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Abstract 

 

Genetically Modified (GM) crops have been championed as a possible method to 

alleviate food security problems and address individual nutritional status in sub Saharan 

Africa. However, the understanding and acceptability of GMO crop technology to 

various stakeholder groups have not been adequately assessed. This research undertook 

a research survey involving producers and consumers to gauge the understanding of 

GMO crop technology, its acceptability, and identifying issues of concern. As such, one 

hundred (100) individual interviews were interviewed within Dar es Salaam Regions of 

Tanzania and the analysis was done concurrently with the data collected during data 

collection. Questionnaires were developed and after initial review of the questions 

subsequent questions were adjusted based on emerging themes. 

 

Consumers generally lack solid technical basis of understanding biotechnology and 

Genetically Modified related to food and their benefits; a factor which seems to indicate 

that whatever attempts have been made to provide information on the topic have been 

largely inadequate. The term 'GMO' is widely recognised and its reference more 

commonly related food rather than to crops. Knowledge, awareness and attitudes of 

GMO technology and terminology and its potential risks and benefits was very poor 

amongst most respondents although receptivity to the potential use of GMO crops was 

average.  Respondents focused majorly on the potential benefits of GMO crops with 

reservations especially with the health risks associated with the technology.There is need 

for more awareness creation, further research especially on the safety and use of 

biotechnology products. It is also important to have appropriate strategies and policies to 

govern the biotechnology development, technology transfer and use in Tanzania. 
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CHAPTER ONE 

 

1.0 INTRODUCTION AND BACKGROUND OF STUDY 

 

1.1 Introduction 

 

Genetically Modified (GMO) crops have been championed as one possible method to 

improve food security and individual nutritional status in sub Saharan Africa. Although 

this initiative has been fronted by many western countries and western related 

companies such as Monsanto, the understanding and acceptability of GMO crop 

technology to various groups of people have not been assessedwithin Tanzania. This 

research intends to conduct a qualitative study involving farmers as both producers and 

consumers to gauge their understanding of GMO crop technology, its acceptability, and 

identifying issues of concern among the various groups of people within Tanzania. 

 

In introducing the debate on the potential value of modern biotechnology in helping 

African nations to achieve development and food security, a wider outreach and 

awareness is expected in helping people to understand what is being discussed. Such 

debates have been on the rise in the recent years especially within the East African 

neighbouring countries. Kenya and Uganda for example has been indulging in the trials 

on this technology to understand how it can help to improve food security while at the 

same time learning the impact of this technology. Other African countries including 

Burkina Faso, Egypt, and SouthAfrica are using commercialized GMO crops(Karembu 

et al., 2009). In Tanzania, despite having field trials on biotechnology food production, 

the awareness of this technology especially to the local population is very low as there 

has been no research conducted to establish the perceptions of the people on this 

technology. 
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It is important to mention that Agricultural biotechnology and GMO crops have 

encountered controversies upon their introduction in several countries, however; the 

technology is hailed as having the potential to alleviate world hunger but is also 

criticized as being dangerous. The latter concerns have induced debates about the safety 

of these crops and hence have slowed acceptance. The adoption of GMO crops has been 

negatively affected by public opinion and anti-GMO lobby groups despite the potential 

for increased food production in developing countries (Nuffield Council on Bioethics, 

2003). 

 

Debates about agricultural biotechnology, and particularly GMO crops, for food security 

in sub-Saharan Africa needs to be re-cantered on considering the potential of this 

technology in improving productivity of small scale, resource-constrained farmers. But 

to do so cannot be based on scientific considerations alone, it must also consider the 

broader social, economic and political context necessary for achieving food security. 

While the proponents of the technology argue about the scientific merits, those who 

oppose its spread argue about the shift in power structures that the technology would 

bring about. This paper aims to provide an overview of issues. It starts with a brief 

introduction to the technology, followed by a review and analysis of the controversies. 

The paper then reviews the current state of GMO crop technology in sub-Saharan 

Africa. The final section reviews institutional and policy choices for Tanzania. 

1.2 Background on Genetically Modified Crops 

 

Over the recent past, crop husbandry and productivity has been facing challenges 

emanating from changes emanating from poor weather and farming conditions 

especially increased droughts and unpredictable rains, poor soil fertility resulting in 

diminished fertile lands, increased crop insect and pest diseases resulting from different 

disease carrying vectors. All these factors play much greater role in the diminishing of 

food reserves due to poor crop production. Against the background of a dwindling 

natural resource base, increasing productivity in local agriculture is important to ensure 

sufficient availability of food and other raw materials for a growing population (von 

Braun 2007). GMO crops particularly, can bring about environmental benefits. 

Furthermore, new seed technologies that have in the past been tested by in the first 
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world countries like America, can play an important role in ensuring that the rural 

income growth and poverty alleviation in developing countries realised (Fan et al.2005). 

These effects are also expected for GMO crops (FAO 2004).  

 

Nutritionally enhanced crops could help improve the health status of consumers (Bouis 

2007,Unnevehr et al. 2007).Genetically Modified crops are developed by a process of 

genetic modification by which selected individual genes are inserted from one organism 

into another to enhance desirable characteristics(‘traits’) or to suppress undesirable ones. 

From the time that human crop cultivation began,farmers have improved the genetic 

makeup of plants to enhance their productivity – theiryields, tolerance to pests, diseases 

and drought – by cross breeding.For the most part, African countries have been sceptical 

about GMO technology. Commercial application of GMO crops began in the mid-1990s 

and the technology has currently spread rapidly around the world, both in industrialized 

and developing countries. In 2008, GMO crops were being grown on 125 million ha in 

25 countries. The countries with the biggest share of the GMO crop area were the United 

States (50%), Argentina (17%), Brazil (13%), India (6%), Canada (6%), and China (3%) 

(James 2008). 

 

Agricultural production systems which comprise different and new technologies and 

husbandry practices are dynamic and vary with time. This analysis seeks to address this 

issue, wherever possible, by comparing biotech production systems with the most likely 

conventional alternative, if biotechnology had not been available. 

 

First because GMO crops are protected by intellectual property (patents) and cannot be 

reproduced without license, so farmers or other seed companies cannot reproduce the 

seeds freely. The implementation of a new technology is almost always surrounded by a 

debate on the moral and social implications that may arise. The debate with regard to 

genetically modified (GMO) crops has been one of the longest and most controversial. 

However, one area of the debate that receives less attention is the role that intellectual 

property can play. The introduction of an effective and yet appropriate intellectual 

property system addressing society's particular needs can eliminate some of these issues 

(Biotechnol J. 2007). Second, they incur higher cost of innovation and certification. 

These high costs drive out small investors. Third, with patenting, they could generate 

significant profits, particularly when used for crops in high demandglobally and 
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therefore attractive to large investors. The unique challenges and opportunities 

associated with GMO crops make institutional shifts essential in order to adaptGMO 

crops to local environments.
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1.3 Statement of the Problem 

 

 

The introduction of biotech foods and the debate over food safety and security has led 

the government to develop policies that curb the use of scientific technology in 

addressing food security issues specifically those foods that use GMO to be produced. 

Consumers generally lack solid technical understanding of biotechnology and GM 

related to foods and this in turn a great challenge to the general public and crop 

producers as the information on the topic on GM is largely inadequate. Generally, the 

public have little idea of how extensively GM is used in food production or of the ways 

it can be used in the food production and on the kinds of products which might see GM 

used at some stage. 

 

Majority of the general public do not actively seek out for information on GM nor do 

they have a strong urge to understand what GM technology is about unless the matter 

becomes of great importance. This apparently low level of curiosity about GM contrasts 

has led to the insufficiency information available to the general public and also makes 

information generally provided on biotechnology scarce yet very much available 

through different sources.This problem is further compounded because policymakers, 

who often base policy decisions on the results of scientific studies, frequently do not 

understand the seemingly irrational concerns held by consumers. Publicconcerns over 

GM may not be strong despite a library of scientific evidence of its safety on the internet 

notwithstanding, resistance to GMOs from various human rights advocate groups 

especially in the developed countries as consumers in general have little comprehension 

of all facets of GMO products. Thus, the problem addressed in this study is to conduct a 

detailed analysis of individual consumer awareness and perception of GM foods and the 

technology thereof. 

. 
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1.4 Objectives of the Study 

1.4.1 General Objective 

 

This study was set to explore the following broad objective: 

i. To assess public perception towards GM Crops and foods in Tanzania.  

1.4.2 Specific Objectives 

 

The specific objectives were to find out the influence of background factors on the 

perception of GM Crops and foods in Tanzania and to establish the influence of Agro-

ecological zones on the perception towards GM Crops and foods in Tanzania. 

 

This research assessed the knowledge levels, awareness and perceptions towards crop 

biotechnology by the general public. It further aimed to establish the sources of crop 

biotechnology information among respondents. The specific objectives of this study 

were to: 

i. Determine the general public’s level of awareness of crop biotechnology 

ii. Determine the general public’s perceptions towards crop biotechnology; 

iii. Establish key sources of information on crop biotechnology used by the general 

public; 

iv. Determine factors that influence general public’s perceptions about crop 

biotechnology; 

1.5 Research Questions 

 

 

i. What is the level of awareness of crop biotechnology among members of the 

public? 

ii. What are the perceptions towards crop biotechnology by members of public? 

iii. What are the sources of information used by the public with regard to crop 

biotechnology? 
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iv. What factors influence perceptions of the public about crop biotechnology? 

v. What are the strategies that can be used to improve levels of awareness of and 

perceptions about crop biotechnology to the general public? 

1.6 Limitations/Delimitation 

 

Most respondents had an average level of education, a demographic factor that may 

influence respondents’ choices. Future research could focus on using larger samples of a 

more diverse section of the population. Also, Majority of the respondents showed lack 

of proper knowledge of the issue at hand (GMO) and this limited the responses from the 

respondents. 

1.7 Significance of the Study 

 

This study is new and unique as it determines the awareness of and perceptions of 

Tanzanian populace with regard to crop biotechnology. Although critical to the 

deployment of food and crop biotechnology, there is no documented evidence on the 

perception of Tanzanian's with regard to awareness of biotechnological usage in crop 

and food production. Hence, this study is significant because it bridges that critical gap. 

The study is also significant to various groups and institutions, including: 

 

Scholars 

The information provided by this research is of great importance in the development of 

communication to scholars interested in the adoption and diffusion of crop 

biotechnology in Tanzania. This study will serve as a reference material and data for 

future studies on perceptions and awareness on crop biotechnology. 

 

Government 

Policy makers within the government can also use the findings to know what the general 

public perceives about crop biotechnology so that they can make sound policies and find 

proper ways of communicating with the general public in order to raise their awareness. 

