoretical model 

According to tbe most common views on the subject to date, attitudes are based on cog

nitive arguments and emotions (Breckler and Wiggins, 1989; Tesser and Shaffer, 1990). 

Cognitive arguments are a')sessments of the probabiIity that objects wiII have specific 

properties or that behaviour wiH have specific consequences (e.g. 'orange peel contains 

pesticide residue' or 'eating mcat promotes health') . Emotions are positive or negative 
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feelings evoked by the object in question (such as content or concern) . The relative con

tribution of cognitive arguments and emotions to the fOlmation of attitudes is not neces

sarily evcnly balanced. Some attitudes may have a more cognitivc foundation, while 

others are more influenced by cmotions. It is important to distinguish bet\veen the two, 

particularly in the interests of a public information policy (see below). 

Attitudes in turn evoke behavioural intentions, which can he interpreted as indications of 

future behaviour (e.g. consumption or protest). In addition to attitude, behavioural in

tentions are also influenced by the opinions of reference groups, the desire to conform to 

these opinions and he individual 's estimation of his own ability to carry out the be

haviour. Behavioural intentions are not perfect indicators of actual behaviour. For ex

ample, behaviour can be hindered by external factors, be tied to certain conditions or else 

be prevented by a lack of ability on the part of the individual to carry them out. Moreover, 

aetual behaviour is usually influenced by a combination of different attitudes and be

havioural intentions. 

Cognitive arguments and emotions are not merely influenccd by the object itself. They are 

also determined by an individual's (socio-) psychological and structural characteristics. 

Therefore, these characteristics can have an indirect influence on the attitude. Important 

variables include background knowiedge, interest in and involvement with the object. In

dividuals strive to form correct attitudes, i.e. attitudes which correspond with externally 

acquired information and with the individual's own attitudes and knowledge on the sub

ject. A larger degree of background knowledge or involvement usually leads to a more 

critica! consideration of arguments, resulting in a relatively stabie, and cognitively-based, 

attitude. In attempts to change these attitudes, e.g. in the form of an information campaign, 

the content of the message is of primary importanee. A larger degree of involvement is 

also often accompanied by some resistence to accepting contradictory information. Lack of 

knowledge or interest generally means that an attitude is based less on a consideration of 

the content of the message and more on the context in which the information is received. 

Hence during education or information campaigns, more attention is given to the form of 

the presentation or to the characteristics of the information source or channel (e.g. credi

bility, attractiveness and authority). This usually results in less stabie and more emotion

ally-coloured attitudes (elaboration likelihood model; Petty and Cacioppo, 1986). Thus, 

faced with an object of which the individual has insufficient knowiedge, his attitude will 

tend to be influenced mainly byemotions (Breckler and Wiggins, 1991). 

Structural characteristics, such as education, age and gender, can also influence the up

take of information in existing cognitive and emotional mental structures. These variables 

assist the selection and colouring of new data. For example, a higher level of education 
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can lead to a more eognitively-based attitude, eithcr directly or through a greater degrce of 

background knowIedge, whereas a lower level of education can make individuals less 

able to process information about complex issues, as a result of which this information 

wil! he filtered out. The older the person is, the lower his chanees of ehanging his es

tablished attitudes. Studies have also shown that the eognitive or emotiemal basis of 

attitudes to some objeets can differ according to gender. In other words, there appear to 

be 'maseuline' and 'feminine' objects whieh evoke different dcgrees of involvement 

(Meertens en von Grumbkow, 1988). 
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APPENDIX 2. QUESTIONNAIRE AND FREQUENCIES 

The data were collected using portable computers. Therefore, the questionnaire is in the 

form of a series of 'screens' containing information, questions and possible responses. 

The interviewers read out loud what was on the screen and respondents were requested to 

read it too. Choices could be made by pressing the appropriate kcys. Respondents were 

provided with written information about the biotechnologicaJ techniques in the questions, 

and the possible responses to a number of questions that required the sorting of altema

tive answers. Italies are used to indicate instructions for implementation; these texts did 

not appear in the questionnaire. 

Screen I. 

Dear Sir/Madam, 
We likc to invite you to particpate in a study on public attitudes to the applicalioll of biological tech
Iliques. Thc questionnaire is made up out of three parts. Questions in the first part are intcnded to inves
ligate the state of knowledge on the subject in the Netherlands. You will he asked to indicatc the validity 
of a number of statements. In the second part you will be asked to express your attitudes on various ap
plications. And tbe third part containssome additional questions. 

Screen 2. 

The following screens contain 15 statements. We like to ask you to indicate the validity of each state
ment. If you are not quite sure, please choose the answer that seems most valid to you. If you cannot 
make a choiee, you wil! have to guess the answer. Please answer all questions. At the end of the question
naire you wiU be infonned on tbc correctness of yom answers. 

Screens 3 to 18. 

(Each screen contains one statement. Each statement is followed by the question: 'Is this statement true or 
false?' The items cover three areas of krwwledge: 
a. biology/genetics: 1, 2, 5,7,9, JO, 15 (7 statements); 
b. biotechnological applications: 3, 4, 6, 8, 11, 13, 14 (7 statements); 
c. regulations: 12 (1 statement).) 

~ .% 
1. Most bacteria are hannful to man. 

1. true 
2. false 

2. Children resembie tbeir parents because tbey have the sanle type of red 
blood eells. 
1. true 
2. false 

3. Some bacteria live off petroleum. 
1. true 
2. false 

4. It is possible to idcntify Down's Syndrome in a foetus as early as the first 
month of prcgnal1cy. 
1. true 
2. false 

5. The hereditary characteristics of living organisms are detennined by DNA. 
1. true 
2. false 

6. The so-called cIoning of living organisms produces identical progel1y. 
1. true 
2. false 

incorrect 
correct 

incorrect 
correct 

correct 
incorrect 

correct 
incorrect 

correct 
incorrect 

correct 
incorrect 

144 26 
419 74 

62 11 
501 89 

437 78 
126 22 

330 59 
233 41 

521 93 
42 7 

439 78 
124 22 
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7 . Vimscs ea.u bc infcctcd by a bactcria. 
1. true incorrect 251 
2. false correct 312 

8 . Genctie modilïcation is thc alteration of thc hereditary characteristics 
of ti ving organisms for a partiCltlar purposc. 
1.lruc correct 468 
2. falsc incorrect 95 

9 . Enzymcs can be used to speed up chcmiea.l reactions. 
1. lme correct 479 
2. false incorrect 84 

10. Yeast used in brewing beer consisls of li ving organisms. 
1. tme correct 416 
2. false incorrect 147 

11. It is possible to cross a horse with a donkey using normal reproducti ve mehods. 
l.true correct 401 
2. false incorrect 162 

12. It is obligatory to seek govemment permission before cu.ltivation of a plant 
whose hereditary characteristics have been changed through genetic modification. 
1. true correct 360 
2. false incorrect 203 

13 It is possible to alter the hereditary characleristics of plants to enable them 
10 produce their own pesticides. 
1. true correct 380 
2. false incorrect 183 

14. 11 is possible to alter the hereditary characteristics of an animal to enable hat 
animal 10 produce human growth hormones. 
1. true correct 350 
2. false incorrect 213 

15. All the genes of all living organisms on earlh are made up of combinations 
of on.1y fom to five differenI building blocks. 
l.true correct 295 
2. false incorrect 268 

(The correct answers have been recoded into four lawwledge-scores: one for each area of lawwledge and 
one total score.) 

