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I. Introduction

1.1  Genetically Modified (GM) Foods Overview

Modern biotechnology has revolutionized agriculture world wide. The
introduction of genetically modified foods into food supplies around the globe is a prime
example of such innovation and advancement. Genetically modified (GM) foods promise
such benefits as higher yields, lower input agriculture and pesticide resistant crops. GM
foods boast the ability to feed the world with bigger, longer lasting, healthier crops
(Garza and Stover, 2003). However, genetically modified foods have many clear
disadvantages. They are proved by many to be very disastrous in effect due to its
incontainability, disturbance of natural gene-pools and its other environmental risks
(Gaugitsch, 2002). Although the list of benefits and risks continues, it can clearly be seen
the why the genetic modification of foods is a topic of much debate and controversy.
The issue of GM foods has had the most effect on the global level, being an issue of
importance to central governments world wide. The primary question at hand is whether
a nation should introduce such foods into their food supply. There are several initiatives
world wide, both supporting and opposing GM food growth. Researchers have described
the world to be polarized on the issue, either supporting or opposing it (Frewer, 2004).
Regardless of ones beliefs, it is clear that these perceptions are a combined product of
ones personal attitudes and ones cultural values. Over the past two decades, many
researchers have sought out to test the cultural perceptions of GM foods in an array of
different nations across the globe. As well as testing for the overall perception of GM
foods, these researchers also aimed to understand the psychological and social factors

that may effect their perceptions.
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1.2 Genetically Modified Foods and Europe

Some of the first scientific endeavors to understand the factors affecting the
perception of genetically modified (GM) foods date back to the early 1980’s. Many of
these studies took place in Europe, being that there has been much outrage and opposition
there towards the introduction of such foods (Barling, Vried and Cornelese, 1999). The
European Union in an effort to understand the view points of the people in its many
member nations on a variety of issues devised the Eurobarometer (Mossialos and King,
1999). The Eurobarometer has so far been used to test select populations on there
perceptions of GM foods in almost every EU member nation, including Britain, France,
Germany, Italy, Spain and Ireland (Barling, Vried and Cornelese, 1999). Some of the
most recent studies have shown that the majority of Europe’s different nations are
opposed in all matters regarding GM foods and biotechnology; however the factors
affecting their views may vary (Pardo, Midden and Miller, 2002). In Ireland, Euro-
barometer studies have been conducted six times. Results show that the people of Ireland
are very uneducated in the field of biotechnology, compared to other EU member nations,
and yet are still strongly opposed to it (Morris and Adley, 2001). This has lead
researchers to further study the reasoning behind subject’s viewpoints.
1.3 Advanced Research Methods

In many European nations testing has gone far beyond the limits of the
Eurobarometer to isolate the true psychological and social factors effecting their citizens’
perceptions. In 1999, researchers in Grenoble, France used the system of Vickery
Auctions to test the “willingness to purchase GM food items” of 112 subjects. Subjects

were made aware of the risks and benefits of GM foods and then were asked to purchase
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them through an auction using vouchers of real monetary value. The study was a risk
assessment, analyzing the psychological perception of GM foods. Many of the subjects
were unwilling to take the initial risk (Noussair, Robin and Ruffieux, 2002). In 2004,
researchers Dreezens, Martijin and Tenbult in the Netherlands made use of the
standardized Schwartz Value Scale (Schwartz, 1992), testing 100 students at the
University of Maastricht by testing their understanding of genetically modified foods
(GMF) or organically grown foods (OGF) by assessing their individual personal values.
1.4  Genetically Modified (GM) Foods and South America

In South America there has been a general trend of acceptance of GM foods by
the national governments of the continent. Many countries have not only supported
research of such foods, but have also allowed them with full force into the nations food
supplies (Phillips and McNeil, 2000). Many of these nations are developing and the
central governments claim that they are acting in the best interest of their people.
Researchers have been drawn by the events in South America to assess the perceptions of
citizens in such localities. In the year 2000, researchers affiliated with National
Technological Biosaefty Committee of Brazil, sought out to test the understanding of
biotechnology of the nations citizens (Oda and Soares, 2000). Through a simple plot
survey designed to reach the masses, the researchers tested the citizen’s knowledge of the
subject while certain social factors such as economic status, religion, age and sex. Results
showed a lack of understanding of biotechnology in general and a high prevalence of
religion affecting their thinking process. Today Brazil is one of the major pioneers in
biotechnology research dedicating about 8.4 million acres to GM food research (Pew