This will help to change their perceptions towards crop biotechnology as they prepare 

towards ensuring that crop biotechnology is available to food and crop producers. 
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Research Agencies 

The findings will also help crop biotechnology transfer organizations to design 

appropriate, evidence-based crop biotechnology communication and outreach 

intervention strategies for biotechnology utilization. 
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW 

2.1 Introduction 

 

Biotechnology refers to the scientific techniques that involve the uses living organisms 

or substances to make or modify a product with an aim of improve plants or animals. 

The technology is a modern-day continuation of an age-old tradition of selection and 

improvement of cultivated crops and livestock by farmers. This multi-disciplinary 

technology has its applications in agriculture, health, and the environment. Genetic 

engineering (GE), a laboratory technology that reults in the development of genetically 

modified organisms (GMOs) is the contentious and most discussed aspect of 

biotechnology. 

 

Modern science and technology offer tremendous opportunities for improving the well-

being of current and future generations and the environment (Per-Pinstrup Andersen 

2001). Although coupled with a myriad of advantages, there are risks that come along 

with the technology which may be misunderstood unless adequate care is taken 

consciously to inform the populace of the benefits and processes of the innovation. If the 

process of the technology is surrounded by secrecy, it is most likely to be misunderstood 

and therefore resisted. Studies have shown that if knowledge about or experience of a 

topic is low, it was possible for people to base their perceptions on already present 

global attitudes towards the topic.  

 

Criticisms from the public domain in respect to genetic engineering tend to malign the 

known benefits of biotechnology, including some that have no direct bearing on gene 

manipulation such as plant tissue culture, genomics, and marker assisted selection. 

Hallman et al. (2001) observed, that the topic on GM food has elicited a lot of 

controversy in many countries around the world, and that some of the reasons usually 

expressed for negative perceptions of biotechnology indicate a lack of accurate 
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information and exposure to misinformation. Lang et al. (2003) observed that public 

fears about bioengineering would be overcome if the public were given more 

information. Curtis et al. (2004), in a study of consumer acceptance of GM products in 

the developing world noted, “Consumer scepticism is usually attributed to the unknown 

environmental and health consequences of genetically modified crops”. 

2.2 Conceptual Framework 

 

For most respondents, the mass media is the major source of information about 

biotechnology (Hoban, 2002). Media is a key partner in developing public awareness 

and perceptions toward biotechnology. According to Hoban (2002), the media tends to 

focus on sensational news stories, thus, the public hears only part of the story that tends 

to arouse concern. Studies indicate that many people do not feel they have sufficient 

information about biotechnology (Hoban, 2002; Einsiedel& Thorne, 1999). Public 

concern about the implications of using biotechnology practices in food production is 

not the result of a lack of information. Most of these information is hosted online, for 

instance "Evaluation of the U.S. Regulatory Process for Crops Developed through 

Biotechnology" (Chassy, Abramson, Bridges, Dyer, Faust, Harlander, Hefle, Munro, & 

Rice, 2001) is available via Council for Agricultural Science and Technology 

(http://www.cast-science.org/publications/index.cfm?show=searchresults). Despite the 

availability of such literature, most of it is not easily understood by the public. Two 

researches (Hossain, Benjamin, Adelaja, Schilling, & Hallman, 2002; National Science 

Foundation, 2000) found that gender was an influencing factor when forming 

perceptions toward biotechnology. Houssain et al. found that male consumers were less 

sceptical and less concerned about the government’s ability to regulate genetically 

modified products. NSF (2000) found that females were more likely to believe the harms 

outweighed the benefits of biotechnology. 

2.3 Previous Studies 

 

Many studies on GM Crops, food and technology have focused on consumer awareness 

and attitudes in the United States (Ganiere, Wen, Chern& Hahn, 2006). Surveys by the 

Pew Initiative on Food and Biotechnology (2005) show American consumers are highly 
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knowledgeable of the GM products and it is common discussion in a bid to learn the 

advantages and disadvantages of these products.  

 

Several studies have compared consumer awareness toward GM foods among 

developing countries. The University of Washington's IMPACT Center released the 

preliminary results of a consumer survey done in Mexico, Chile, and India focusing on 

the awareness toward GM crops (Curtis, McCluskey, & Wahl, 2004). The survey was 

conducted at grocery stores and in markets, and included both poor and more affluent 

demographics.  

 

In India, approximately 88% of consumers stated that they would buy GM foods. 

Although the majority of surveyed consumers in China reported that they had little or no 

knowledge of biotechnology, their attitudes toward (GM) foods were generally positive, 

especially for GM foods with product-enhancing attributes (Li, Curtis, McCluskey, 

&Wahi, 2002). These results imply that, unlike Europe and Japan, there is a potential 

market for GM foods in China and other developing economies. Korean consumers, who 

have proven to be strongly resistant to GM products, do show signs of changing 

attitudes toward GM foods when the promise of its benefits is communicated (Hallman, 

Jang, Hebden, & Shin, 2005). Curtis, McCluskey, and Wahl (2004) studied GM food 

acceptance among developing nations including the Columbia and China. These studies 

concluded that the generally positive perception towards GM foods in developing 

nations stems from more urgent needs in terms of food availability and nutritional 

content. Additionally, perceived levels of risk may be smaller due to somewhat greater 

trust in government, positive perceptions of science, and positive media influences. 

 

Studies that have focused on the consumer acceptance of GM food in less developed 

countries indicate that technology has a role to play in addressing food insecurity in 

these nations (Nielsen, Robinson, &Thierfelder, 2001). Consumer surveys in 

supermarkets, kiosks, and maize mills in Kenya reported that 68% of respondents would 

purchase GM maize meal at the same price as their favourite brands, although many 

were concerned with the potential environmental and health risks as well as ethical and 

equity issues (Kimenju, De Groote, Karugia, Mbogoh& Poland, 2005).  
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2.4 Global Trends 

 

Studies on trends regarding public awareness and understanding of agricultural 

biotechnology in the US showed that only one-third of consumers in the US have heard 

or read about biotechnology. The trend, however, changed in 1997 when ‘Dolly, the 

sheep’, was widely publicized by the media. Survey results in the US and in Japan 

showed that increasing level of awareness leads to increasing consumer acceptance of 

agricultural biotechnology products (Hoban, 1998). Analysis of survey results further 

showed that social acceptability of agricultural biotechnology was influenced by a 

number of interlinked factors: 1) benefits that can be derived from agricultural 

biotechnology should be clear and demonstrable, 2) risks should be socially acceptable, 

and 3) biotechnology applications should be viewed as morally acceptable to society. 

Researchers recommended that public understanding of the benefits and risks of 

agricultural biotechnology be improved through communication and education 

programs. The ethics of “feeding the world while protecting the environment” may also 

influence consumers’ attitudes. It will further be important to ensure that government 

regulations are in place to minimize any risks (Hoban, 1998). The Mellmann Group and 

Public Opinion Strategies conducted a study in August 2003 

that probed on topics rarely explored in widely-available opinion polls about agricultural 

biotechnology. This included how Americans feel about the way GM products are 

regulated in the US and the application of genetic engineering technology to animals. 

Key findings indicated that Americans oppose a ban on GM foods, but are strongly 

supportive of a regulatory process that directly involves the Food and Drug 

Administration (FDA). It was also determined that Americans are far more comfortable 

with genetic modifications in plants than in animals and are particularly supportive of 

genetic modifications that improve health and nutrition. The study by Pew Initiative on 

Food and Biotechnology in 2003 revealed that Americans’ knowledge of GM foods 

remains low and their opinions about its safety is just as divided as it was two years ago. 

The survey also showed that social acceptability of GM products increases when the 

public knows that it was reviewed and approved by FDA. Another important finding 

was that public support for GM products decreases as uses of the technology shift from 

plants to animals (Pew, 2003). 
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The Asian Food Information Centre (AFIC) conducted man-on-the-street interviews 

with 600 consumers in China, Indonesia, and the Philippines (AFIC, 2003). The research 

aimed to determine the awareness of and attitude of consumers in the three countries 

towards agricultural biotechnology, and food safety and quality in general; and to 

identify consumers’ demand for agricultural biotechnology, nutrition, and food safety 

information. Results showed that majority of the consumers were aware that GM foods 

are present in their everyday diet and they were not worried about it. Those who 

reported that they had eaten GM foods also indicated that they took no action to avoid 

them. Moreover, they also expressed their willingness to try samples of GM foods. 

Knowledge of agricultural biotechnology was also assessed. It revealed that the 

knowledge of consumers in China, Indonesia, and the Philippines on science and 

technology and technical terms associated with agricultural biotechnology was quite 

low. However, consumers have exhibited awareness of which crops have been 

developed through biotechnology (AFIC, 2003). When asked about where they get 

information on agricultural biotechnology, respondents identified mass media as their 

primary source of information. They also indicated that they preferred mass media over 

public sector bodies. However, they perceived that the latter, such as government 

agencies and scientists, are “reliable and credible protectors of human health and 

safety.” Consumers also indicated no demand for labeling GM foods (AFIC, 2003). 

 

Three similar research studies on public knowledge and understanding, attitude, and 

perception toward agricultural biotechnology in the Philippines have been conducted. 

One study on knowledge, attitude, and perception of key stakeholders about genetically 

modified rice was conducted by PhilRice and the International Rice Research Institute in 

2003 (Mataia et. al. 2003). Survey questionnaires were distributed to measure public 

knowledge, attitude, and perception about biotechnology research in the Philippines. 

Survey respondents included university presidents and professors, policymakers in 

government institutions responsible for agriculture, environment, health, trade, and 

science and technology as well as representatives from research institutions, 

multinational companies, NGOs, farmer organizations, religious groups, the media, 

legislators, college students, public officials, and agriculturists. Results showed that 

almost 80 percent of the respondents were aware of rice biotechnology. Those who were 

in favor of biotechnology turned out to be those who were very aware of the benefits of 

rice biotechnology, while respondents in the group who opposed biotechnology were 
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most frequently aware of the risks of the technology. Although the majority had heard of 

rice biotechnology, this did not necessarilly mean a high level of correct knowledge and 

understanding of rice biotechnology. Sources of information on rice biotechnology 

included media, research and government institutions, professors and co-workers. 

Reading materials such as books, magazines, newspapers and other publications were 

cited as well as TV/radio and public discussions. Students said they often obtained 

information in the classroom. Nearly all of the respondents (96%) expressed their 

willingness to learn more about rice biotechnology through a variety of information 

sources. 