Score biology/genetics (7 statements) 
0 0 
1 6 
2 17 
3 48 
4 82 
5 134 
6 171 
7 105 

Score biotechnologica1 applications (7 statements) 
0 2 
1 10 
2 24 
3 53 
4 101 
5 138 
6 151 
7 84 

Score regulations (1 statement) 
0 203 
1 360 

Total score (15 statements) 
1 0 
2 0 
3 4 

45 
55 

83 
17 

85 
15 

74 
26 

71 
29 

64 
36 

68 
32 

62 
38 

52 
48 

0 
1 
3 
9 

15 
24 
30 
19 

0 
2 
4 
9 

18 
25 
27 
15 

36 
64 

0 
0 
1 
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4 5 1 
5 6 1 
6 19 3 
7 25 4 
8 41 7 
9 53 9 
IO 67 12 
11 82 15 
12 99 18 
13 96 17 
14 46 
15 20 

Screen 19. 

On the next screens 10 applications of biological techniques are presented. Some of these techniques are 
self-evident. Others are more special, such as 'cloning', 'the fusion of eeUs', and 'genetic modifieation'. I 
will now explain these techniques to you. If you want the explanatiol1s again whilst answering the 
questions, please ask or use tbe written infoffilation. Onevery applieation a series of questions wiU be 
asked. I will now give you tbe explanations. 

Screen 20. 

What is 'cloning'? 
The reproduction of plallts, animals and humans llsually requires the presenee of two parents. The progeny 
has hereditary eharaeteristies of both parents. However, it is also possible to ereate offspring from a single 
paren!. In this case, the progeny has exactly the same hereditary eharaeteristics .md appcaranee as tbis 
paren!. For example, plants eau be reproduced by tbe use of slips or by cultivating separate eeUs. In tbe 
ease of animaIs, the nucleus of a eel! containing the hereditary characteristics of the parent can be trans
ferred to an unfertilized ovwn, or tbe embryo eau be split at an early stage of development. lbis is called 
'cloniug'. 1nose eells or parts develop into identical specimen. 

Screen 21. 

What is 'fusion of eells'? 
Living orgrunsms (plants, hwnans, animaIs) are madc up of eells. These eells have a nucleus, containing 
the hereditary characterislÏcs. Under special circumstanees it is possible to fuse two eells from different 
organisms (for example, eeUs from different sorts of eabbage or a eell from a mouse with a eell of a cow). 
Thc hereditary characteristies are not ehanged by this procedure: instead, they arenrixed. This is called 
'fusion of eells'. The result is a eel! whieh contains a combination of the heredi tary eharaeteristics of tbe 
original eells. 

Screen 22. 

What is genetic 'modification'? 
Living organisms (bacteria, plants, humans, animaIs) are made up of eells. These eells have a nucleus, 
containing the hereditary eharacteristies (in a chemical struetllre called DNA). It is possible to transfer a 
hereditary characteristic (a pieee of DNA) from one organism to anotber.lt is also possible to elinrinate a 
hereditary characteristie. The result is an organism of which the hereditary charaeteristics have been 
changed. This is called genetic modifiealÏon. The orgru.nsms can he of the same kind (for example tbe 
transferenee of a hereditay characteristic from one plant to allOther plant) . They cau also be of different 
kinds (for example the transferennee of a hereditary characteristie from a hlllnan to all animaI). 

Screens 23 to 132. 

(TJze 10 applications are presented on seperate screens and in random order. They are preceeded by the text: 
'The ne.\1 questions relate to the following application '. During these questions the application remains at 
the top of the screen. The respondent is provided with written copies of the application and the possible 
responses, and he or she is a/so invited to look at the screen). 

8 
4 
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1. Fusing Ihc eells of cahbagcs wilh Ihc eells of other Iypes of cabbage variety to cultivatc new 
varieties of cabbage which cau grow in different conditions. 
Awareness: 
1. yes 241 43 
2. no 322 57 
Attitude: 
1. highly positive 
2. positive 
3. fairly positive 
4. neutra! 
5. fairly negative 
6. negative 
7. highly negalive 
Arg. 1. 'DUs application has a positive effect on the Dutch cconomy. 
1. lagree 
2. lagree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 2. This application has a damaging effect on the environment. 
1. lagree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 3 . Tbis application wiII improve human hea1th. 
1. lagree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 4. This application exceeds ethica1ly acceptable limits. 
1. I agree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 5. This application could damage human hea1th. 
1. I agree 
2. lagree partly 
3. I neitheI agree nor disagree 
4. I disagree partly 
5. I disagree 
Em. 1. I am enthusiastic about tbis application. 
1. I agree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Em. 2. I am anxious about this application. 
1. I agree 
2. lagree partl y 
3. I neitber agree nor disagree 
4. I disagree partly 
5. I disagree 
Int. 1. WiII you buy these new varieties of cabbage when tbey are available ? 
1. defi ni tel y 
2. probably 
3. probably not 
4 . definitely not 

98 
203 
110 
100 
22 
21 
9 

240 
182 
82 
27 
32 

27 
59 

127 
115 
235 

56 
50 

248 
81 

128 

47 
48 
90 
96 

282 

30 
43 

148 
107 
235 

107 
166 
151 
53 
86 

29 
37 
71 
97 

329 

142 
282 

94 
45 

17 
36 
20 
18 
4 
4 
2 

43 
32 
15 
5 
6 

5 
10 
23 
20 
42 

10 
9 

44 
14 
23 

8 
9 

16 
17 
50 

5 
8 

26 
19 
42 

19 
29 
27 

9 
15 

5 
7 

13 
17 
58 

25 
50 
17 
8 
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Int. 2. If ncw varieties of cabbage are dcvelopcd using this mcthod, will you protest yourself? 
1. definitely 3 1 
2. probably 11 2 
3. probably not 143 25 
4. definitely not 406 72 