Initiative, 2003). In Argentina a similar study presents similar results, while GM foods
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are a vital part of the counties economy (Mucci, Hough and Zillani, 2004). Argentina
holds over 34.4 million acres of GM crop fields as of 2003 (Pew Initiative, 2003).
1.5  Genetically Modified (GM) Foods and Africa

In Africa several nations are persistent in blocking the research and entry of
genetically modified (GM) foods. Much of these nations are wary of the environmental
risks that GM foods pose (Kimenju and De Groote, 2005). Several of these developing
nations host an ever large starving population, yet still push away western biotech firms
that promise to provide the nation with great food surpluses. Research has shown that in
certain localities the people, who are often living without adequate food and water, are
also in opposition towards such foods (Purchase, 2005). Several countries such as Zambia
and Zimbabwe have previously even went to the extent of refusing aid, often provided by
the United States, being that it contained trace levels of genetic modification. Such
phenomenon infers that there are many complex deep rooted factors that may effect the
perceptions of GM foods other than their risks and benefits.
1.6  Genetically Modified (GM) Foods and the United States

The United Sates leads the world in GM foods research, growth and use. As of
2003 the United States has dedicated over 105.7 million acres to GM food growth. Over
seventy percent of food in the United States is said to contain ingredients with some level
of genetic modification. (Pew Initiative, 2003) Several studies have been conducted
testing citizen’s knowledge and perceptions of GM foods in several regions of the nation.
Results were varied, but overall there seems to be a very good impression of GM foods,
but a deep lack of knowledge and awareness on the issue (Moon and Balasubramanian,

2001).
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1.7  Genetically Modified (GM) Foods and India

Today, India has become one of the center points of GM food debate. In India,
politicians, lobbyists, farmers, environmentalists and major corporations have all joined
in the debate, on whether to fully introduce GM foods into the nations food supply.
Today, India is the second most populated country in the world, with thirty percent of its
inhabitants living far below the poverty line (Deshikar, Johnson and Farrington, 2005).
Millions of people across the nation live with inadequate food supply, suffering from
malnutrition and starvation. Many believe that GM foods may be a plausible solution to
the problem. India is the second largest rice producer and consumer in the world, after
China, leading many to believe that such innovations as genetically engineered Bt rice,
may be a great help to the nation. Indian government has been somewhat lenient,
allowing certain crops to be growth on regulated test fields. India is currently
experimenting with GM cabbage, cauliflower, brinjal (aubergine), potato, tomato and rice
(Sahai, 2005). Although India is considered a third world country, it boats a rapidly
growing economy, attracting several western biotech firms such as Monsanto and Arthur
Daniel Midlands, who view India as a nation that could truly benefit form GM
technology. However GM foods are predicted to have many disastrous effects on the
economy and society of such a struggling nation (Paarlberg, 2002). The Indian
government has generally been open to new ideas regarding biotechnology, but has yet to
implement any serious measures. India’s GM food debate continues.
1.8  Research Objectives

India is a nation that is home to a very diverse population. India consists of people

of different religions, cultures, castes and mindsets. In general, pubic sentiment has
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shown opposition to GM foods (The Hindu, 2005); however no officially regulated
studies have been conducted. Public sentiment has surprised many analysts being that
India is in major need a more stable food supply. Being that Indian government is on the
verge of making many key decisions regarding GM foods, many believe that it is
imperative that the public’s knowledge and perceptions of such technology be noted.
Most research was aimed at understanding the complex, deep rooted, psychological and
social factors that may affect the common Indian’s knowledge and perceptions of
genetically modified (GM) foods. Such factors as age, sex, religion, and socioeconomic
level were considered. The study aimed to differentiate between ones personal and
cultural values. Values are often a compilation of ones goals, mode of thought and
willingness to take risks. This study has also evaluated risk as a primary factor. Finally,
mirrored research in the United States was conducted, adding richness to the study

through a cross cultural analysis.