 

2.5 Theoretical Literature review 

 

 

Genetically modified organisms (GMO) are defined as living organisms that possess a 

novel combination of genetic material obtained through the use of modern 

biotechnology. These techniques, combine DNA molecules from different sources to 

create a new set of genes. This DNA is then transferred into an organism, giving it 

modified or novel genes. Genetically modified organisms have been used for research, 

agriculture, gene therapy and in the pharmaceutical industry. Within agriculture, crops 

have been modified for different characteristics including resistance to commercial 

herbicides such as roundup or to produce pesticide proteins internally. Countries such as 

the USA, China, India and South Africa have millions of hectares under GMO crops 

including cotton, corn and soybeans. There are also genetically modified strains of rice, 

sweet potato, oilseed rape, tobacco and cassava that are grown commercially. There are 

at least four crops for which there are or have been trials or experimentation involving 

genetically modified crops within Tanzania. According to our research, the Government 

has not permitted any GM crops to be produced commercially in Tanzania (Phillips et 

al, 2011). 

 

Genetically modified (GM) crops have come into prominence during the past decade. 

This is because plant breeders have learnt to apply GM technologies, first developed for 

plants in 1983, to a wide range of crop species. The first applications of genetic 
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engineering, or genetic modification, as it came to be known, were in human medicine. 

The need to develop cheaper, safer and more plentiful sources of substances such as 

insulin and interferon drove developments from 1976 until the early 1980s, and led to 

the formation of a number of new, small, innovative biotechnology companies, often 

closely associated with universities. This, in turn, released new scientific knowledge and 

commercial opportunities which were taken up by leading members of the 

pharmaceutical industry and, more recently, by a number of agrichemical and seed 

companies. The initial commercial goals of plant biotechnology were directed at the 

markets of the developed world. There is, however, a growing realisation in the wider 

research community that this new set of technologies could make a valuable contribution 

to the increasingly urgent problem of the global food supply. 

 

In view of the scarcity of food available worldwide, Genetically Modified Crops 

(GMCs) have become necessary. According to Delgado (2004) there is a duty to explore 

possible contributions which GM crops can make in relation to reducing world hunger, 

malnutrition, unemployment and poverty. Countries that embraced superior agricultural 

technologies have brought unprecedented prosperity to their people. Precisely, they have 

made food vastly more affordable and abundant, helped stabilize farm yields, and 

reduced the destruction of wild lands (Prakash, 2004). The productivity gains from 

GMCs as well as improved use of fertilizers and pesticides allowed the world‘s farmers 

to double global food output during the last 50 years, on roughly the same amount of 

land, at a time when a global population rose more than 80% (Aglionby, 2004). Without 

these improvements, in plant and animal genetics and other scientific developments, we 

would today be farming on every square inch of arable land to produce the same amount 

of food, destroying hundreds of millions of acres of pristine wilderness in the process 

(Aerni, 2001). Opponents of biotechnology argue that GMCs are seen as being 

unnecessary because enough food is already produced globally (Food and Agricultural 

Organization, FAO, 2002). Indeed, AFIC (2003) recommended that greater effort should 

be put to achieve a more equitable distribution of food. However, Chassy (2003) argues 

that as for distribution, political difficulties, within, lone between countries would be 

considerable. In addition, there are several logistical problems to be taken into account; 

cost of local and international distribution of food are high, and it may not always be 

possible to consider cultural preferences for certain types of food (Chassy, 2003). While 

striving for a fairer distribution of land, food and purchasing power, Barker and 
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Burnham (2001) takes the view that it would be unethical to rely entirely on this means 

to address food security given the limitations of redistribution. Leading scientists around 

the world have attested to the health and environmental safety of agricultural 

biotechnology and they have called for bioengineered crops to be extended to those who 

need them most - hungry people in the developing world (FAO, 2002; WFP, 2002). 

Dozens of scientific and health associations, including the US National Academy of 

Sciences, the American Medical Association, the UK‘s Royal Society and the UNDP 

have endorsed the technology (Bertolini et al, 2003). Nearly 3,500 eminent scientists 

from all over the world, including 24 Nobel laureates, have endorsed biotechnology 

(Prakash, 2004). According to Delgado (2004), a review of 81 separate research projects 

conducted over 15 years (between 1992 to 2007), all funded by EU, found that 

bioengineered crops and foods are at least as safe for the environment and for human 

consumption as conventional crops, in some cases even safer. Crops enhanced through 

modern biotechnology are now grown on nearly 143 million acres in 8 countries 

(Appendix C and D). Importantly, more than ¾ of the 5.5 million growers who benefit 

from bioengineered crops are resource-poor farmers in the developing world (WFP, 

2003). Apparently, most commercially available biotechnology plants were designed for 

farmers in the industrialized world. 

2.5.1 Maize 

 

Currently, water efficient maize (WEM) is being tested within Tanzania and is expected 

to be released for public farming as soon as 2015. The objective of the project is ‘To 

develop and make drought tolerant maize available royalty free to small-scale farmers in 

Sub-Saharan Africa. The project to test WEM in Tanzania began in 2003 by the African 

Agriculture Technology Foundation (AAFT). AAFT gained support from Tanzania, 

Kenya, Mozambique, South Africa and Uganda to begin testing the WEM immediately. 

The project is said to be in full accordance with the Cartagena Protocol and all laws 

within these 5 African countries and is fully funded through the Bill & Melinda Gates 

Foundation and the Howard G. Buffet Foundation providing 47 million dollars to help 

with costs. Within this project, AATF, the International Maize and Wheat Improvement 

Centre (CIMMYT) and Monsanto have signed a legal agreement so that any drought-

tolerant maize variety developed through this project will be licensed to AATF, which 
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will identify local seed multipliers to make the seed available to smallholder African 

farmers at the regular price of maize seed without royalty. Farmers will also have the 

right to keep their harvested grain for replanting if they so wish. 

 

2.5.2 Biotechnology Capacity 

 

The International Centre for Genetic Engineering and Biotechnology (ICGEB) has 

approved the establishment by Tanzania of an Agricultural Biotechnology Centre 

(ABC), which it will fund in conjunction with the Tanzanian government. This centre 

will be established at the Sokoine University of Agriculture (SUA). The ENRECA 

programme has financed the construction of a biosafety training laboratory and 

glasshouse at the Department of molecular biology and botany at the University of Dar 

es Salaam. 

2.5.3 National Policies and Institutions 

 

The Cartagena Protocol on Biosafety 2000 to the Convention on Biological Diversity is: 

‘an international agreement which aims to ensure the safe handling, transport and use of 

living modified organisms (LMOs) resulting from modern biotechnology that may have 

adverse effects on biological diversity, taking also into account risks to human health.’ 

The Cartagena Protocol provides an international framework for policy on GMOs.  

 

Tanzania is Party to the Convention on Biological Diversity and has ratified the 

Cartagena Protocol on Biosafety. The protocol is widely supported in Africa to the 

extent that some countries have rejected food aid where there have been concerns that 

the aid included genetically engineered food. South Africa is so far the only country 

where GM crops are widely cultivated. Within Tanzania, most policies and laws relating 

to natural resources and environment are silent on the issue of GMOs including the 

Wildlife Act 2009 and the Forest Act 2002. As such the most important piece of 

legislation on GMOs is the Environmental Management Act of Tanzania 2004.  
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The Environmental Management Act 2004 states that: ‘any person who develops, 

handles, uses, imports or exports genetically modified organisms (GMOs) and or their 

product shall be under general obligation to ensure that such organisms do not harm, 

cause injury or loss to the environment and human health including socio-economic, 

cultural and ethical concerns.’ The Act assigns responsibility to the Minister 

Responsible for Environment for issues relating to the environment including the 

regulation of genetically modified organisms. 

 

The National Biosafety Draft guidelines were issued in 2004 which were non-binding 

and voluntary. Amongst other things, the guidelines described a permitting system and 

risk management. The guidelines were criticised because they lacked teeth and because 

they failed to provide for adequate regulation of commercial releases and imports of 

GMO food, including food aid, feed and processing. In addition, the precautionary 

principle in decision-making was not explicitly set out in these guidelines (Mayet 2005). 

The National Biosafety Framework (NBF) (2004), issued in March 2005, serves as a 

basic guide to the implementation of the biosafety system in Tanzania. 

 

The NBF has the following objectives: 

a) Establish science-based, holistic and integrated, efficient, transparent and 

participatory administrative and decision making system so that Tanzania can 

benefit from modern biotechnology while avoiding or minimizing the inherent 

environmental, health and socio-economic risks; and 

 

b) Ensure that the research, development, handling, trans boundary movement, 

transit, use, release and management of GMOs are undertaken in a manner that 

prevents or reduces risks to human and animal health, biological diversity and 

the environment. 

 

The NBF are supposed to be supported by National Biosafety Regulations. In the 

absence of these regulations, Tanzania established an interim Biosafety regulatory 

process for permitting small-scale confined field trials of plant and plant products 

through the Plant Protection Regulations, 1998. That document puts in place a review 

and approval process for all small-scale confined field trials involving genetically 

engineered plants. These state that ‘no one shall import, transit, carry out the contained 
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use of, or release of, or place in market a GMO or a product thereof without an advanced 

informed or the explicit written approval of the vice-presidents office.’ The process has 

been prepared in accordance with the Cartagena Protocol. 

 

GM crops are a new technology that also comes with new institutions, actors and rules 

(Fukuda-Parr, 2006; FAO, 2004). The public sector and farmers themselves have 

historically driven technological innovation. For example, in the US, it was the land 

grant universities and Department of Agriculture research stations that carried out most 

of the research and development of new varieties. GM crop research today is dominated 

by the corporate sector with the exception of the national public research systems of 

China, Brazil and India. Unlike conventional breeding methods that require agronomy 

expertise, GM technology requires biotechnology expertise. GM seeds are regulated by 

new intellectual property rules intended to incentivize private investors. Traditional 

plant breeding research was in the public sector because it brings high social returns but 

not private profit. GM technology is regulated by biosafety rules and only those varieties 

that pass the biosafety tests may be commercially sold. The institutional shifts related to 

the economics of GM crops differ in several critical ways from traditional agricultural 

innovation systems. 

2.6 Socio-Economic Studies on GMO 

 

Ex ante is a socio-economic assessment method undertaken before the potential release 

of a Genetically Modified Organism (GMO). This method serves to ascertain the impact 

on the economy and society. The study conducted after approval and adoption is known 

as an ex post study. 

 

Ex ante assessments in most cases comprise of experiments or field trial data supplied 

by scientists and developers of the product in order to predict the performance of a new 

product. Tanzania as a national has subscribed to the Cartagena Protocol on Biosafety. 