2. The genetic modification of tomato plants to elinunate a hereditary characteristic so as to 
cultivate fÏrmer tomatoes witb a longer shelf-Iife. 
Awareness: 
1. yes 
2. no 
Attitude: 
1. highly positive 
2. positive 
3. fairly positive 
4. neutra! 
5. fairly negative 
6. negative 
7. highly negativc 
Arg. 1. This application has a positive effect on the Dutch economy. 
1. I agree 
2. lagree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 2. This application has a damaging effect on tbe environment. 
1. lagree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 3. This application will improve human healtb. 
1. I agree 
2. lagree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 4. This application excccds ethically acccptabie limits. 
1. I agree 
2. lagree partly 
3. I neither agree nor disagree 
4 . I disagree partly 
5. I disagree 
Arg. 5. This application could damage human health. 
1. lagree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Em. 1. I am enthusiastic about this application. 
1. lagree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Em. 2. I am anxious about tlus application. 
1. lagree 
2. I agrce partly 
3. I neitber agree nor disagree 
4. I disagree partly 
5. I disagree 

238 42 
325 58 

69 12 
183 33 
113 20 
91 16 
47 8 
38 7 
22 4 

295 52 
146 26 
49 9 
42 7 
31 6 

43 8 
64 11 

136 24 
100 18 
220 39 

37 7 
53 9 

191 34 
95 17 

187 33 

51 9 
78 14 
94 17 

107 19 
233 41 

36 6 
68 12 

154 27 
99 18 

206 37 

106 19 
146 26 
125 22 
67 12 

119 21 

38 7 
51 9 
74 13 

100 18 
300 53 
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Int. I. \ViII you buy these tomatocs whcn thcy are availablc? 
l. definite\y 150 27 
2. probably 234 42 
3. probably not 108 19 
4. definite\y not 71 13 
Int. 2. If this ncw tomato is deve\oped using this method, will you protest yourse\f? 
l. dcfinitc1y 3 I 
2. probably 18 3 
3. probably not 153 27 
4 . definite\y not 389 69 

3. Cloning cattle embryos to breed more calfs with the same high quality characteristics. 
Awareness: 
I. yes 376 67 
2. no 187 33 
Attitude: 
l. highly positive 15 3 
2. positive 62 II 
3. fairly positive 83 15 
4. neutral 102 18 
5. fairly negative 103 18 
6. negative 119 21 
7. highly negative 79 14 
Arg. l. This application bas a positive effect on the Dutch economy. 
1. 1 agree 192 34 
2. lagree partly 157 28 
3. I neitber agree nor disagree 108 19 
4. I disagree partly 35 6 
5. I disagree 71 13 
Arg. 2. This application has a damaging effect on tbe environment. 
I. lagree 69 12 
2. I agree partly 73 13 
3. I neitber agree nor disagree 133 24 
4. I disagree partly 107 19 
5. r disagree 181 32 
Arg. 3 . This application will improve human health. 
1. lagree 33 6 
2. lagree partly 55 10 
3. I neither agree nor disagree 165 29 
4. I disagree partly 104 18 
5. I disagree 206 37 
Arg. 4 . This application exceeds ethically acceptable limits. 
I. lagree 216 38 
2. lagree partly 120 21 
3. I neither agree nor disagree 98 17 
4. I disagree partly 46 8 
5. I disagree 83 15 
Arg. 5. This application could damage human healtb. 
1. lagree 83 15 
2. lagree partly 96 17 
3. I neitber agree nor disagree 167 30 
4. I disagree partly 81 14 
5. I disagree 136 24 
Em. I . I am entbusiastic about this application. 
I . I agree 16 3 
2. I agree partl y 57 10 
3. I neitller agree nor disagree 129 23 
4 . I disagree partly 93 17 
5. I disagree 268 48 
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Em. 2. I am anxious about tlus applic.'ltion. 
1. I agree 174 31 
2. lagree partly 111 20 
3 . I neither agree nor disagree 73 13 
4. I disagree partly 79 14 
5. I disagree 126 22 
Int. 1. Will you buy the meat of these calfs or cows when it is available? 
1. definitely 53 9 
2. probabI y 173 31 
3. probabi y not 148 26 
4. definiteIy not 189 34 
Int. 2. If calfs with lugh quaIity characteristics are bred lhis way, will you protest yourself? 
l. definitely 26 5 
2. probably 60 11 
3. probably not 200 36 
4. definitely not 277 49 

4. The genetic modification of bacteria using genetic malerial of cows to enable those bacteria 10 
produce growth hormon es of cattle which can he given to cows to increase illllk production. 
Awareness: 
1. yes 344 61 
2. no 219 39 
Attitude: 
1. highly positive 
2. positive 
3. fairly positive 
4. neutra! 
5. fairly negative 
6. negative 
7. highly negative 
Arg. 1. This application has a positive effect on the Dutch economy. 
1. I agree 
2. lagree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 2. This application has a darnaging effect on the environment. 
1. lagree 
2. lagree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 3. TIus application will improve human heaIth. 
1. I agree 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 4. This application exceeds ethically acceptable liilllts. 
1. I agrec 
2. I agree partly 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 
Arg. 5. This application could darnage human heaIth. 
1. lagree 
2. I agree part! y 
3. I neither agree nor disagree 
4. I disagree partly 
5. I disagree 

11 
46 
58 

119 
116 
120 
93 

183 
126 
90 
64 

100 

102 
86 

148 
83 

144 

13 
36 

155 
131 
228 

196 
123 
92 
65 
87 

127 
118 
146 
64 

108 

2 
8 

10 
21 
21 
21 
17 

33 
22 
16 
11 
18 

18 
15 
26 
15 
26 

2 
6 

28 
23 
40 

35 
22 
16 
12 
15 

23 
21 
26 
11 
19 
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Em. 1. I am cnthusiastic about this application. 
1. lagree 15 3 
2. lagree partly 53 9 
3. I ncither agree nor disagree 117 21 
4. I disagrec partly 87 15 
5. I disagrec 291 52 
Em. 2. I arn anxious aboul Ihis application. 
1. lagree 139 25 
2. lagree partly 114 20 
3. I neitber agree nor disagree 101 18 
4. I disagree partly 75 13 
5. I disagree 134 24 
Int. 1. Will you buy tlus nrilk when it is available? 
1. definitely 41 7 
2. probably 160 28 
3. probably 110t 181 32 
4. de[initely not 181 32 
Int. 2. If more milk is produced using this method, will you protest yourself? 
1. defini tel y 24 4 
2. probably 71 13 
3. probably not 201 36 
4. definitely not 267 47 

