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PUBLIC OPINION OF AGBIOTECH IN THE US AND UK:  
A CONTENT ANALYSIS APPROACH 

 
 

Abstract:  In this paper we use content analysis to show trend in public opinion of 
agrobiotechnology in the United Kingdom (UK) and the United States (US).  We test for the 
degree of positive and negative content in mass media reporting over the period 1995-1998.  
Specifically, we test whether there are qualitative and quantitative differences between three 
national daily newspapers – the Daily Telegraph (UK), USA Today (US), and the Washington 
Post (US) – based on reporting of agrobiotechnology.  Results indicate that content has become 
more negative in the UK over the time period while reporting the US has not significantly 
changed.  Results indicate that both the BSE and Pusztai crises had an impact on the proportion of 
negative reporting in the Daily Telegraph.  
 
Introduction 
 
 Agricultural biotechnology is no longer a promising technology platform but a 

fledgling commercial sector.  To date, 48 transgenic crop products, some 100 

biopesticides, and over 60 animal therapeutics have been approved for 

commercialization.  Transgenics cover most major crops (canola, corn, cotton, potatoes, 

and soybeans) and have been bioengineered to be insect resistant and herbicide tolerant.  

Bovine growth hormone has been used commercially in the US since 1996.  Second 

generation biotechnologies involving transgenic plants with multiple input traits and 

enhanced quality traits are also beginning to enter the market (Kalaitzandonakes and 

Maltsbarger).  In 1998, an estimated 65 million acres of transgenic crops were planted – 

double 1997 levels.  This expansion follows a 450 percent increase in acreage from a year 

earlier (James).  These transgenic crops were mainly planted in the United States, 

Canada, China, and Brazil.  Such adoption rates are unprecedented in agriculture. 

 Despite such a promising start, the agrobiotechnology industry is facing several 

uncertainties.  Perhaps one of the biggest uncertainties has come from an underestimated 

quarter, namely, public opposition to genetically modified organisms (GMOs).  Who 

could have predicted that the United Kingdom – a dominant player in biotechnology 
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research and development (R&D), with solid support for plant biotechnology applications 

– would experience a “complete collapse” of public support, and be one of the first 

European countries to impose a moratorium on GMOs?  European commercialization is 

already lagging behind that of the US with Austria, France, Greece, Luxembourg, and the 

UK imposing either specific bans or some form of moratorium on transgenic crops (Joly 

and Lemarié, 1998). Opposition to the use of bovine growth hormone is also increasing in 

Canada, which has recently placed a specific ban on its use. 

Is the recent erosion in public support a temporary or a structural event?  Why did 

negative consumer response in the UK and in Europe catch industry and academics alike 

off-guard?  How is such lack of foresight possible given the extensive efforts of both 

government and industry on surveying public opinion over the years?  Numerous direct 

surveys of public opinion on agrobiotechnology have been conducted in the literature 

(Hoban (1998); Hoban and Kendall (1993); European Commission (1997)), with 

Eurobarometer, a survey of European attitudes towards biotechnology, being published 

biannually in Europe.  Yet it seems that these surveys did not predict the collapse in 

public confidence in biotechnology products.  One possible explanation for the lack of 

foresight is that many of these surveys involve different instruments (in terms of 

geographical coverage, type of questions asked, and years of coverage) that do not lend 

themselves to uncovering consistent trends of any shorts.  In addition, there may be 

subject to survey bias.  In other words, consumers may respond one way to a hypothetical 

question but then act quite differently.   

An alternative approach to identifying trends and structural changes in public 

opinion is indirect analysis of mass media reporting, such a content analysis.  Journalists 
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use content analysis as an integral part of their research tools.   Bengston and Xu (1995), 

for example, used content analysis to analyze changing national forest values in the US 

over the period 1982 to 1993.  These values included economic/utilitarian values, moral 

and spiritual values, life support values, and aesthetic values.  Hagedorn and Allender-

Hagedorn (1997), more recently compared public opinion surveys, the popular press, and 

technical/regulatory sources for trends in issues related to agricultural biotechnology in 

the US.  One important finding of their research is that issues important to the public 

(gleaned from the popular press) differ sharply from issues addressed in 

technical/regulatory reporting.  The public is concerned about ethical, safety, and value 

issues while the scientific community is interested in addressing issues or concerns that 

have scientific answers.  In this paper we use content analysis to quantify trends in public 

opinion of agrobiotechnology in Europe (the UK) and the US.   