This protocol makes allowance for including a socio-economic assessment in biosafety 

regulatory approval processes and decision making for GM products. This therefore 

means that before a biosafety approval is made, an assessment of socio-economic 

considerations is likely to be done before the GM product reaches the commercialisation 
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approval processes. Socio-economic assessments therefore help to reduce the possibility 

of selecting GM products that do not have a market potential (Flack-Zepeda, 2009).  

 

Ex post studies base on data collected from different sectors and stakeholders who have 

experienced the impact of a new product. The calculations and measure used in this 

differ from ex ante. Ex  ante assessments help identify social and economic constraints 

which can inform decision makers about complementary  investments that have the 

potential to ensure the success of new technologies (Lusts and Smale, 2003).. 

2.7 Ex Ante techniques of GMO Impact measurement 

 

A number of approaches on the estimation of Ex ante economic impacts on genetically 

modified crops have been put to practise including the use of: partial budget approach, 

cost benefit analysis, economic surplus model and consumer and producer surplus 

approach and the computable  general equilibrium or simulation model. 

2.7.1 Partial Budgeting 

 

Partial budgeting is concerned with the evaluation of only selected parts of a system - 

only parts of a process, activity, enterprise, farm service matrix or of the whole farm 

(Dillon and Hardaker 1993, Ch. 5). In farm management in Field A partial budgeting is 

most commonly used to test possible adjustments to farm-level systems which are 

presently not working well. At higher levels it is widely used as the basis for structuring 

agricultural development projects. This approach comparehjhys the costs and returns of 

alternative production scenarios and evaluation of economic effects of minor 

adjustments to changes in resources (Dalsted  and Gutierrez, 2001). The approach uses 

methods to estimate changes in profits or losses, measures changes in income and 

returns of limited resources, provides limited assessment of risk, and suggests a range of 

prices or costs at which a technology becomes profitable. The method only includes 

budget components that are expected to change with the adoption of the new technology. 

The required variables included in the partial budget will vary according to what is 

expected to change. The basic data requirements are input and output quantities, input 
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prices, productivity levels of alternative technologies and output prices. (Babu and Rhoe, 

2003). 

2.7.2 Cost Benefit Analysis 

 

The cost benefit analysis methodology represents a framework of project benefits in 

which costs are identified, quantified, valued and compared to a range of optimality 

criteria on an ex ante basis (Anandajaysekeram et al., 2004). It focuses on direct benefits 

and costs by applying the economic shadow pricing method. The analysis accounts for 

multiplier effects, secondary effects and linkages. The cost benefit approach considers 

measurable gains and losses to determine the best course of action. It is useful for 

estimating the current and future impacts resulting from a potential technology 

introduction. The data required for the estimation of benefits include the expected total 

area affected by the technology, the expected percentage change in output per unit of 

input, net reduction in price discount, reduction in pesticide cost, net decrease in storage 

loss, expected price per tonne of the genetically modified crop and price per unit of crop, 

change in price of output and changze in input cost (Gittinger, 1995). In the case of the 

introduction of GM technology, a comparison may be done on the additional cost caused 

by the increase in the price of the new seed with the benefits that will result due to yield 

increase and cutting down on the price of pesticides. There are several stages in a CBA, 

namely defining the project, identifying impacts, calculating a monetary valuation, 

discounting, weighting and sensitivity analysis (Hanley  andSpash, 1995). At the stage 

of calculating a monetary valuation the CBA uses discounted measures of project worth 

tools such as the Net Present Value (NPV) and Benefit Cost Ratio (BCR). These 

measures are discussed in more detail below. 

 

2.8 Empirical Studies Consumer Attitudes and Perceptions Toward 

Genetically Modified Foods 

 

Consumers’ perceptions of biotechnology have been investigated in fifteen developed 

countries including the U.S. and France. Hoban, 2002 demonstrated that consumers 

from different areas of the world have quite diverse perceptions about biotechnology. 
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The study found that consumer perceptions about biotech products are very different 

depending on the type of information provided, government credibility, and cultural 

preferences. For example, the U.S. showed strong public support for biotechnology 

applications in comparison to other European countries.  The study indicated that the 

adverse effect of negative attributes on overall attitudes outweigh the favourable effects 

of positive attributes, suggesting that consumer sentiment about risk perceptions of 

biotechnology predominate over benefit perceptions. In addition, their results showed 

that trust in government regulations, a sense of outrage toward the new technology, and 

selected socio-demographic variables play a significant role in shaping consumer 

attitudes toward GM crops. Most U.S. consumers expressed a circumspect optimism 

about the benefits of biotechnology, and accept GM products if the price is appropriate 

and it benefits society. A study by Moon and Balasubramanian (2004) investigated the 

public’s attitude toward biotechnology. The study demonstrated that consumer 

acceptance of biotechnology depends on their cognitive assessment of its risky and 

beneficial attributes.  

 

Huffman et al. (2004) showed that an individual’s personal capitals, such as schooling, 

age, religion, and social capital, significantly affect the preference for GM information 

sources. Understanding the formation of trust in information sources is an important step 

in understanding consumers’ preferences for information on new products. Measurable 

attributes of a consumer, which are related to his or her household income, Personal 

Capital (PC) and Social Capital (SC), and prior beliefs in the formation of trust are 

useful in understanding what a consumer prefers as a source of information. Although 

the literature on the economics of trust is growing rapidly, few studies have examined 

the contribution of an individual’s PC and SC to his or her trust. This article has 

provided new econometric evidence that PC and SC of adults who are consumers affect 

significantly their trust in five different sources of information on genetic modification 

relative to an independent, third-party source. Based on the Estimates of Multinomial 

Logit Model on who the respondents would trust to provide verifiable information on 

Genetically Modified Foods used in their study, they showed that an individual’s PC—

schooling, age, religion, and self-reporting status as being informed about GM foods—

and SC in religious affiliation contributed significantly to explaining the odds of 

particular information source preferences. 
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Although many organizations disseminate information on a wide range of topics, they 

must gain the trust of a constituent group before they can affect decisions. In the case of 

GM foods, the international environmental NGOs and agricultural biotech industry 

disseminate conflicting information. International environmental NGOs disseminate 

negative information; agricultural biotech industry disseminates positive information. In 

fact, the international environmental NGOs, agricultural biotechnology industry, all have 

different interpretations of the role of GM foods should play in our society. Hence, the 

federal government is not a valid third-party source. 

 

There has been much public debate about consumer acceptability of GM products, if 

mandatory labelling of GM products were required. Caswell (2006) stated that the initial 

direction and speed of market development for r foods produced using genetically 

modified organisms (GMOs) is significantly influenced by the choice of labelling 

policy. However, he argued that there are good economic reasons for not requiring all 

information to be disclosed on food labels. For example, those include substantial 

difficulty in separating biotech ingredients from non-biotech ingredients, increased 

marketing cost due to segregation of biotech products from non-biotech products, and 

limits to the amount that can be displayed on a label. 

 

Several studies have demonstrated that uncertainty about agro-biotechnology 

applications applies to many fields, including human health, sustainability, environment 

safety, and ethical issues (Martinelli, 2004; Bucchi&Neresini, 2004; Frewer, 2003, 

Wolt& Peterson, 2000). Altogether, these factors are decisive in building attitudes 

towards GM products (Martinelli et al., 2005; Slovic, 2000). Moreover, Science itself is 

intrinsically unable to provide univocal and thorough knowledge on agro-biotechnology 

implications for present and future generations. Scholderer&Frewer (2003) and 

Bucchi&Neresini (2002) have proved that scientists’ conflicting statements about GMOs 

effects emphasize the public concern. Consequently, Europeans feel very confused as 

regards different applications of agro-biotechnology (Gaskell et al., 2004; Observa 2000, 

2002, 2003; Evans & Durant, 1995). In particular, citizens-consumers tend to base their 

evaluations on self-made estimates of the risks and the benefits of a given technology 

and these appraisals can strongly differ from those of experts and technicians (Savadori 

et al., 2004). As a consequence, GM applications in health care receive great support, 

while GM food and xenotransplants seem to be least supported (Eurobarometer, 2003; 
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Frewer& Shepherd, 1995; Bredahl et al., 1998). Generally, opposition seems to be 

stronger when people recognize only the perceived risks of a technology application, 

while the benefits are ofnegligible importance (Gaskell et al., 2004). Thus, consumers 

can have distinct opinions of the same technology according to its purpose: if DNA 

technologies are beneficial for health, they are likely to receive greater support than 

technologies that do not offer similar benefits (Gaskell et al., 2003). 

 

A survey of consumers conducted in Nairobi, Kenya  (Kimenju et al, 2003), in the 

period between November and December 2003, at various points of sale (supermarkets, 

kiosks, and posho mills) to determine consumer awareness and attitudes towards 

genetically modified (GM) foods found that more than 38% of the respondents were 

aware of GM crops, mostly from newspapers, television and radio. The same research 

indicated that besides the mainstream media channels, others had learned about GM 

crops at school. Newspapers and television were more important to higher-income and 

more educated consumers. Respondents acknowledged the technology’s potential 

positive impacts, with more than 80% agreeing that it increases productivity. Sixty-eight 

percent said they would buy GM maize meal at the same price as their favorite brands, 

although many had concerns; half of the respondents feared that GM technology could 

lead to a loss of biodiversity and affect non-target insects; while more than one-third an 

equivalent of 37% of the respondents had concerns about the effects of GM food on 

human health. Conclusions drawn from this research indicate that GM technology has a 

role to play in food security in Kenya. However, consumers need more information 

about the technology, which can be provided through established sources of information. 

 

Information from media is provided either by private firms with their own profit-

maximizing and ideological objectives or by public sources that may have the formal 

goal of providing objective information, but administrators and governments may have 

their own (private) incentives to bias the information (Swinnen, McCluskey, &Francken, 

2003). This issue is particularly relevant for consumers' associated risk perceptions of 

biotechnology. Over 90% of consumers receive information about food and 

biotechnology primarily through the popular press and television (Hoban & Kendall, 

1993). Extensive media coverage can contribute to heightened perceptions of risk. For 

example, the media coverage of bovine spongiform encephalopathy (BSE), commonly 

known as "mad cow disease," in Europe, Japan, and now Canada, resulted in declining 
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beef demand. Verbeke, Ward, and Viaene (2000) found that television coverage on meat 

safety had a negative effect on demand for red meat after the BSE outbreak in Belgium. 

Younger people and households with young children were the most susceptible to such 

negative media coverage. Frewer, Howard, and Shepherd (1998) concluded that 

television, radio, and newspapers, followed by discussion with other people, were the 

main information channels by which people base their decisions about biotechnology. 