5. The genetic modification of cows using genetic materia! of humans to enable cows to combat 
udder inflamation (mastitis). 
Awareness: 
1. yes 135 24 
2. no 428 76 
Attitude: 
1. highly positive 41 7 
2. positive 112 20 
3. fairly positive 101 18 
4. neutra! 117 21 
5. fairly negative 75 13 
6.negative 69 12 
7. highly negative 48 9 
Arg. 1. This application has a positive effect on the Dutch economy. 
1. lagree 163 29 
2. lagree partly 141 25 
3. I neitber agree nor disagree 125 22 
4. I disagree partly 61 11 
5. I disagree 73 13 
Arg. 2. This application has a damaging effect on tbe environment. 
1. lagree 46 8 
2. I agree partl y 50 9 
3. I neither agree nor disagree 146 26 
4. I disagrec partly 112 20 
5. I disagree 209 37 
Arg. 3. This application will improve hwnan hea1th. 
1. I agrec 101 18 
2. I agrec partly 129 23 
3.1 neither agree nor disagree 151 27 
4. I disagree partly 68 12 
5. I disagree 114 20 
Arg. 4. This application exceeds ethica1ly acceptable limits. 
1. lagree 136 24 
2. I agree partly 132 23 
3. I neither agree nor disagree 84 15 
4. I disagree partly 76 13 
5. I disagree 135 24 
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Arg. 5. Tbis application could dmnage human health. 
1. lagree 64 11 
2. I agree partly 86 15 
3. I neither agree nor disagree 180 32 
4. I disagree partly 81 14 
5. I disagree 152 27 
Em. 1. I am enthusiastic about this application. 
1. lagree 44 8 
2. lagree partly 122 22 
3. I neither agree nor disagree 127 23 
4. I disagree partly 84 15 
5. I disagree 186 33 
Em. 2. I am anxious about this application. 
1. lagree 105 19 
2. lagree partly 113 20 
3. I neither agree nor disagree 94 17 
4. I disagree partly 84 15 
5. I disagree 167 30 
Int. 1. Will you buy the mcat of these cows when it is availablc? 
1. definitely 73 13 
2. probably 196 35 
3 . probably not 165 29 
4. definitely not 129 23 
Int. 2. lf udder inflamation is prevented using this method, will you protest yourself? 
1. definitely 16 3 
2. probably 35 6 
3. probably not 187 33 
4 . definitely not 325 58 

6. Fusing cells of mice (tumour cells) with other cells of mice (which produce a particular 
substance) to produce that substance for use in testing body tissues for the trallsplantation 
of organs. 
Awareness: 
1. yes 114 20 
2. no 449 80 
Attitude: 
1. highly positive 70 12 
2. positi ve 176 31 
3. fairly positive 105 19 
4. neutral 120 21 
5. fairly negative 41 7 
6. negative 30 5 
7. highly negative 21 4 
Arg. 1. This application has a positive efftx:t on the Dutch tx:onomy. 
1. lagree 121 21 
2. I agree partly 111 20 
3 . I neither agree nor disagree 189 34 
4 . I disagree partly 50 9 
5 . I disagree 92 16 
Arg. 2. This application has a damaging efftx:t on the environment. 
1. lagree 27 5 
2. I agree partly 36 6 
3. I nei ther agree nor disagree 145 26 
4 . I disagree partly 121 21 
5. I disagree 234 42 
Arg. 3. This application will improve human health. 
1. I agree 254 45 
2. I agree partly 165 29 
3. I neither agree nor disagree 100 18 
4. I disagree partly 22 4 
5. I disagree 22 4 
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Arg. 4. This application cxcecds cthically acccptabie limits. 
1. lagree 84 15 
2. lagree partly 125 22 
3. I ncither agree nor disagree 90 16 
4. I disagree partly 95 17 
5. I disagree 169 30 
Arg. 5. This application could da.l11age hU.l11an health. 
1. lagree 36 6 
2. lagree partly 70 12 
3. I neither agree nor disagree 150 27 
4. I disagree partly 108 19 
5. I disagree 199 35 
Em. 1. I am enthusiastic about this application. 
1. I agree 126 22 
2. I agree partly 157 28 
3. I neither agree nor disagree 126 22 
4. I disagree partly 62 11 
5. I disagree 92 16 
Em. 2. I am anxious about this application. 
1. lagree 69 12 
2. lagree partly 108 19 
3. I neither agree nor disagree 93 17 
4. I disagree partly 88 16 
5. I disagree 205 36 
Int. 1. Would you allow doctors to apply this test in a .l11edical examination if you were 

in need of a transplantation? 
1. definitely 221 39 
2. probably 207 37 
3. probabi y not 70 12 
4. definitely not 65 12 
Int. 2. If this test is produced using this .l11ethod, win you protest yourself? 
1. defini tel y 7 1 
2. probably 26 5 
3. probabi y not 178 32 
4. definitely not 352 63 

7. Tbe genetic modification of rats using genetic material of hnmans to enable the rats to 
produce a substance for dissolving blood clots in humans. 
Awareness: 
1. yes 121 21 
2. no 442 79 
Attitude: 
1. highly positive 86 15 
2. positive 158 28 
3. faidy positive 124 22 
4. neutral 85 15 
5. fairly negative 46 8 
6.negative 37 7 
7. higWy negative 27 5 
Arg. 1. This application has a positive effect on the Dutch economy. 
1. I agree 130 23 
2. I agree partly 126 22 
3. I neither agree nor disagree 164 29 
4. I disagree partly 44 8 
5. I disagree 99 18 
Arg. 2. This application has a damaging effect on the environment. 
1. I agree 34 6 
2. lagree partly 54 10 
3. I neitller agree nor disagree 157 28 
4. I disagree partly 97 17 
5. I disagree 221 39 
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Arg. 3. This app!ication will improvc human hea!th. 
1. lagree 271 48 
2. I agree part! y 166 29 
3. I neither agree nor disagrce 74 13 
4. I disagree partly 17 3 
5. I disagree 35 6 
Arg. 4. lbis app!ication exceeds ethical!y acceplable limils. 
1. I agree 99 18 
2. lagree partly 118 21 
3.1 neither agree nor disagree 106 19 
4. I disagree partly 79 14 
5. I disagree 161 29 
Arg. 5. This application could darnage hmnan health. 
1. lagree 34 6 
2. I agree partly 69 12 
3. I neither agree nor disagree 131 23 
4. I disagree partly 113 20 
5. I disagree 216 38 
Em. 1. I am enthusiastic about lhis application. 
1. I agree 130 23 
2. I agree partl y 162 29 
3. I neither agree nor disagree 118 21 
4. I disagree partly 62 11 
5. I disagree 91 16 
Em. 2. I am anxious about lhis application. 
1. I agree 71 13 
2. I agree partl y 110 20 
3. I neither agree nor disagree 81 14 
4. I disagree partly 89 16 
5. I disagree 212 38 
Int. 1. W ould you a!low doctors to apply this medicine if you had problems due to 

blood c1ots? 
1. defini tel y 232 41 
2 . probably 213 38 
3. probably not 76 13 
4. definitely not 42 7 
Int. 2. If this medicine is produced using this method, wiU you protest yourseif? 
1. defini tel y 11 2 
2. probably 26 5 
3. probably not 163 29 
4. definiteiy not 363 64 