II. Methodology

2.1  Overview

The study was conducted during the summer of 2005, throughout the months of
July and August. The study took place in both India (New Delhi) and the United States
(New York, N.Y). In India, the city of New Delhi was chosen for it is the capitol of the
nation, and focal point of much of the country’s GM food activity. The city of New York
was chosen because of its diversity and eclectic features. In many ways the city serves as
a western reflection of New Delhi. Both cities share many demographic parallels in size

and diversity. The cities diversity allows for the accumulation of well sampled data,
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reflecting the various values of their citizens. Although the two cities encompass unlike
standards of living, similar dynamics of socio-economical levels are present.

The study implemented the use of an original complex multi-frame survey. The
survey was administered to a hundred and fifty subjects in both New Delhi and New
York. The survey consisted of three sections, each crucial in understanding the subjects
perceptions of GM foods as well as understanding the subjects background, personality
and values.

2.2 Section One: Personal Profile

The first section consisted of a simple original questionnaire in an attempt to
create a personal profile for each subject. Participants were first asked simple questions
regarding their sex and age. Sex was included in order to understand the roles of men and
women in purchasing and handling GM foods. Age was included in order to analyze any
possible trends of modernization, particularly in New Delhi. One’s age was divided up
into six different groups; under sixteen (X <16), between seventeen and twenty-nine
(17>X<29), between thirty and forty-four (30>X<44), between forty-five and fifty-nine
(45>X<59), between sixty and seventy-four (60>X<74), and lastly from seventy-five and
over (75<X). Age groupings were original and were based on the cities population
dynamics. The questionnaire resumed by requesting more personal information such as
religion and income. Religion, or familial religious affiliation, was included to analyze its
possible effects on one’s perceptions while income was included to understand one’s
socio-economic status. It is here were the surveys administered in New Delhi slightly
differ from those in New York. On the topic of religion subjects were asked to choose

from five generalized groups. Both surveys included “Hindu,” Muslim,” “Christian,” and
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“Other” while the New Delhi survey included “Jainism” and the New York survey
included “Judaism.” On the issue of income subjects were divided into ten salary groups,
however New Delhi surveys were based on rupees earned per month while New York
surveys were based on dollars earned per year. Salary groupings were original and were
based on the both cities population dynamics. The last difference between the New Delhi
and New York surveys was that New Delhi surveys were offered in both Hindi, the
national language of India, and English.
2.3 Section Two: GM Foods Questionnaire

The second section of the survey included twenty-four questions designed to
understanding subject’s knowledge and opinions of GM foods. At first the questions
aimed to test their knowledge of such simple terms like “biotechnology,” “genetically
modified foods,” and “organically gown foods.” They were then asked to explain their
understanding of certain issues such as the use of chemicals in food production, fertilizers
in food production, food freshness and food poisoning. Then participants were asked
about what experiences they have had with GM foods or other types of biotechnology.
They were asked if they have ever heard about them, read about them, seen them, bought
them or consumed them. Finally subjects were questioned on their opinions of GM foods
and biotechnology. They were questioned on whether they think GM foods are safe and if
it would solve the problem of world hunger. Answer options for all questions were in the
form of a Likert scale, with each answer having a distinct numerical value. Each
participant was assigned a score for his or her performance on section two. This score
was used to compare and contrast the knowledge and perceptions of people from the

different groups tested.
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2.4  Section Three: Schwartz Value Scale