 

Content Analysis 

 “Content analysis is a systematic method for analyzing and quantifying message 

content and message handling.  It is a tool for observing and analyzing the overt 

communication behavior of selected communicators” (Budd, Thorp, & Donohew, 1967, 

p.2). Instead of observing people’s behavior directly (through interviews or measurable 

response to specific events or stimuli), content analysis allows the investigator to take 

communications that people have produced and asks questions of the communications 

(Kerlinger).   

 The main advantage of the approach is that it allows the investigator to observe 

public messages at any time and place of the investigator’s choosing.  It also avoids bias 
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that can occur with direct interviews or surveys.  In addition, with the increasing 

availability of electronic data sources and computing power – content analysis opens up 

possibilities to analyze trends over longer periods of time and with a larger geographical 

scope than before. Content analysis may also allow the investigator to spot trends in 

public opinion that may not be anticipated or well articulated in the formal literature.  

The main disadvantage to the approach is a possibility of inter-coder bias if text is 

manually coded.  Second, data collection, coding and analysis of the data are very tedious 

and time-consuming.  Inter-coder reliability and manual coding can be reduced or 

eliminated by computer processing of text.  However, data collection is still time-

consuming, even with new electronic databases.  Perhaps the most significant issue in 

content analysis is causality.  Do the messages in the mass media reflect popular opinion 

and sentiment, or does what is printed shape public opinion?  We do not address this 

issue in this paper.  However, the problem of causality may be addressed through the use 

of instrumental variables. 

 There are four main steps that need to be carried out in any content analysis.  

These steps are as follows: (1) formulate the research questions, theory, and hypotheses; 

(2) select a sample and define categories or classes of content to analyzed; (3) code the 

content according to objective rules; and (4) test hypotheses using statistical analysis.  

Each of these steps was carried out in this research and are detailed next. 
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Research Hypotheses 

 The overall objective for this research is to describe and quantify trends in public 

opinion in the UK and the US on the issue of agricultural biotechnology.  Our 

researchable hypotheses are as follows: 

(1) There has been proportionally more unfavorable content towards agrobiotechnology 
in UK newspapers than in US newspapers. 

 
(2) US media messages towards agricultural biotechnology have remained neutral or 

positive over time. 
 
(3) UK media messages have been increasingly unfavorable towards agricultural 

biotechnology. 
 
(4) Unfavorable reporting on agrobiotechnology in the UK has increased after the BSE 

crisis.  
 
(5) Unfavorable reporting on agrobiotechnology in the UK has increased after the 

“Pusztai” food crisis. 
 

Hypotheses (1) through (3) are self-explanatory; however, hypotheses (4) and (5) 

require further explanation.  Several recent papers on public acceptance of agricultural 

biotechnology applications have cited the BSE (bovine spongiform encephalopathy) 

crisis in the UK as being a major factor in the reversal of public opinion towards 

agrobiotechnology (Loader and Henson).  Although BSE was identified in British herds 

back as early as 1986, reporting in major newspapers exploded in 1996 when the BSE 

health crisis hit.  The possible link between “mad cow disease” and the new variant 

Creutzfeldt-Jakob Disease (nv-CJD) in humans was identified.  Figure 1 reports coverage 

of BSE over the time period 1992-1998 in major newspapers and medical journals.  In 

1996, a total of 857 articles were written on BSE in major national newspapers, peaking 

in March of that year when the European Union placed a global ban on the export of 
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British beef and beef byproducts.  The BSE crisis arguably shook public trust towards the 

government's ability to safeguard the food supply. 

 Hypothesis (5) relates to the crisis which occurred in the UK during August 1998 

when the Dr. Arpad Pusztai of the Rowett Research Institute in Scotland went on national 

television stating that genetically modified potatoes fed to laboratory rats has caused 

serious side-effects in their immune system.  This sparked a national debate on the safety 

of genetically modified food (GMF) products and fears among British consumers about 

GMF.   

 
        Figure 1: Coverage of BSE Crisis by Frequency of Articles, 1992-1998. 

   Source:  Lexis-Nexis on-line Database. 
 

Data Collection 

 In this study, national daily newspapers from the UK and US were sampled over 

the period 1995-1998. Newspapers were selected based on circulation size and type of 

coverage.  For the UK, the Daily Telegraph was selected because it is the leading national 

daily (in terms of circulation size) and is one of the main broadsheet papers.  Two US 

papers were sampled, the Washington Post and USA Today.  Although the Wall Street 
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Journal has the largest circulation size in the US, the Washington Post is more 

comparable in its coverage to the Daily Telegraph and was therefore selected.  USA 

Today was also selected at it provides a more “popular” perspective on current issues, 

and is one of the leading US papers in terms of circulation size.   