8. Thc use of bacteria to produce a substance to make aspartame (a sweetener to replace sugar). 
Awareness: 
1. yes 132 23 
2. no 431 77 
Attitude: 
1. highly positive 56 10 
2. posilive 152 27 
3 . fairly positive 95 17 
4 . neutra! 140 25 
5. fairly negative 35 6 
6. negative 58 10 
7. highly negative 27 5 
Arg. 1. This application has a positive effect on the Dutch economy. 
1. I agree 105 19 
2. I agree partly 125 22 
3. I neither agree nor disagree 185 33 
4. I disagree partly 51 9 
5. I disagree 97 17 
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Arg. 2. This application has a damaging effect on the environment. 
1. lagree 36 6 
2. lagree partly 44 8 
3. I neither agree nor disagree 203 36 
4. I disagree partly 96 17 
5. I disagrec 184 33 
Arg. 3. This application will improve human health. 
1. lagree 76 13 
2. lagree partl y 109 19 
3. I neither agree nor disagree 159 28 
4. I disagrec partly 72 13 
5. I disagree 147 26 
Arg. 4. This application exceeds ethically acceptable limits. 
1. I agree 49 9 
2. lagree partly 44 8 
3. I neither agree nor disagrec 103 18 
4. I disagree partly 110 20 
5. I disagrec 257 46 
Arg. 5. This application could darnage human health. 
1. lagree 58 10 
2. I agree partly 66 12 
3. I neither agree nor disagree 180 32 
4. I disagree partly 99 18 
5. I disagree 160 28 
Em. 1. I am enthusiastic about this application. 
1. I agree 65 12 
2. lagree partly 125 22 
3. I neither agree nor disagree 157 28 
4. I disagree partly 65 12 
5. I disagree 151 27 
Em. 2. I anI a!L",ious about this application. 
1. I agree 42 7 
2. lagree partly 42 7 
3. I neither agree nor disagree 93 17 
4. I disagree partly 106 19 
5. I disagree 280 50 
Int. 1. Will you buy these sweeteners when they are available? 
1. definitely 63 11 
2. probably 114 20 
3. probably not 148 26 
4. definitely not 238 42 
Int. 2. If sweeteners are produced using this method, will you protest yourself? 
1. definitely 6 1 
2. probably 18 3 
3. probably not 141 25 
4. definitely not 398 71 

9. The genetic modification of a type of yeast using genetic material of cows to enable the 
yeast to produce rennet (chymosine) for the manifacture of cheese. 
Awareness: 
1. yes 103 18 
2. no 460 82 
Attitude: 
1. highly positive 28 5 
2. positive 111 20 
3. fairly positive 97 17 
4. neutral 185 33 
5. rairly negative 68 12 
6. negative 50 9 
7. highly negative 24 4 
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Arg. 1. This applicalion has a positive effecl on Ihe Duldl economy. 
1. lagree 158 28 
2. lagree partly 157 28 
3. I neilher agree nor disagree 160 28 
4. I disagree partly 39 7 
5. I disagree 49 9 
Arg. 2. Tbis application has a damaging effecl on the environment. 
I . lagree 40 7 
2. lagree partly 57 10 
3. I neither agree nor disagree 199 35 
4. I disagrce partly 99 18 
5. I disagree 168 30 
Arg. 3. Tbis application wiII improve hmnan health. 
I. lagree 19 3 
2.1 agree partly 46 8 
3 . I neither agrce nor disagree 246 44 
4. I disagree partly 80 14 
5. I disagree 172 31 
Arg. 4. This application excecds ethically acceptable limits. 
1. lagree 69 12 
2. lagree partly 91 16 
3 . I neither agree nor disagree 127 23 
4. I disagree partly 98 17 
5. I disagree 178 32 
Arg. 5. Tbis application could danmge human healtll. 
I. I agree 39 7 
2. lagree partl y 80 14 
3 . I neither agree nor disagree 228 40 
4 . I disagree partly 75 13 
5. I disagree 141 25 
Em. 1. I am entllUsiastic about tbis application. 
1. I agree 34 6 
2. I agree partly 97 17 
3. I neitller agree nor disagree 203 36 
4. I disagree partly 75 13 
5. I disagree 154 27 
Em. 2. lamanxious about tbis application. 
1. lagree 58 10 
2. lagree partly 86 15 
3. I neither agree nor disagree 99 18 
4. I disagree partly 98 17 
5. I disagree 222 39 
Int. 1. WiII you buy tbis cheese when it is available? 
1. definitely 67 12 
2. probably 225 40 
3. probably not 160 28 
4. definitely not 111 20 
Int. 2. If rennet for the production of cheese is produccd using this method, will you 

protest yourself? 
1. definitely 8 1 
2. probably 25 4 
3. probably not 173 31 
4. definitely not 357 63 