 

A significant number of studies have been published on consumers’ attitude toward GM 

food in different countries (Lusk et al. 2005; Smale et al. 2009). A smaller group of 

studies has focused on the issue of labelling and consumers’ willingness to pay (WTP) 

for GM food labelling. However, we found only four studies related to consumer 

acceptance of GM food and GM food labeling in India (Anand, Mittelhammer, and 

McCluskey 2007; Deodhar, Ganesh, and Chern 2007; Krishna and Qaim 2008; Bansal, 

Chakravarty, and Ramaswami 2008). While we are aware of the limitations in the 

methodologies employed in consumer studies, including the frequent upward biases of 

WTP estimates with stated preference methods, these studies still provide a useful 

indication of Indian consumer preferences and consequently their potential reaction to 

GM-labeled products. Anand, Mittelhammer, and McCluskey (2007) conducted a survey 

of consumers’ WTP for two types of GM wheat in New Delhi and Patna, India, in 2005. 

Their contingent valuation study focuses on estimating urban consumers’ WTP for 

chapati made with either first-generation (herbicide-resistant) GM wheat or second-

generation (good for the heart) GM wheat. With the former, they also subject consumers 

to either positive or negative information on the technology and the health risk it may be 

associated with. In this section, we will briefly review the results of these studies. The 

first result shows that without any information, consumers are willing to a pay a 7 

percent premium for GM-wheat-derived chapati. However, this figure has to be put into 

context: Fewer than 46 percent of these consumers considered themselves either very or 

somewhat knowledgeable about GM foods; the remainder was unaware of GM food. 

The second important result is that information exposure is critical in determining 

whether or not consumers are willing to purchase GM wheat products. An evocation of 

possible health risk can completely alter attitudes against GM. On the contrary, positive 

information can have relatively moderate effects on WTP. This underlines the possible 

role of media in the outcome of labelling. 
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The effects of genetically modified foods on human health and wellbeing are at its 

infancy. There exist little reputable scientific evidence in the current literature to suggest 

that genetically modified foods are safe for human consumption and health. Food 

producers and processors in response to the increasing demand for cheap, nutritious 

foods have invested considerable resources in developing new products using genetic 

engineering. It is hoped that this new technology would be used to solve the problems of 

hunger, food security and pest control, but at what cost to the safety of the consumer and 

public (Oxfam, 2005; The Pew Institute on Food and Biotechnology, 2005). The high 

levels of unpredictable consequences of genetic engineering have led several know 

groups and organizations to express their dissatisfaction on the use of Gene technology 

in food production. The views of these groups are that genetically modified foods should 

never be allowed into the food chain. Genetically modified foods introduce new 

allergens, toxins, disruptive chemicals, soil polluting ingredients, mutated species, and 

unknown protein combinations into our bodies and into the whole environment, create 

new allergens and reduce nutritional content. In addition, genetically modified 

monoculture threatens the biodiversity and resilience of all future crop farming practices 

(Batalion, 2000).Genetically modified foods have been reported to cause deaths and near 

deaths in the U.S. from allergic reactions for example by the genetically altered variety 

of the food supplement L-tryptophan. Brazil nut gene spliced into soybean caused 

allergic reactions in some susceptible individuals. In 1994, USFDA approved genetically 

produced growth hormone rBGH for injection into dairy cows. But, rBGH is linked to a 

potential chemical hormone IGF-1 and this hormone increases the risks of human breast, 

prostate and colon cancer up to 400 % to 500 %. Canada, the European Union, Australia 

and New Zealand have all banned rBGH as safe. The Codex Alimentarius has also 

refused to certify rBGH as safe (Batalion, 2000). 

 

2.8.1 Empirical Studies on Ex Ante Economic Impacts of GMO 

 

This is a summary of ex ante studies from different literature sources arranged according 

to the assessment method or approach used. This section is included to illustrate how the 

above mentioned approaches were applied in different ex ante studies from literature and 

the results that were attained. 
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2.8.2 Empirical Studies basing on Partial Budget Approach 

 

The partial budgeting approach has been used in a variety of ex ante studies on 

transgenic crops (Alston, Hyde, Marra, & Mitchell, 2003; Annou, Wailes, & Cramer, 

2000; Fulton &Keyowski, 1999; Gianessi et al., 2002). Although it is based on (a) 

representative producer(s) and data for the conventional technology, and thus requires a 

number of assumptions, the approach is defensible in the absence of farm-level data for 

a technology that has yet to be introduced commercially.  

 

Alston et al., (2002) estimated the likely economic impact of the commercial adoption of 

Monsanto’s Yieldgard Rootworm in the United States. The study involved evaluating 

the farm level economic impacts into an estimated economy-wide impact. Data from 11 

districts was used. The  study  assumed  that all farmers  in  a  particular  agro-ecological 

region  would  adopt the technology in a year if it was expected to be more profitable 

than the next best alternative, subject to non-pecuniary risks. The results from the study 

varied according to the scenario and the region, but overall there were benefits.  The 

total annual regional benefits, under the moderate scenario and  based  on  the  regional 

prices  of  corn  in  2000  ($1.85/bushel)  was  $16.49  per  acre  treated. Between the 

low and high scenarios, the estimated total benefits ranged from $8 to $29 per acre. The 

annual national benefit in 2000 using 2000 prices was estimated at $402 million.  

 

 

The empirical simulation by Hareau (2002) used partial budget figures for potatoes and 

rice as a starting point to simulate the impact of transgenic varieties.  They  assumed  

that transgenic varieties  have  an  impact  on  some  variables  of  the  partial  budget,  

changing  their  value  with respect to the benchmark figures representing the cost of 

producing under the actual or traditional technology. The  key variables in the partial 

budget were the difference  between the per hectare cost of  inputs  used  in  the  

traditional  technology  and  the  new  per  hectare  cost  of  inputs  under transgenic  

technologies,  the  expected  increase  in  yield  per  hectare  of  the  transgenic  

technology with respect to the traditional technology and the increase in price of 

transgenic seeds.   
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Hareau’s study (2002) accounts for the presence of imperfect competition in the 

Uruguay market for  the  transgenic  seed  due  to  the  monopolistic  nature  of  gene  

ownership.  The  is  change  in economic  surplus  generated  after  the  adoption  of  the  

new  technologies  was  found  to  be potentially  positive,  even  though  the  seed  

mark-up  charged  by  the  monopolist reduces  its magnitude  compared  to  expected  

benefits  in  perfectly  competitive  markets.  The domestic benefits in the economy 

decreased with the increase in the seed premium level, and many private profits were 

extracted out of the country.  At the same time adoption was also lower, further reducing 

domestic benefits. 

2.8.3 Empirical Studies basing on Cost Benefit Approach 

 

The findings of Flannery et al., (2004) concurred with other similar studies (May, 2003) 

and underlines the potential economic benefit of commercial-scale GM sugar beet 

adoption to the industry. The potential economic benefit is the convenience factor 

associated with GM crop cultivation. It affords the producer the opportunity to reduce 

labour time and provides flexibility in their management practices since most Irish 

farmers work part-time. In addition, the adoption of GM crops at farm level is dependent 

on technology that is cost saving through a reduced need for pest and disease control. 

Overall, the analysis showed that the potential exists for GM crops to be more profitable 

for Irish farmers than conventional crops.  

 

 

A study by Zimmermann and Qaim (2004) applied cost benefit analysis to measure the 

potential impacts of golden rice in the Philippines. Golden rice has been genetically 

modified to produce beta-carotene in the endosperm of grain for the improvement of the 

availability of vitamin A. A preliminary cost benefit analysis showed that research and 

development expenditures for golden rice were a highly profitable public investment. In 

the  scenario  the  calculated  internal rate  of return  ranged  between  66  and  133  

percent. These returns were higher than for many crop breeding projects focusing on the 

improvement of agronomic traits. The analysis demonstrated a high economic 

significance.  The breeding programme was a promising and efficient way of reducing 
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micronutrient deficiencies among the poor. The analysis was the first attempt to quantify 

the health impacts of micronutrient-enriched food crops within an economic framework. 
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CHAPTER THREE 

 

3.0 RESEARCH METHODOLOGY 

 

3.1. Introduction 

 

 

This chapter outlines the research plan and methods used to gather data for the research 

questions developed in Section 1.6, and to answer the objectives stated in Section 1.5. 

The research plan includes research design, discussion of the sampling method, sample 

size, data collection method, and questionnaire development. Finally, the data analysis 

techniques used in this study are discussed. 

3.2. Research Design and Strategy 

 

This research used a cross-sectional survey design in order to collect both qualitative 

and quantitative data on the socio-economic status and individual perceptions of GM 

crops and foods. Participants in this exercise were drawn from urban and peri-urban 

areas of Dar-es-Salaam where interviews were administered using semi-structured 

questionnaire. The research targeted 100 respondents that includedtraders, consumers, 

extension workers, community leaders, journalists, policy makers, and scientists. A list 

of locations within Dar es Salaam region and its districts was prepared prior to the 

survey. This was attained from the Regional Commissioners office and comprised the 

accurately defined and recognised geographical demarcations of Dar es Salaam Region. 

This list was further used to select target areas that the researcher focussed her efforts of 

information gathering based on the diverse activities conducted by the different social 

economic groups. 

 



34 

 

3.3. Sampling Methods and Procedures 

  

A stratified sampling technique was used when doing a cross-sectional survey to identify 

important subgroups of people as every sampling unit has an equal chance of being 

chosen for the sample (Sekaran, 2003). In addition, systematic sampling is often 

recommended for consumer attitude surveys and consumer behaviour surveys (Sekaran, 

2003; Cavana, Delahaye and Sekaran, 2001) as the method is suitable when the 

population frame is large (Sekaran, 2003).  

 

To attain the sample size required, a list of targeted locations within Dar es Salaam 

Districts was developed to ensure traders, consumers, extension workers, community 

leaders, journalists, policy makers are represented. This list was prepared prior the 

survey and respondents from the locations within the selected areas were then then 

chosen. 

3.4. Sample Population and Size 

 

The targeted sample frame for surveys was the non-institutionalized Tanzanian adult 

(eighteen years and older) civilian population. The target sample was selected using a 

proportional probability sample drawn from 4,364,541 populations for Dar es Salaam 

region inclusive of men, women and children. Selection of which adult was to be 

interviewed was accomplished by asking to interview the person aged 18 or over. The 

geographic coverage of the survey was commensurate with regions population estimates 

published by the national Bureau of Statistics Population distribution by Administrative 

areas 2012 Population and Housing Census. 