 

Sampling Technique 

A comprehensive database of all articles related to agricultural biotechnology 

published in the selected media was developed.  In order to ensure that all articles related 

to agricultural biotechnology were collected, a comprehensive list of keywords was used.  

For example, words or phrases such as agricultural biotechnology, Bacillus thuringiensis, 

genetic engineering, transgenic crops, and bovine growth hormone (BGH) were used.  

Both animal and plant biotechnology applications are included in the population of 

articles.  Applications of biotechnology related to humans and pharmaceuticals were 

excluded from the analysis.  The sample period is 1995 to 1998 as this period covers the 

pre- and post-BSE health crisis in the UK. 

Figure 2 summarizes the frequency of articles collected for the period 1995-1998 

by newspaper.  The Daily Telegraph has more coverage of agricultural biotechnology 

than the Washington Post or USA Today, with a steady increase in content over the entire 

period.  USA Today had the least coverage of agricultural biotechnology, however, 

coverage increased sharply in 1998 for all three newspapers.  

 

Categorization and Coding of Data 

The most important step in content analysis is the identification and 

categorization of the variables under study.  
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Figure 2: Coverage of Agrobiotechnology by Frequency  of Articles, 1995-98. 

Source:  Dow Jones Index 

 
Categories, such as subject matter or direction categories, serve the same function as 

variables in content analysis.  As Budd, Thorp and Donohew (1967) argue, “no content 

analysis is better than its categories”.  Variables (categories) must be defined through an 

operational definition or set of definitions.  These definitions should allow for systematic 

observation that implies reliability and repeatability.  In addition, these categories must 

be exhaustive and mutually exclusive.  In this study, two variables were defined: (1) 

words or phrases “favorable” to agrobiotechnology, and (2) words or phrases 

“unfavorable” to agrobiotechnology.   

 
Coding and Context Units 

Several different types of coding unit can be used to conduct content analysis, for 

example, words, assertions, themes, and character units can all be counted.  Words and 

phrases were used in this study because coding can be done electronically and word 
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counting is objective.  The contextual unit was words “before” and “after” the word or 

phrase included in each category.  Hence, key-word-in-context (KWIC) analysis was 

used.   

 

Direction Analysis 

 Content analysis can be most productive when one is able to show direction (trend 

if over time) or lack thereof.  Standards of favorable/unfavorableness towards a particular 

issue show the direction on the issue over time.  The categories developed should be 

sensitive to the context or meaning of the content itself.  In this research we created lists 

(or dictionaries) of words or phrases “favorable” or “unfavorable” towards agricultural 

biotechnology.   Development of these dictionaries involved an iterative process similar 

to the approach taken by Bengston and Xu (1995).  A sample of articles was taken from 

the three papers, and key words or phrases associated with either favorable or 

unfavorable content were identified.  Additional words or phrases were included by the 

authors based on their research in agricultural biotechnology. 

Once an initial list of words had been developed, computer generated key-words-

in-context lists were used to determine which words and phrases contained in the draft 

dictionaries were accurate indicators of favorable and unfavorable content.  Following the 

approach of Bengston and Xu (1995, p.8), words and phrases found to be used 

ambiguously or incorrectly for this study were removed from the dictionaries.  The 

dictionaries were refined until a satisfactory level of validity was achieved.  Following 

the approach of Bengston and Xu (1995, p.10) we also define a “satisfactory level” as 

correct usage 80% or more of the time  -- a rule of thumb used in content analysis of this 
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type.  The two dictionaries do not contain the same number of words or phrases.  Similar 

to the work of Bengston and Xu (1995, p.14), we found in developing these dictionaries, 

that relative size has little impact on their ability to capture the bulk of favorable and 

unfavorable content towards agbiotech.  Many of the words and phrases, while accurate 

indicators of direction, are used infrequently.  We therefore focused attention on the 

quality of words and phrases indicating direction towards agricultural biotechnology.   

 

Results   

Table 1 shows frequencies of positive and negative words or phrases by paper 

over the entire time period 1995-1998.  Some general observations can made about the 

frequencies in table 1.  First, the frequency of positive words was higher in all three 

papers than the frequency of negative words.  However, this quantitative difference may 

disguise the fact that some of the negative or unfavorable words are sometimes more 

loaded.  For example, words such as “mutant”, “frankenstein food”, and “terminator” 

were included in the unfavorable dictionary while “value-added”, “safe”, and “quality 

product” were included in the favorable dictionary.  Second, the Daily Telegraph has 

proportionately more unfavorable reporting towards agricultural biotechnology than the 

Washington Post and USA Today.  This result is tested formally using chi-square 

statistics below. 