10. Tbe use of bacteria (butyric bacteria) to produce a raw material for biodegradable plastics. 
Awareness: 
1. yes 192 34 
2. no 371 66 
Attitude: 
1. highly positive 217 39 
2. positive 217 39 
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3. fairly positive 77 14 
4. neutra! 37 7 
5. fairly negative 7 1 
6. negativc 5 1 
7. highly ncgativc 3 1 
Arg. 1. This application has a positive effect on the Duteh cconomy. 
1. lagree 321 57 
2. I agree partly 139 25 
3. I neither agree nor disagree 80 14 
4. I disagree partly 9 2 
5. I disagree 14 2 
Arg. 2. lbis application has a darnaging effect on the environment. 
1. lagree 21 4 
2. lagree partly 24 4 
3. I neither agree nor disagree 93 17 
4. I disagree partly 86 15 
5. I disagree 339 60 
Arg. 3. This application will improve human health. 
1. I agree 179 32 
2. lagree partly 120 21 
3. I neither agree nor disagree 167 30 
4. I disagree partly 35 6 
5. I disagree 62 11 
Arg. 4. This application exceeds ethically acceptable limits. 
1. I agree 24 4 
2. lagree partly 15 3 
3 . I neithcr agree nor disagree 73 13 
4. I disagree partly 84 15 
5. I disagree 367 65 
Arg. 5. lbis application could damage human health. 
1. I agree 16 3 
2. I agree partly 40 7 
3. I neither agree nor disagree 132 23 
4. I disagree partly 95 17 
5. I disagree 280 50 
Em. 1. I am enthusiastic about this application. 
1. lagree 277 49 
2. lagree partly 161 29 
3. I neitheragree nor disagree 82 15 
4. I disagree partly 20 4 
5. I disagree 23 4 
Em. 2. I am anxious about lhis application. 
1. I agree 17 3 
2. lagree partly 22 4 
3 . I neither agree nor disagree 56 10 
4. I disagree partly 87 15 
5. I disagree 381 68 
Int. 1. Will you buy these plastics when they are available? 
1. dcfinitely 284 50 
2. probably 219 39 
3. probably not 38 7 
4 . definitely not 22 4 
Int. 2. If plastics are produced using this method, will you protest yourself? 
1. definitely 5 1 
2. probably 3 1 
3. probabi y not 98 17 
4. definitely not 457 81 
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Screen 133 to 135. 

Tbe following questions are about trus Iype of new developments in agricullure (such as the fusion of 
eells of cabbages or the genetic modification of tomato planIs). 
l. To whal extent do you expecl thaI you can decide yourself to use these new produclS? 

I. (practically) always 101 18 
2. more often than nol 115 20 
3. sometimes 166 29 
4. seldom 115 20 
5. (practically) never 66 12 

2. To whal exlenl do you expecl thaI the govemmenl is able 10 conlrol this Iype of new 
developments in agriculture? 

1. very well 37 
2. fairly weil 221 
3. nol well and also not badly 125 
4. fairly badly 143 
5. very badly 37 

3. To what extenl do you expcct that the researchers in the laboratories are able to control trus 
Iype of new developments in agriculture? 

1. very well 71 
2. fairly weIl 233 
3. nol weil and also nol badly 107 
4. fairly badly 123 
5. very badly 29 

Screen 136 10 138. 

Tbe following questions are aboul this Iype of new developments in stock-breeding (sueh as the doning 
of cattle embryos or the genetie modification of baeleria 10 produee growlh honnones of cattIe). 
I. To what exlent do you expect Ihat you cao decide yourself 10 use the produels from these new 

developments (sueh as the meal or the milk)? 

7 
39 
22 
25 

7 

13 
41 
19 
22 
5 

I. (praetically) always 101 18 
2. more of ten than not 137 24 
3. sometimes 141 25 
4. seldom 113 20 
5. (practically) never 71 13 

2. To what exlent do you expect thaI the govenlluenl is able to control trus type of new 
developments in slock-breeding? 

1. very weIl 38 7 
2. fairly weil 203 36 
3. not well and also nol badly 123 22 
4. fairly badly 160 28 
5. very badly 39 7 

3. To whal ex tent do you expect that the researchers in the laboratories are able to con trol this 
type of new developments in slock-breeding? 

1. very weil 66 12 
2. fairly well 223 40 
3. nol well and also nol bad!y 116 21 
4. fairly badly 123 22 
5. very badly 35 6 

Screen 139 to 141. 

The following questions are about trus type of new developments in human hcallh-care (such as the fusing 
of eells of miee 10 produee a lest for Iransplanlation purposes or the genetic modification of rats to produee 
a substanee 10 disso!ve blood dots in humans). 
1. To what extellt do you expect that you cao decide yourself whether you are treatcd with this type of 

new produets if you are in need of a transp!alltation or if you are troublcd by blood dots? 
1. (practically) always 106 19 
2. more often than not 114 20 
3. sometimes 136 24 
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4. seldom 130 23 
5. (practical!y) never 77 14 

2. To what extent do you expect tbat the goverrunent is ab!e to control !lus type of new 
developments in human health-care? 

1. very weil 82 15 
2. fairly weil 232 41 
3. not weil aud also not bad!y 129 23 
4. fairly badly 88 16 
5. very bad!y 32 6 

3. To what extent do you expect that tbe researchers in tbe !aboratories are ab!e to contro! this 
type of new developments iu human hcalth-care? 

1. very weil 99 18 
2. fair!y weU 246 44 
3. not weil aud also not bad!y 109 19 
4. faidy badly 81 14 
5. very badly 28 5 

Screen 142 to 144. 

Tbe following questions are about this type of new developments in tbe food industry (such as the use of 
bacteria to produce a sweetener or the genetic modification of yeast to produce chymosine). 
1. To what extent do you expect that you cao decide yourself to use the products from these ncw 

developments (such as the sweetener or the cheese)? 
1. (practically) always 146 26 
2. more of ten thau not ISO 27 
3. sometimes 118 21 
4. seldom 87 15 
5. (practical!y) never 62 11 

2. To what extent do you expect that tbe govemment is able to control tbis type of new 
developments in the food industry? 

1. very weIl 52 
2. fairly weIl 238 
3. not weil and also not badly 124 
4. fairly bad!y 118 
5. very badly 31 

3. To what ex tent do you expect that the researchers in the laboratories are able to control tbis 
type of new developments in the food industry? 

1. very weil 79 
2. fairly weil 249 
3. not weil and also not badly 112 
4. fairly badly % 
5. very badly 27 

Screen 145. 

Tbe following questions are about dus type of new developments in biological applications in general. 
These cards contain the same statements as above. Cau you indicate wbich statement is most important 
for your attitude on this type of new developments in biological applications in general; which statement 
is next most importaut; aud so on? (Put cards in the right order and check ijt/ze order is right; then enter 
theorder). 
1. the first statement indicated 

9 
42 
22 
21 

6 

14 
44 
20 
17 
5 

Arg. 1. has positive effect on the Dutch economy 83 15 
Arg. 2. has darnaging effect on the environment 34 6 
Arg. 3. will improve human hea1th 153 27 
Arg. 4. exceeds ethically acceptablc linlits 152 27 
Arg. 5. cou!d damage human hea1th 61 11 
Em. 1. enthusiastic 37 7 
Em. 2. anxious 43 8 



2. tbe second statement indicated 
Arg. 1. has positive effect on the Dutch economy 
Arg. 2. has drunaging effect on the environment 
Arg. 3. wiIl improve human health 
Arg. 4. exceeds ethically acceptable limits 
Arg. 5. could damage human healtb 
Em. I. enthusiastic 
Em. 2. anxious 