 

Selecting a sample size is considered an important factor in order to make 

generalizations with confidence about the constructs under investigation. Therefore, the 

sample size should provide reliable estimates and reflect the population parameters as 

closely as possible with a narrow margin of error (Sekaran, 2003). Thus the sample 

should be unbiased and large enough to satisfy the need of the research. A sample 

population of 200 was selected bearing in mind the margin of errors resulting from the 

response rates. 
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Population  

size 

Sample Size 

Continuous data 

(margin of error=.03) 

Categorical data 

(margin of error=.05) 

 

alpha=.10 

t=1.65 

alpha=.05 

t=1.96 

alpha=.01 

t=2.58 

p=.50 

t=1.65 

p=.50 

t=1.96 

p=.50 

t=2.58 

100 46 55 68 74 80 87 

200 59 75 102 116 132 154 

300 65 85 123 143 169 207 

400 69 92 137 162 196 250 

500 72 96 147 176 218 286 

600 73 100 155 187 235 316 

700 75 102 161 196 249 341 

800 76 104 166 203 260 363 

900 76 105 170 209 270 382 

1,000 77 106 173 213 278 399 

1,500 79 110 183 230 306 461 

2,000 83 112 189 239 323 499 

4,000 83 119 198 254 351 570 

6,000 83 119 209 259 362 598 

8,000 83 119 209 262 367 613 

10,000 83 119 209 264 370 623 

 

 

Table 1: Table for Determining Minimum Returned Sample Size for a Given 

Population Size for Continuous and Categorical Data (Bartlett, Kotrlik& Higgins 

2001) 

3.5. Data Types and Collection Methods 

  

 

Descriptive research methodology employing interview and questionnaire data 

collection methods were used to complete the study, after obtaining approval from 
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Mzumbe University - Dar es Salaam Business School. Valid responses were 

gathered from students at Mzumbe University, Institute of Finance Management, 

University of Dar es Salaam and Colleges around Dar es Salaam. Knowledge 

variables were measured through self-reporting and by objectively by asking 

respondents whether they agreed or disagreed with the questionnaire statements. For 

both of the subjective knowledge measures, “do not know” responses were coded as 

“not at all knowledgeable.” 

Instead of asking objective statements as true or false questions, respondents were 

asked whether they agreed or disagreed with each statement. The three items were 

added together to create an objective knowledge scale which ranged from 0 to 3, 

where 0 represented a respondent who failed to answer any of the statements 

correctly, and 3 represented a respondent who answered all three statements 

correctly. For each of the objective knowledge measures, “do not know” responses 

were coded as incorrect responses. 

 

3.6. Questionnaire Design 

 

A questionnaire was developed to obtain information from consumers on their 

awareness and knowledge of biotechnology and GM crops, their attitudes towards GM 

food, and their willingness to pay for it. Additional questions dealt with the source(s) of 

information on GM food, and their consumption habits. The survey instrument was 

pretested and enumerators thoroughly trained on its administration. The enumerators 

will approach every tenth respondent that came along for a possible interview. In the 

questionnaire structure, the first question sought to establish whether the respondents 

were aware of GM crops. If the consumer was aware, the entire questionnaire was then 

administered, including questions on knowledge of GM foods.  

3.7. Data Analysis 

 

The data from the survey were collated and cleaned. Given the nature of the survey 

instrument and the data generated, descriptive statistics method was used in the analysis. 



37 

 

This involved mainly tabular presentations of frequency counts and percentages, as well 

as the use of charts and histograms for the presentation. 

 

The data was then analysed with the help of the applications software; Statistical 

Package for Social Science (SPSS) as well as Microsoft excel. The findings will then be 

presented in form of tables, graphs and charts where applicable. Data analysis will make 

use of descriptive and confirmatory factor analysis as well as regression analysis. 
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4.0 RESEARCH FINDINGS 

 

4.1. Introduction 

 

Participants fell into two broad categories in terms of their understanding of GM food. 

Those that were confident about their level of understanding described the process of 

genetic modification in terms of altering DNA of plants or crops for the purpose of 

society, business and science. They expressed awareness of popular/media images of 

GM food and recalled strong images of environmental protesters destroying GM crops, 

while feeling critical towards them. Those that were less confident about their level of 

understanding described genetic modification as a process of altering or modifying food 

in various ways for the benefit of the consumer.A wide range of views towards GM food 

were expressed in the depth interviews and these could be broadly grouped into four sets 

of attitudes, each including a range of more specific perspectives. Positive attitudes were 

articulated in terms of the perceived benefits of GM food for society, the perception that 

the benefits of GM food outweigh the potential risks and trust in the motivations of 

producers and regulators. A key driver of negative attitudes was concern about perceived 

health and environmental risks and unintended consequences relating to GM food and 

scepticism about the motivations of producers and regulators of GM food. Participants 

occupying the ‘middle ground’ articulated their position on GM food as being neither 

overall positive nor overall negative. Within this group were two sets of attitudes. Those 

with undecided attitudes presented themselves as unable to form a clear judgement about 

whether they were positive or negative towards GM food either because of a lack of 

personal knowledge on the subject, or because of the a lack of evidence about GM food 

currently available. The second set of attitudes among people holding the middle ground 

could be defined as not holding a view on GM food. Participants holding this position 

did so either because they perceived that GM food was a ‘private’ issue for individual 

consumers rather then a public issue, or because GM food was simply a low priority 

issue for that individual. 
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Variable Category Point of Sale Total 

  Supermarket Kiosk 

Posho 

Mill   

Gender 
Female 33 10 2 45 

Male 30 18 7 55 

Employment Status 

Formally Employed 34 7 1 42 

Self Employed 19 8 2 29 

Student 14 5 0 19 

Unemployed 0 7 3 10 

Education Level 

None 0 0 0 0 

Primary 1 13 7 21 

Secondary 5 27 8 39 

High School 12 13 2 27 

Tertiary University 10 3 0 13 

Monthly Income 

(Tshs) 

 0-100,000  2 6 2 10 

 100,000-300,000  3 4 3 10 

 300,000-500,000  14 22 15 51 

 500,000-1,000,000  11 8 5 24 

 Over 1,000,000  4 1 0 5 

 

Table 1: Socioeconomic characteristics of Consumers grouped by respondents' 

different categories 

The total number of respondents interviewed in this research was 125, however 

incomplete data from the field questionnaire responses this number reduced the usable 

number of respondents to 100.   

 

Analysis of the awareness of GM crops shows clear differences by gender response. 

Men responded more than women (55% vs. 45%) as shown by chart 1.This though 

doesn’t have an indication if either of the group has the awareness nor the knowledge on 

GMO.It is assumed that an individual‘s knowledge is closely related to his/her level of 
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education. If an individual‘s education level is high, then his/her knowledge for GM 

crops, food is expected to be high. Thus, it is hypothesized that subjective and objective 

knowledge is positively related to awareness of GM crops and foods (Hill and Hoban, 

2002). 

 

The demographic characteristic of education needs was included when assessing peoples 

‘perceptions because of its strong connections with knowing and learning (Grobe 1999, 

Frewer, 2000). Table 1 gives a summary of individual respondents ‘educational levels 

distribution per cluster. Results in table 1 shows that in total 13% of the respondents 

attained tertiary school level education. Respondents who had only attained secondary 

school level education overall were 39%. Only 21% of overall respondents had attained 

primary level education and 27% had attained high school level of education. According 

to Gaskell, (2004) supporters of GE are more likely to be better educated while the 

rejecters are likely to be less educated. People with higher education are less skeptical 

and more willing to learn about GMOs. Related studies done in New Zealand found that 

people with post-secondary qualifications were significantly more likely to identify the 

risks and benefits of new technologies correctly than those with lower qualifications 

(Scones and Thompson, 1994). 
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Chart 1: Respondent’s gender distribution 

 

Education 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Primary 20 20.0 20.0 20.0 

Secondary 41 41.0 41.0 61.0 

Tertiary 26 26.0 26.0 87.0 

University 13 13.0 13.0 100.0 

Total 100 100.0 100.0  

 

Table 2: Respondents education level distribution 

 

 

Most locals are likely to consume GMO food every day although they know very little 

about it. Few claim to have heard or read much about it, few are aware of the presence 

of GMO ingredients in supermarkets or in their own diets, and few have ever discussed 

the topic with anyone else. However, most respondents report knowing little or nothing 

about the technology. Basic quizzes on biotechnology and food production reveal that 

Tanzanians are generally uninformed about both. These results are presented below. 

 

Forty-three percent had heard or read “not much” or “nothing at all” about genetic 

engineering or biotechnology, while 45% had heard or read “some.” Only 12% had 

heard or read a “great deal” about it (Figure 1). There has been only a slight decrease in 

how much people have heard or read about GMO foods since 2001. For example, 3% 

fewer respondents reported having heard “some” or “a lot” and 3% more respondents 

reported having heard “nothing at all.” 
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Figure 1: Amount Heard or Read about GMO n=100 

 

Only 19% of the sample reported that they could remember any events or news stories 

related to genetically modified food. When pressed further, less than 1% of the total 

sample could recall specific details of a story or event related to the topic. Most 

respondents who answered this question gave vague responses like, “something about 

corn,” or, “pros and cons.” This despite the fact that almost every respondent reported 

exposure to at least one news source often (36%) or everyday (26%) every after a while, 

8 % Once in a while and 31% never use information sources as indicated in  (Figure 2). 

 

Comparing the results to a survey of consumers conducted in Nairobi, Kenya (Kimenju 

et al, 2003), in the period between November and December 2003, at various points of 

sale (supermarkets, kiosks, and posho mills) to determine consumer awareness and 

attitudes towards genetically modified (GM) foods found that more than 38% of the 

respondents were aware of GM crops, mostly from newspapers, television and radio. 

The same research indicated that besides the mainstream media channels, others had 

learned about GM crops at school. Newspapers and television were more important to 

higher-income and more educated consumers. 

 

This is an indication that the mainstream media channels cover little on agricultural 

scientific technology a reason why we have very minimal number of Tanzanians lacking 

the awareness. 
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Figure 2 : Use of News Sources (n=100) 

 

Variable Category Total 

Monthly Income 

(Tshs) 

 0-100,000  10 

 100,000-300,000  10 

 300,000-500,000  51 

 500,000-1,000,000  24 

 Over 1,000,000  5 

Total 100 

Table 3: Respondents Income Levels 

 

The level of abundance of products with genetically modified ingredients in the 

marketplace today is unknown, from the responses collected, less than three quarters of 

the respondents (23%) were aware that genetically modified food products are currently 

for sale in supermarkets (Figure 3). A more than half of the respondents (52%) did not 

believe such products were available in supermarkets, while more than quarters (25%) 
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were not sure. This indicates a continued lack of awareness about the prevalence of 

GMO food. 