The third section of the survey involved the implementation of an originally
adapted version of the standardized Schwartz Vale Scale (Schwartz, 1992). The general
aim of the Schwartz Value Scale (SVYS) is to create a value profile for each individual
subject that can be used to reflect the reasoning behind their perceptions. The
standardized version of the scale works by ranking the importance of fifty-seven values
and ten value types on the individual level through seven cultural value dimensions. The
scale is designed to understand a subject’s values, and then create a title or label for that
subject. The adapted version of the Schwartz Vale Scale (SVS) used in this study
included ten individual value types (See Table One). Participates were labeled for valuing
Conformity, Tradition, Benevolence, Universalism, Self-Direction, Stimulation
Hedonism, Achievement, Power or Security. Subjects were described forty hypothetical
characteristics of a person and then asked to compare it to themselves. The forty items
portrayed different people's goals, aspiration or wishes that point implicitly to the
importance of a certain value. For each scenario subjects were asked to answer on a six-
point scale if they were “very much like the person,” “like the person,” “somewhat like
the person,” “a little like the person,” “not like the person” or “not at all like the person.”
The main advantage of the Schwartz Value Scale (SVS) is its ability to consolidate all the
factors of ones personal background, such as sex, age, religion, income and nationality,
into one easy to manage variable. The scale will help to comprehend participant’s

sociological and psychological mode of thought.
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Adapted from Schwartz Value Scale (Schwartz and Sagie, 2000)

Conformity

The motivational goal of this type is restraint of action, inclinations,
and impulses likely to upset or harm others and violate social
expectations or norms. It is derived from the requirement that
individuals inhibit inclinations that might be socially disruptive in order
for personal interaction and group functioning to run smoothly.

Tradition

The motivational goal of tradition values is respect, commitment, and
acceptance of the customs and ideas that one's culture or religion
imposes on the individual. A traditional mode of behavior becomes a
symbol of the group's solidarity and an expression of its unique worth
and, hopefully, its survival.

Benevolence

The motivational goal of benevolent values is to preserve and enhance
the welfare of people with whom one is in frequent personal contact.
This is a concern for the welfare of others that is more narrowly defined
than Universalism.

Universalism

The motivational goal of universalism is the understanding,
appreciation, tolerance, and protection of the welfare for all people and
for nature.

Self-Direction

The motivational goal of this value type is independent thought and
action (for example, choosing, creating, exploring). Self-direction
comes from the need for control and mastery along with the need for
autonomy and independence.

Stimulation The motivational goal of stimulation values is excitement, novelty, and
challenge in life. This value type is derived from the need for variety
and stimulation in order to maintain an optimal level of activation.
Thrill seeking can be the result of strong stimulation needs.

Hedonism The motivational goal of this type of value is pleasure or sensuous

gratification for oneself. This value type is derived from physical needs
and the pleasure associated with satisfying them.

Achievement

The primary goal of this type is personal success through demonstrated
competence. Competence is evaluated in terms of what is valued by the
system or organization in which the individual is located.

Power The motivational goal of power values is the attainment of social status
and prestige, and the control or dominance over people and resources.
Security The motivational goal of this type is safety, harmony, and stability of

society or relationships, and of self.

3.1

Results and Discussion

Preliminary Analysis

The fallowing results are of the general knowledge of genetically modified foods

in both New Delhi and New York. Data is based on preliminary guestions in section two.

Section 2, Question 2 (Q. 2.2) and Question 3 (2.3) ask subjects of their overall

11
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impression of GM foods and biotechnology. Questions are asked in detail in a
numerically consistent Likert scale if their impressions of GM foods are “Very
Favorable,” “Somewhat Favorable,” “Somewhat Unfavorable,” “Very Unfavorable,”
“Don’t Know” or “Never Heard.” In New Delhi, results show that a shocking 41% have
“Never Heard” of GM foods while 39% have “Never Heard” of biotechnology. In New
York results awareness was significantly better 24%ave not heard of genetically modified
foods while 31% have not heard of biotechnology. The questions specifically states never
hearing about GM foods, this does not entail ones actual knowledge. Results for GM
foods and biotechnology were very close in part because to the average citizen of both
cities the terms are interchangeable. People are generally unaware that GM foods are a
form of biotechnology. Excluding those who’ve “Never Heard,” the highest percentage
of people in New Delhi are generally unfavorable of GM foods while the highest
percentage of people in New York are generally favorable of GM foods (See Graph One
and Table Two).