3. tbe third statement indicated 
Arg. 1. has positive effect on tbe Dutch economy 
Arg. 2. has damaging effect on the environment 
Arg. 3. wiIl improve human health 
Arg. 4. exceeds ethica!ly acceptable limits 
Arg. 5. could damage human heallh 
Em. I. entbusiastic 
Em. 2. anxious 

4. tbe fourtb statement indicated 
Arg. 1. has positive effect on the Dutch economy 
Arg. 2. has damaging effect on tbe environment 
Arg. 3. wiIl improve human healtb 
Arg. 4. exceeds ethica!Iy acceptable lirnits 
Arg. 5. could damage human healtb 
Em. I. entbusiastic 
Em. 2. anxious 

5. tbe fiftb statement indicated 
Arg. I. has positive effect on tbe Dulch economy 
Arg. 2. has damaging effect on tbe environment 
Arg. 3. will improve human health 
Arg. 4. exceeds etbica!ly acceptable limits 
Arg. 5. could damage human healtb 
Em. I. entbusiastic 
Em. 2. anxious 

6. tbe sixth statement indicaled 
Arg. 1. has positive effect on tbe Dutch economy 
Arg. 2. has damaging effect on tbe environment 
Arg. 3. will improve human healtb 
Arg. 4. exceeds ethica!ly acceptable limits 
Arg. 5. could damage human health 
Em. 1. entbusiastic 
Em. 2. anxious 

7. the seventh statement indicated 
Arg. 1. has positive effect on the Dutch economy 
Arg. 2. has damaging effect on tbe environment 
Arg. 3. will improve human healtb 
Arg. 4. exceeds ethica!ly acceptable limits 
Arg. 5. could damage human healtb 
Em. I. entbusiastic 
Em. 2. anxious 

Screens 146 to 149. 

How interested are you in new developments in tbe application of biologica! techniques? 
L very interested 
2. fairly interested 
3. neutral 
4. not very interested 
5. not interested at all 

How of ten do you rellect on this kind of new developments in biologica! techniques? 
I. very of ten 
2. fairly of ten 
3. sometimes 

75 
80 

1I6 
57 

142 
40 
53 

76 
117 
99 
67 

1I2 
56 
36 

83 
136 
73 
82 

100 
43 
46 

114 
108 
56 
74 
76 
64 
71 

81 
62 
53 
88 
49 

114 
116 

51 
26 
13 
43 
23 

209 
198 

70 
258 
149 
64 
22 

35 
116 
289 

85 

13 
14 
21 
10 
25 
7 
9 

13 
21 
18 
12 
20 
10 
6 

15 
24 
13 
15 
18 
8 
8 

20 
19 
10 
13 
13 
11 
13 

14 
11 
9 

16 
9 

20 
21 

9 
5 
2 
8 
4 

37 
35 

12 
46 
26 
1I 
4 

6 
21 
51 
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4. seldom 
5. never 

If these developments are mentioned on radio or television, do YOIIIisten or watch? 
1. (almost) aiways 
2.often 
3. sometimes 
3. seldom 
4. never 

How significant do you find these developments for yourself? 
1. highly significant 
2. fairly significant 
3. neutral 
4. fairly insignificant 
5. very insignificant 

Screen 150. 

102 18 
21 4 

132 23 
188 33 
190 34 
43 8 
10 2 

94 17 
242 43 
162 29 
50 9 
15 3 

Tbe following 9 cards indicate sources which provide information aboutthis kind of new developments in 
biologica! techniques. Cao you indicate wh.ich source provides the most re1iable infonnation, in your 
opinion? And which source is tbe next most reliabIe? Put tbe cards in order, with the most reliable at the 
top aod the least reliable at the bottom. 
1. ind.icated as first 

1. govemment/ministry 98 17 
2. industry 3 1 
3. scientists 147 26 
4. journalists 21 4 
5. environmental groups 80 14 
6. consumer organisations 178 32 
7 . religious organisations 13 2 
8. schools 17 3 
9. loca! interest groups 6 1 

2. indicatcd as second 
1. goyemment/ministry 102 18 
2. industry 15 3 
3. scientists 115 20 
4. journalists 31 6 
5. environmental groups 104 18 
6. consumer organisations 127 23 
7. religious organisations 17 3 
8. schools 36 6 
9. loca! interest groups 16 3 

3. illdicated as third 
1. goycmment/ministry 82 15 
2. industry 38 7 
3. scientists 86 15 
4. journalists 59 10 
5. envirOIilllental groups 96 17 
6. consumer organisatiolls 102 18 
7. religious orgaoisations 19 3 
8. schools 32 6 
9. local interest groups 49 9 

4. indicated as fourth 
1. govemment/ministry 74 13 
2. industry 46 8 
3. scientists 71 13 
4. journalists 82 15 
5. environmental groups 84 15 
6. consumer organisations 80 14 
7 . religious organisations 20 4 
8. schools 48 9 
9. loca! interest groups 58 10 
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5. inrncated as tïfth 
1. govenunent/ministry 62 
2. industry 70 
3. scientists 53 
4. jOllrnalists 89 
5. environmental groups 76 
6. consumer organisations 37 
7. religious organisations 24 
8. schools 80 
9. local interest groups 72 

6. indicated as sixth 
1. government/ministry 51 
2. indllstry 83 
3. scientists 29 
4. journalists 91 
5. environmental grOllps 46 
6. consumer organisations 21 
7. religious organisations 43 
8. schools 110 
9. local interest groups 89 

7. indicatcd as seventh 
1. govenunentllll.üJistry 46 
2. industry 82 
3. scientis ts 27 
4. journalists 68 
5. environmental groups 40 
6. consumer organisations 11 
7. religious organisations 79 
8. schools 96 
9. local interest groups 114 

8. indicated as eighth 
1. government/ministry 31 
2. industry 87 
3. scientists 26 
4. journalists 70 
5. environmental groups 26 
6. conswner organisations 2 
7. religious organisations 105 
8. schools 101 
9. local interest groups 115 

9. inrncated as ninth 
1. govenunent/nJinistry 17 
2. industry 139 
3. scientists 9 
4. journalists 52 
5. environmental groups 11 
6. consumer organisations 5 
7. religious organisations 243 
8. schools 43 
9. local interest groups 44 

Screen 151. 