 

The first result from Anand, Mittelhammer, and McCluskey (2007) survey shows that 

without any information, consumers are willing to a pay a 7 percent premium for GM-

wheat-derived chapati. However, this figure has to be put into context: Fewer than 46 

percent of these consumers considered themselves either very or somewhat 

knowledgeable about GM foods; the remainder was unaware of GM food. The second 

important result is that information exposure is critical in determining whether or not 

consumers are willing to purchase GM wheat products. An evocation of possible health 

risk can completely alter attitudes against GM. On the contrary, positive information can 

have relatively moderate effects on willingness to pay.This outcome clearly indicates 

that there may be availability of GMO products in food stores but the labelling or lack of 

it affects the awareness of the products. Comparing with the results from the academic 

qualification and media coverage of GMO foods it’s likely that food labelling may 

contain GMO information but the lack of knowledge on GMO may cause people ignore 

the meaning of what is contained in the products. 

 

 

Figure 3: Awareness of GMO Food in Supermarkets 
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Estimates suggest that between 60% and 70% of processed foods contain some form of 

genetically modified ingredient, most often processed corn or soy, making it very likely 

that most people may be consuming foods with components derived at least in part from 

genetically modified crops (GEO-PIE, 2003). Nevertheless, only a quarter of 

respondents (26%) said that they had consumed food containing genetically modified 

ingredients, 58% said they had not, and 15% were not sure (Figure 4). These measures 

illustrate that most locals remain generally unaware of agricultural biotechnology and its 

prevalence in their lives.The presence or lack of relevant laws to monitor regulated entry 

and use of genetically modified foods into Tanzania has yet to show the extent of 

availability of GMO products and the consumption of these products. Genetically 

modified foods are still being allowed for sale and distribution without any 

restriction.(Oxfam, 2005; The Pew Institute on Food and Biotechnology, 2005) have 

shown reservation in GMO technology and although the technology would be used to 

solve the problems of hunger, food security and pest control, the cost of its effect on the 

safety of the consumer and public should not be underestimated. 

 

 

Figure 4: Awareness of Eating GMO Food 

 

Tanzanians are not spending a lot of time talking about GMO foods. When asked how 

often they discuss the topic of biotechnology or genetic modification, almost two-thirds 
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(62%) of the respondents reported that they had never discussed it at all. Of the 38% 

who reported having at least one conversation about biotechnology, 89% had discussed 

it “occasionally” or “only once or twice,” while only 11% of this group had discussed it 

“frequently.” Overall, only 20% of the entire sample had a conversation about the topic 

more than once or twice (see Figure 5). 

 

 

Figure 5: Frequency of Discussion on GMO 

 

In separate questions we asked people to rate their understanding of “science and 

technology” and “biotechnology, genetic engineering, or genetic modification.” More 

than half of the respondents (63%) rated their knowledge of science and technology as 

“fair” or “poor,” about a quarter (22%) rated it as “good,” and 14% thought their 

understanding of the topic was “very good” or “excellent” (Figure 6).”. Comparing these 

results to a survey conducted in Asia on knowledge of agricultural biotechnology, it 

revealed that the knowledge of consumers in China, Indonesia, and the Philippines on 

science and technology and technical terms associated with agricultural biotechnology 

was quite low. However, consumers have exhibited awareness of which crops have been 

developed through biotechnology (AFIC, 2003). 
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Figure 6: Self-rated Knowledge of Science 

 

Similarly, most respondents said they don’t know much about biotechnology, genetic 

engineering, or genetic modification. The majority of Tanzanians claim to know “very 

little” (55%) or “nothing at all” (22%) about biotechnology. In contrast, 21% of the 

respondents said they know “a fair amount,” while only 2% said they know “a great 

deal” about the subject (Figure 7). A comparison analysis with empirical studies 

conducted show that Europeans feel very confused as regards different applications of 

agro-biotechnology (Gaskell et al., 2004; Observa 2000, 2002, 2003; Evans & Durant, 

1995). In particular, citizens-consumers tend to base their evaluations on self-made 

estimates of the risks and the benefits of a given technology and these appraisals can 

strongly differ from those of experts and technicians (Savadori et al., 2004). 

 



48 

 

 

Figure 7: Self-Rated Knowledge of Biotechnology, 

 

Considering that most locals have not heard or read much about biotechnology, genetic 

engineering or genetic modification, and considering it is not a frequent topic of 

conversation, it is not surprising that a quiz on actual knowledge revealed a lack of 

familiarity with the subject. To assess respondents’ actual knowledge of science and 

genetic modification, we used a set of 11 true/false questions based on those originally 

developed. More than half of the respondents (52%) received a failing grade of less than 

70% correct. Only 4% of the sample answered all quiz questions correctly. The mean 

score for the quiz was 64%. While most respondents did poorly on this test, and their 

overall performance was dismal. 

 

Most of the food in Tanzania is produced on scale family farms. (True) 72% 

There is enough food produced in Tanzania to feed all the people in this locally. (True) 69% 

Most of the bananas sold in Tanzania's markets are grown in this country. (False) 84% 

Most of the corn grown in Tanzania's is used for local consumption. (True) 92% 

Table 4: Knowledge of Food Production 

 

38 respondents comprising 46% of the total respondents had completed high school 

level. Tertiary University was the highest level of formal education for less than a 
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quarter of the sample (16%). More than a quarter (30%) had high school education, 39% 

of the sample had completed a four-year secondary education and 16% had only attained 

up to primary level education. 

 

Variable Category Point of Sale Total 
Percentage 

Total 

Education 

Level 

None 0 0 0 0% 

Primary 6 7 13 16% 

Secondary 13 19 32 39% 

High School 15 10 25 30% 

Tertiary 

University 
5 8 13 

16% 

Total 83 

 Table 5: Analysis by education level 

 

Consumer attitudes on GMO technology were determined and summarised using five 

variables that represented the perception of benefits, environmental risk, health risk, 

ethics, and equity concerns. In order to facilitate the summary of analysis, “strongly 

agree” and “agree” were collapsed into a single category, as were “strongly disagree” 

and “disagree.” Table 6 shows the percentage of consumers that completed the 

statements with “agree”, “disagree”, and “neutral.” A large percentage of respondents 

believe that technology has potential positive impacts, with more than 60% agreeing that 

it can offer a solution to problems related to food production around the world, 39% that 

it can reduce pesticides in food, and has potential of reducing pesticide residues in the 

environment. However, a large number of consumers expressed concerns about potential 

negative effects. About half of the respondents think that insect resistant GMO crops 

may kill non-target insects and that the technology could lead to a loss of local crop 

varieties. More than one third of the consumers expressed fears about the health effects 

of GMO foods, think that people could suffer allergic reactions after consuming GMO 

foods (40%), and think that consumption could lead to an increase in resistance to 

antibiotics (35%). Half of the people think that GMO food is artificial and that GMO 

represents tampering with nature. On equity issues, the Tanzanian consumer clearly 



50 

 

disagrees that GMO crops are biased to large-scale farmers and multinationals. A 

majority (71%) disagrees with the statement that GMO products do not benefit. 

 

Consumer Attitudes 

Variable  Reason Agree Disagree Neutral 

Benefit 

GMO technology increases productivity and 

offers solution to food problem  49 34 17 

GMO can create foods with enhanced nutritional 

value  68 15 17 

GMO has potential of being resistant to pests and 

diseases 70 16 14 

Environment 

risk  

Insect resistant GMO crops may cause death of 

untargeted insects  44 43 13 

GMO can lead to a loss of original plant varieties  45 39 16 

GMO threatens the environment  29 46 25 

Health risk  

People could suffer allergic reaction from 

consumption of GMO foods  52 34 14 

GMO foods can affect one’s health  37 48 15 

GMO food consumption might lead to an increase 

in antibiotic-resistant diseases  35 43 22 

Moral/Ethical 

Concerns  

GMO food is artificial  44 39 17 

GMO is tampering with nature  52 44 4 

Equity 

concerns  

GMO products are being forced on developing 

countries by developed countries  36 54 10 

GMO products only benefit multinationals 35 55 10 

GMO products don’t benefit small-scale farmers  32 59 9 

 

Table 6: Consumers' attitudes on GMO technology 

 

Most respondents believe in the technology’s potential positive impacts, with more than 

80% (88 of respondents from Table 10) agreeing that it can offer a solution to food 

problem.Respondent’s opinion of the acceptability and attitude of GMO foods is split 



51 

 

with 80% of the public approving plant-based GMO foods, while only about a quarter 

approved of animal-based GMO foods. Approval of GMO food is still uncertain 

amongst many local as they lack extensive knowledge to make informed judgement on 

these products. 

Consumer Attitudes 

 

Biotech leads to Food  Security 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Completely Agree 25 25.0 25.0 25.0 

SomewahtAgreee 63 63.0 63.0 88.0 

Somewhat Disagree 12 12.0 12.0 100.0 

Total 100 100.0 100.0  

 

Table 7: Consumer attitudes on the Impact of Biotechnology Food security 

 

Results from Table 8 indicate that a cumulative total of 80 out of 100 of the respondents 

said that biotechnology can help in tackling food and crop production constraints as they 

have potential to increase yield (47 respondents), ability for the BT crops to tolerate 

droughts (23), and ability to resist insect pests and diseases as indicated by 10 of the 

respondents.  However, most of respondents expressed concerns about potential negative 

effects with the majority of respondentsthat insect resistant GMO crops may kill non-

target insects which are useful soil organisms and that the technology could lead to a 

loss of local varieties.  

 

In view of the scarcity of food available worldwide, Genetically Modified Crops 

(GMCs) have become necessary. According to Delgado (2004) there is a duty to explore 

possible contributions which GM crops can make in relation to reducing world hunger, 

malnutrition, unemployment and poverty. 
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Using BT to Tackle Crop Production Constraints(Expectation) 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Increase yield potential 47 47.0 47.0 47.0 

Propagation of disease-free 

planting materials 
20 20.0 20.0 67.0 

Drought tolerance 23 23.0 23.0 90.0 

Pest and Disease 

Resistance 
10 10.0 10.0 100.0 

Total 100 100.0 100.0  

 

Table 8: Using BT to Tackle Crop Production Constraints(Expectation) 

 

Results from Table 9 indicate that more than two-thirds of the consumers expressed 

fears about the health effects of GMO foods think that people could suffer allergic 

reactions after consuming GMO foods (84), and think that consumption could lead to an 

increase in resistance to antibiotics. Respondents’ perceptions show that GMO food is 

artificial and that GMO represents tampering with nature.Although a large majority 

disagrees with the statement that GMO products do not benefit. 