Q. 2.2 Tmpression of GM Foods
Graph One

[8)]
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Favorability (High-Low)

Table Two (Q. 2.2) | Favor (VF+SF) | Unfavorable(VF+SF) | “Don’t Know”
New Delhi 36% 59% 7%
New York 59% 32% 9%
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3.2 Personal Effects on Perception (Section One)

When Section One, the Personal Profile, was compared to Section Two many
conclusions were made on the affects of sex, age, religion and income on the perceptions
of GM foods. In both New Delhi and New York males were more aware than females by
a slight margin on the topics of GM foods, biotechnology, organic foods and chemical
fertilizers in food production. Contrary to popular belief, women, notably of the middle
and upper classes, have equal opportunity to men to an education, hence a similar
understanding of GM foods. Age showed as a major determining factor in what one
knew about GM foods. In India, subjects from age groups 17>X<29 and 30>X<44
showed the highest percentage of both knowledge and strong opinion on the issue of GM
foods. New York Subjects featured a wider margin of age related awareness. Subjects
from age groups 17>X<29, 30>X<44 and 45>X<59 ranked highest in awareness and
opinion. This range excludes the elderly and the young. In New Delhi, a younger, better
educated, more aware and more opinionated population was found. This could be due to
the present trend of modernization in the country. Opinion was simply measured by the
percentage of subjects that selected answer choices such as “Don’t Know,” reflecting
their difficulty to make a decision, lack of opinion or passive stance on the issue.

The issue of religion showed to have no correlation with one’s knowledge or
understanding of GM foods. In both cities, religion was proven to show no role in the
subject’s decision making process. There are several theories which may explain such a
phenomenon. Both New Delhi and New York are major urban centers, driving
modernization in both countries. The people of these cities may in general be taking a

more reformed view on religion. Studies have shown that religion may have less of an
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effect in such urban areas (Kalfoglou, Doksum, and Bernhardt, 2005). Both New Delhi
and New York are diverse cities, featuring many different religions. This study was
possibly unable to acquire a large enough sampling to analyze all the different religions
independently. The different religions noted, showed no major similarities or differences.
Also this survey lacked emphasis on religion, not allowing subjects to specify their stance
on religion, either being very religious or unreligious. This factor has proven to have
affects on GM foods in previous research (Oda and Soares, 2000). This study showed no
correlation between religion and a subjects understanding and knowledge of GM foods in
both New Delhi and India.

Income showed to be a very stable factor in determining ones perceptions of GM
foods. In India especially income served as a direct reflection of the subject’s education.
Previous studied have proven the strong ties between income, wealth, education and
social status in India (Jeffery, Jeffery and Jeffery, 2005). The middle and upper-class
showed the most knowledge, with incomes ranging from 10,000-100,000 rupees per
month. Data from India also shows rift between the rich and the poor. In New York most
knowledgeable participants had a minimum income of 35,000 dollars per year. Income
levels also affected levels of opinion. Middle class and upper class showed strong
opinions, while lower income classes showed little opinion towards the matter. Income in
the U.S was not as great as a determining factor as it was in India.

3.3  Standard Perceptions on GM Foods (Section Two)

The following questions refer to subject’s opinions on matters regarding GM

foods. Question 2.16 measured participants’ feelings on introducing (New Delhi) or the

introduction (New York) of GM foods into their nations food supply. They were asked if
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the “Favor” or “Oppose” it. Answers were measured on a Likert scale with the fallowing
options: Strongly Favor (SF), Favor (F), Oppose (O), Strongly Oppose (SO) and Don’t
Know (DK). Excluding those who selected, “Don’t Know”, In Delhi 39% of participants
favored the introduction (SF+F), while 61% percent opposed it (SO+0O). In New York,
results were exactly the opposite with 67% favoring it and 33% opposing it. In Q. 2.20,
when New Yorkers were asked what percentage of food in an average American grocery
store in America is genetically modified, a shocking 36% chose “less than 25%.” They
were then asked do they believe GM foods are safe. A slight majority agreed they were
safe, while many were doubtful. After being told that more than half of products in an
American grocery store may be genetically modified, they were asked the same question
again. Results immediately changed in all cases. More people selected Very Safe and
Somewhat Safe, while less selected Unsafe, Somewhat Unsafe and Don’t Know (See
Graph 2). Such a change in mind could be a result in Americans trust in the government,
businesses and farmers. Subject’s may believe that if GM foods are prevalent, they must

be safe.