  

Hypothesis (1) – was tested using chi-square statistics to test whether there are 

proportional differences in (positive/negative) reporting between the Daily Telegraph and 
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the Washington Post and USA Today over the entire time period.  Specifically, the 

hypothesis tested is: 

 H0: The proportion of content is the same across papers. 
 H1: The proportion of content is different. 
 
Comparing the Daily Telegraph with the Washington Post, chi-VTXDUH �$2) = 33.219, (1 

d.f., p > 0.001).  The null hypothesis is rejected indicating that the proportions are 

statistically different.  This confirms the proportions reported in table 1.  Comparing the 

'DLO\ 7HOHJUDSK ZLWK 86$ 7RGD\� WKH UHVXOWV DUH WKH VDPH �$2 = 13.546, 1 d.f., p > 

0.001).  However, there is no statistical difference in the proportion of positive to 

QHJDWLYH UHSRUWLQJ LQ WKH :DVKLQJWRQ 3RVW DQG 86$ 7RGD\ �$2 = 0.095, 1 d.f., p > 0.758). 

 

Table 1: Word Frequency  by Category (1995-1998). 
National Daily Newspaper Favorable Content 

(Number of positive 
words) 

Unfavorable Content 
(Number of negative 

words) 
The Daily Telegraph 1397 578 

The Washington Post 1863 515 

USA Today 575 164 

   

Hypotheses (2) & ( 3) – were tested using the Pearson product moment correlation 

coefficient (r).  This correlation coefficient correlates the degree and direction of 

favorable/unfavorable reporting over time.  The coefficient r ranges from –1.0 (perfect 

negative correlation) to 1.0 (perfect positive correlation) through 0.0 (the absence of any 

relationship).  Hypothesis (2) is supported by the results for USA Today, where r = 

0.1205 (p > 0.275) for positive content and r = -0.055 (p > 0.619) for negative content. 

Hence, no discernable trend was found for content over time for USA Today.  For the 
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Washington Post results were inconclusive but generally showed no trend over time with 

r = 0.0809 (p > 0.278) for positive content over time, and r = 0.1810 (p > 0.15) for 

negative content.  Unfavorable content has increased over time in the Daily Telegraph 

with r = 0.2679 (p > 0.001); while the amount of positive content has remained 

unchanged.  

 

Hypotheses (4) and (5) – were tested using the chi-square statistic and splitting the 

population of articles into two subsets where the first subset represents the time period 

before the crisis and the second subset represents the time period after the crisis.  In the 

case of the BSE crisis, the dataset was split at March 1, 1996.  Hence, any coverage prior 

to March 1, 1996 was considered to be before the BSE crisis.   In the case of the Pusztai 

crisis, the dataset was split at August 1, 1998.   

 Results indicate that both crises have an impact on the proportion of negative 

reporting in the Daily Telegraph.  The chi-square statistic is significant for the BSE crisis 

�$2  ������ � G�I�� S ! ������ DQG IRU WKH 3XV]WDL FULVLV �$2 = 8.834, 1 d.f., p > 0.005).  

Prior to March 1996, the ratio of positive words to negative words was 3.8:1; after the 

BSE crisis the ratio of positive to negative words was 2.2:1.   Similarly, prior to August 

1998 the ratio of positive to negative words was 2.6:1; while after August 1998 the ratio 

dropped to 1.8:1. 

 

Conclusions 

 This paper has provided some preliminary content analysis of mass media 

reporting in the US and UK.  Cross-country comparisons are limited in the literature and 
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these initial results provide insight into differences in coverage of agricultural 

biotechnology in the two countries.  In particular, reporting has tended to be more 

negative in the UK (Daily Telegraph) than in the US with a proportional increase in 

negative reporting in the UK (Daily Telegraph) after the BSE and Pusztai crises.  Further 

analysis of a broader group of US papers is needed to generalize this result, however.    

 Content analysis is a promising approach to use in analyzing messages about 

issues of interest to agricultural economists.  There are problems with the approach that 

need further investigation, however.  In particular, the issue of causality – whether media 

messages are a reflection of public opinion, or in turn whether they influence the 

formation of public opinion on an issue – needs to be addressed.   In addition, algorithms 

that allow for electronic analysis of text beyond key words and phrases would further 

enhance the investigation. 
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