From which source do you get the most infonnation about this kind of new developments in biological 
techtJiqucs? Put the cards in order, with the body which in your opinion gives you thc most infonnation 
at the top. Only c1assify the three bodies from which you receive the most infonnation. 
1. inrncated as first 

1. government/ministry 
2. industry 
3 . scientists 
4. journalists 

78 
16 
55 

217 

11 
12 
9 

16 
13 
7 
4 

14 
13 

9 
15 
5 

16 
8 
4 
8 

20 
16 

8 
15 
5 

12 
7 
2 

14 
17 
20 

6 
15 
5 

12 
5 
0 

19 
18 
20 

3 
25 

2 
9 
2 
1 

43 
8 
8 

14 
3 

10 
39 
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5. enviroruncntal groups 56 10 
6. COllsumer organisations 122 22 
7. religious orgmusations 4 1 
8. schools 11 2 
9. local interest groups 4 1 

2. indicated as secolld 
1. govemment/ministry 
2. industry 
3. scientists 
4. journalists 
5. enviromnental groups 
6. consumer organisations 
7. religious organisations 
8. schools 
9. local interest groups 

3. indicated as tOOd 
1. govemment/mioistry 
2. industry 
3. scientists 
4. journalists 
5. enviroDDlental groups 
6. conSUOler organisations 
7. religious organisations 
8. schools 
9. local interest groups 

Screen 152. 

And how do you get tbis information now? You may give more tban one answcr. 
O. I get no information 
1. radio/tv : current affairs programmes or tbe news 
2. radio/tv : special docurnentaries on tbe subject 
3. radio/tv: otber programmes 
4. newspapers 
5. special brochures on tbe subject 
6. discussions witb other people, wbo are specialists 
7. discussions witb other people in my social circle (non-specialists) 

Screen 153. 

91 
29 
79 
82 

121 
114 

5 
24 
18 

96 
48 
67 
83 
92 

126 
5 

22 
24 

15 
434 
258 
101 
382 
126 
91 

133 

16 
5 

14 
15 
21 
20 

1 
4 
3 

17 
9 

12 
15 
16 
22 

1 
4 
4 

3 
77 
46 
18 
68 
22 
16 
24 

What are the aspects of such new developments about wbich you would like to receive more information? 
You may give more than one aoswer. 

O. none 44 8 
1. effects on the Dutch economy 87 15 
2. consequeoces for tbe thirdworld 117 21 
3. effects on tbe enviroDDlent 265 47 
4. effects on hurnan health 375 67 
5. limits of scientific capability 173 31 
6. quality of (new) products 193 34 
7. controlability of tbe effects of new applications 332 59 
8. regulations for the use of new applications 247 44 

Screen 154 to 165. 

If there were elections for Parliamcnt at tbis moment, wbich party would you vote for? 
1. CDA 
2. PVDA 
3. VVD 
4. D66 
5. Groen Links 
6 . SP 

64 
106 
103 
112 
47 

7 

11 
19 
18 
20 

8 
1 



7. SGP 
8. GPV 
9. RPF 
10. Centrum Democraten 
11. AOV 
12. overige 
13. geenlga niet stclmnen 

Gender 
1. male 
2. female 

Age (as a continuous variabIe and in cohorts) 
1. 16 - 29 years of age 
2. 30 - 39 years of age 
3. 40 - 49 years of age 
4. 50 - 59 years of age 
5. 60 - 69 years of age 
6. 70 ye.ïfS of age and older 
9. Inissing 

Size of household 
1. 1 person 
2.2 persons 
3 . 3 persons 
4. 4 persons 
5.5 persons 
6. 6 or more pers ons 

Level of education of respondent 
1. primary education (only primary school, LA VO, VGLO) 
2. vocational education (LBO, LTS, ITO, LEAO) 
3. general secondary education (MAVO, IVO, MULO, ULO, 3 year HBS, etc.) 
4 . professional secondary education (MBO, MTS, UTS, MEAO, etc.) 
5. higher general education (HAVO, VWO, Atbenewn, Gymnasium, MMS, HBS) 
6. higher professional education (HBO, fITS, HEAO, Bachelor) 
7. universityeducation (Master,PhD) 
9. Inissing 

Profession 
1. manager or director (10 or more employees) 
2. manager or director (less than 10 employees) 
3. self -employed, higher liberal profession 
4. se\f-employed, farmer or market gardeuer 
5. higher while collar worker 
6. Iniddle while collar worker 
7. lower white collar worker 
8. qualified manual worker 
9. unqualified manual worker 
10. retired 
11 . unemployed or disabled 
12. student, school student 
13. housewif e 

Number of childrell in the household 
1. none 
2. 1 child 
3. 2 children 
4. 3 children 
5. 4 or more children 

Position in tbe household 
1. main breadwinner 
2. spouse of main breadwinner 
3. partner (unmanied) of main breadwinner 
4 . parent/slepparent of main breadwinuer 
5. child of main breadwinner 
6. other member of farnily 
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10 2 
10 2 
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278 48 
285 52 

141 25 
162 29 
119 21 
73 13 
38 7 
27 5 
3 1 

97 17 
164 29 
96 17 

138 25 
51 9 
17 3 

25 4 
93 17 

104 18 
117 21 
55 10 

108 19 
60 11 

1 0 

9 2 
11 2 
12 2 
4 1 

68 12 
141 25 

18 3 
26 5 

1 0 
37 7 
34 6 
77 14 

125 22 

248 44 
93 17 

146 26 
61 11 
15 3 

291 52 
177 31 

19 3 
1 0 

52 9 
16 3 



90 

7.olher 7 
Ci vil stat us 

1. single, never married 170 
2. manied 337 
3. widow/widower 16 
4. divorced 36 
5. separated 4 

Socio-economie status (NIPO-code) 
1. A (high) 100 
2.BB 97 
3.BO 108 
4. C 186 
5. D (low) 72 

Geographical district 
1. 3 large cities 90 
2. west (apart from large cities) 164 
3. north 62 
4. ea~t 113 
5. soutb 134 

Province 
1. Groningen 3 
2. Friesland 30 
3. Drente 29 
4. Overijssel 27 
5. Aevoland 7 
6. Gelderland 79 
7. Utrecht 24 
8. Noord Holland 76 
9. Zuid Holland 154 
10. Zeeland 9 
11. Noord Brabant 95 
12. Limburg 30 

Screen 166. 

(Message on the score on the knowledge test. The score is the total of correct answers. 'You answered .. . 
items correctly'. TJzefollowing evaluations were given:) . 
1 - 5 correct: 'Unfortunately, your score indicates that you have often chosen the wrong answer. ww 

scores, however, are very common regarding tbe difficulty of tbe subject.' 
6 - 7 correct: 'Not bad; your score approximates tbe average score of people in the Netherlands.' 
8 - 9 correct: 'Not bad; your score is about tbe same as tbe average score of people in tbe Netberlands.' 
10 -11 correct: 'You are fairly weIl infonned.' 
12 - 13 correct: 'You are weU informed.' 
14 -15 correct: 'You are very weIl informed.' 
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