Change in Views

Graph Two
Dont Know 3,13 (Q.21 &122)
Unsafe 2,39 OBefore
i mhfter
Safe 1,48
0% 50% 100%

Percent of Participants

3.4  Effects of Personal Values on Perceptions of GM Foods
Subjects personal values, in accordance to the Schwartz Value Scale, played a

great role in their general acceptance or rejection of GM foods. Subjects may easily have
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conflicting values and opions on GM foods. The mean of the opions of a certain value
type were taken to assign each value to a particular position on a question. In both New
Delhi and New York surveys Power rose as the value that triggered the most positive
attitudes towards GM foods while Universalism triggered the most negative attitudes.
These results are consistent with previous experiments conducted by researchers
Dreezens, Martijn and Tenbult in the Netherlands (Dreezens, Martijn and Tenbult, 2004).
On average, Conformity, Tradition, Universalism and Security resulted in negative
attitudes towards GM foods, while Benevolence, Self-Direction, Stimulation and Power
resulted in positive attitudes towards GM foods (See Table Three). For almost every
question, correlations among the different value types can be seen. Not all questions
display the effects of value. Value types Hedonism and Achievement, showed no
significant effect on any matter regarding GM foods.

Table Three. Average Reactions of Different Value Types to GM Foods

Overall View Q.22 Q. 2.16 Q. 2.23
Conformity - Smwt Unfav Oppose Strgly Opp
Tradition - Very Unfav Strgly Opp Oppose
Benevolence + Smwt Fav Favor Favor
Universalism - Very Unfav Oppose Strgly Opp
Self-Direction | + Very Fav Strgly Favor Favor
Stimulation + Very Fav Favor Favor
Power + Smwt Fav Favor Strgly Favor
Security - Smwt Unfav Oppose Oppose

I\VV. Conclusion

By analyzing the calculated results, it can be inferred that there are many factors

that influence ones perceptions of GM foods. On the personal level income played the

greatest role, with age as the second greatest and sex as the third greatest. Religion was

noted in large number, however, data did not show any correlation.
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One’s personal values played the greatest role. The personal vales represented
one’s goals and motives, so when asked about GM foods, not all values applied to the
scenario. One’s values represent their overall motives in life, which are the foundation of
their perceptions. If the general assumption that the introduction and research of GM
foods is “risky,” then the Schwartz VValue Survey served as a risk assessment, discerning
those subjects willing to take the “risk” on matter of GM foods. Risk was a factor that
was measured and weighed heavily. On average, those who scored high for such values
as Conformity and Tradition, fear taking the risk. Overall, subject’s who ranked high in
risk, proved above all to be in support of various sorts of GM activity.

Overall the perceptions of GM foods were negative in India, supporting many
analysis theories. However, subjects in New Delhi have not expressed total opposition to
GM foods, showing significant positive reactions towards continuing research on the
field. So far, the Indian government is acting in the best interest of the people, cautiously
continuing low-risk research in the field. New Yorkers showed to be very favorable of
GM foods, being that many of these subjects were willing to take the initial risk.

When subjects were asked if they believe that GM foods will solve or help the
problem of world hunger, answers from both cities showed a wide margin of difference.
More Indians believed that it will not solve the problem, while Americans are optimistic
that it will. A common notion among many analysts is that GM may in fact have little
effect on the worlds fight against hunger. It is believed that in out present day world,
there is enough food to go around, but resources are not being properly distributed.
Companies, such as Monsanto, and several lobbyists group continue to advocate that GM

will solve many if India’s problems. While the country has millions of people, underfed
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and undernourished, many believe that a decision regarding GM food use in the nation
must be made as soon as possible. As of now the GM food debate continues as a nation

of more than a billion people must watch and wait.
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