 

The effects of genetically modified foods on human health and wellbeing are at its 

infancy. There exist little reputable scientific evidence in the current literature to suggest 

that genetically modified foods are safe for human consumption and health.Respondents 

believed that GMO foods consumed over a long year periods could lead to their 

common medical ailments included: allergic reactions (20 %), susceptibility to colds and 

infections (18 %), cancer (17 %), hormonal imbalances (15 %), respiratory problems (7 

%) immunosuppression (5 %) and other (18 %). These medical claims were supported 

by medical certificates, diagnosis, treatment regimens, physician letters and/or 

prescriptions. Foods consumed were validated against the list of known genetically 

modified foods (Center for Food Safety, Washington DC; The Pew Institute on Food 

and Biotechnology, 2005). 
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Biotech Impact in Human Health 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Does not affect the health of 

people 
7 7.0 7.0 7.0 

Affects the health of people 84 84.0 84.0 91.0 

Not sure how agricultural 

biotechnology affects the 

health of people 

9 9.0 9.0 100.0 

Total 100 100.0 100.0  

 

Table 9: Consumer Attitudes on the impact of Biotechnology in human health 

 

Among the questions asked was whether respondents were aware of biotechnology. This 

question was meant to ascertain if the people knew about the technological advances 

that are used in crop and animal production. Results obtained showed that over 77 of the 

respondents were well aware of GMO crops and technology while 23 of the respondents 

were not very sure of the technology and its impacts s shown by results from Table 10. 

 

 

Specific knowledge of biotechnology 

 

Knowledge of GMO Crops 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Very Much 32 32.0 32.0 32.0 

Much 45 45.0 45.0 77.0 

Little 13 13.0 13.0 90.0 

Very Little 10 10.0 10.0 100.0 

Total 100 100.0 100.0  

 

Table 10: Assessing respondent’s knowledge on biotechnology 

 

Asked whether respondents were aware of indigenous biotechnology efforts and if the 

people could relate their knowledge of the technology to their daily living, results 
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obtained showed that a combined response of 58% (28% very aware, 21% Slightly 

aware and 9% extremely aware) were aware of indigenous biotechnology crop 

production efforts of which majority were from the central parts of Tanzania where crop 

production is highly practiced. 

 

 

 

Chart 2: Assessing initiatives of crop production using Biotechnology 

 

 

Crop Production Initiatives using BT 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Extremely Aware 9 9.0 9.0 9.0 

Very Aware 28 28.0 28.0 37.0 

Slightly Aware 21 21.0 21.0 58.0 

Not at All Aware 42 42.0 42.0 100.0 

Total 100 100.0 100.0  
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Table 11: Crop Production Initiatives using BT 

The survey results show that over all, respondents have relative knowledge about 

biotechnology methods and potential benefits that could be derived from it. However, 

when the question was asked on the way Tanzanians felt the innovation could be used, 

47% felt biotechnology could be used to produce more agricultural products, while 

(10%) felt it should be used in the propagation of drought tolerance and pest resistant 

crop species and 23% felt that drought tolerance crop species should be developed using 

biotechnology. It should be noted that these answers were obtained following 

explanations given by enumerators about the potential applications of biotechnology. 

This suggests that the most important area where the technology would be most needed 

in the views of respondents is agriculture and food production. These probably explain 

the respondents’ answer to this question. 

 

Awareness of Government Institutions involved in biotechnology 

 

 

 

Chart 3: Awareness of Government Policies that encourage biotechnology usage 
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Govt Programs Encouraging BT 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Extremely Aware 5 5.0 5.0 5.0 

Very Aware 10 10.0 10.0 15.0 

Slightly Aware 9 9.0 9.0 24.0 

Not at All Aware 76 76.0 76.0 100.0 

Total 100 100.0 100.0  

Table 12: Government programs Encouraging Use of BT 

 

Policy framework 

Awareness of issues related to biotechnology at the international level was very low 

among the Tanzanian populace as shown by results of the survey. Only 24% of 

respondents claimed to know anything about issues of biotechnology at the international 

level. This observation further attests to the low level of awareness of the innovation 

among Tanzanians. Further probing into the specific policy framework on biotechnology 

revealed that only about one-quarter (24%) were aware of proprietary intellectual 

property rights, 38% knew of farmers’ rights, and 28% of breeders’ rights. These results 

are at the awareness level and do not signify detailed knowledge of the issues involved 

in intellectual property. The results are not surprising, since most Tanzanians know little 

about intellectual property rights and biotechnology as shown by 76%. 

 

Willingness to cultivate GMO 

When the respondents were asked if biotechnology products would be safe to cultivate 

and eat, the results as per (Chart 12) showed that about 41% (19% + 22%) felt it would 

be safe to grow and consume GMO food. It is interesting to observe that respondents 

were willing to try out GMO food if given the opportunity and provided they have no 

negative effects. The results probably suggest that the respondents would have 

confidence in the ability of various Government Institutions to ensure the safety of 

biotechnology products. With respondents not knowing they type of production of the 

foods they eat it may suggest that GMO foods may well find their way into Tanzania 

without the knowledge of the biosafety regulatory authorities. 
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Chart 4: Willingness to grow or consume BT crops 

 

 

Perceived advantages of biotechnology 

Although majority of respondents (78%) were not aware of the innovation, those who 

knew of biotechnology recognized the perceived advantages and disadvantages. More 

than two-third (83%) perceived that biotechnology could help secure food self-

sufficiency while another one-third (17%) could not agree with the idea. These results 

suggest that the few Tanzanians who knew of biotechnology had a slight idea of its 

advantages. Furthermore, the possibility of using biotechnology to combat food 

insecurity and poverty and improve health is possibly more relevant to Tanzanians The 

implications of the innovation for human health; especially following the consumption 

over a length of time of bioengineered products seem to be the most important source of 

the anxiety. About 72% of respondents expressed concern about the possibility of the 

technology having adverse effects on human health. About 12% felt biotechnology 

could be environmentally unsafe. 
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The issue of mandatory labels for GMO foods is a contentious one. Proponents of such 

labels maintain that they are essential if consumers are to retain the “right to know” 

about the foods they eat. Critics of mandatory labels argue that such labelling schemes 

would require difficult and expensive efforts to segregate GMO and non-GMO 

ingredients. They also argue that it is likely that most consumers would not use the 

information. Respondents were asked how often they typically read food labels. This 

question was asked prior to any mention of GMO foods. More than half of the 

respondents (54%) said they read them “frequently” or “always,” 30% said they 

“sometimes” read food labels, and 16% said they “rarely” or “never” read food labels 

(Figure 8). 

 

When asked, more than three quarters (78%) of the respondents said that there was no 

additional information they were interested in seeing on food labels. Of those who said 

there was additional information they wished to see on labels, only six respondents (less 

than 1%) said they would like the label to indicate whether or not the product contained 

genetically modified ingredients. In contrast, after the issue of GMO foods was 

introduced, the respondents were asked directly whether or not they would like to see 

GMO foods labelled as such. In response, 94% said yes when only 90% of respondents 

stated that they would like to see GMO foods labelled. Even among the respondents who 

said they never pay attention to food labels, 95% said they wanted this information. 

 

 

Figure 8: How often respondents claim to read food labels 
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When asked how a GMO food label would affect their knowledge and purchasing 

decisions, 38% said it would make no difference while 52% said it would make them 

less willing to purchase the product. Only 4% of the sample said they would be more 

willing to buy a product labelled as genetically modified, and 6% did not know (Figure 

9). More than three quarters (67%) of the entire sample said they would take the time to 

read food labels if this information was present, including 44% of those who said they 

rarely or never read food labels. 

 

Figure 9: How often respondents claim to read food labels 
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5.0 CONCLUSION 

 

A key finding of this study is that when people are weighing up information on GM 

food, perceptions of the sources of information are as significant as the content. A clear 

message was that information about GM food needs to be provided by credible and 

trustworthy sources. However there was disagreement over which types of organisations 

or individuals best match these criteria. Different levels of trust in the abilities of 

companies producing GM food and regulatory authorities to be credible and trustworthy 

were expressed. Where there was stronger opposition to GM food, people questioned the 

motives of regulators and politicians. In addition, campaigning third sector organisations 

were considered to have vested political interests in the issue while business was 

considered to have economic interests. In contrast, those holding positive or neutral 

views toward GM food adopted a more trusting attitude towards such companies and 

regulators, and this supports previous research (Chen and Li 2007; Costa-Font 2008, 

Traill et al 2004 cited in Brook Lyndhurst 2009). 

 

This section represents an initial investigation into factors that are related to approval of 

GMO food. Differences in approval by demographic groups including Age, education 

and sex have shown significant relations in the approval of GMO foods. Age differences 

are crucial in the approval of GMO foods. Respondents whose education did not extend 

beyond high school were most likely to say that they did not know what they thought of 

GMO foods and least likely to approve of plant-based GMO. Respondents with 

postgraduate degrees were most likely to approve of both plant-based GMO. There is 

also a relationship between sex and opinions of GMO foods. Men were much more 

likely to approve of both plant-based GMO while women were slightly more likely to 

say that they do not know what they think of plant-based GMO foods. 

 

There are additional demographic variables that are related to opinions, but that are not 

independent of those presented here. For example, income and employment are related 

to acceptance, but are not independent of education levels. Later publications will focus 

on understanding the relationships among these variables and the roles they play in 
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acceptance. In this research it is observed that increased knowledge relates directly to 

increased awareness and subsequent approval or rejection of the technology. As outlined 

earlier, both perceived and actual knowledge about GMO food are quite low. However, 

even people with the lowest level of knowledge expressed opinions about GMO food. 

Eighty percent of those who reported that they knew “nothing at all” and 89% of those 

who said they knew “very little” about genetic modification gave an opinion about its 

use to create plant-based food products. The absence of a “neutral” option in these 

questions was probably partly responsible for this. 

 

Perceived knowledge about GMO foods had a weak positive relationship with approval 

of plant based GMO (r = .14). Similarly, actual knowledge of biotechnology (as 

measured by scores on the biotechnology quiz) was weakly related to approval of plant-

based GMO (r = .22). Thus, the more knowledgeable one is (or perceives oneself to be) 

the more likely one is to approve of GMO foods, but the relationship is weak. It is 

interesting to note that the initial reaction of those who report knowing “nothing at all” 

about GMO foods is largely negative. Of those who say they know nothing about GMO 

foods, 46% disapprove of the use of GMO to create plant-based foods and an even larger 

percentage disapproves of animal based GMO (66%), and those who know “nothing at 

all” about GMO foods are less likely to be undecided about animal-based compared to 

plant based GMO foods (14% and 20%, respectively). 

 

A cross-sectional study was done to find out the understanding and perception of and 

attitude towards agricultural biotechnology of different groups in Tanzania. Data 

collection was done through the use interviews and questionnaires where questions and 

responses were designed and reviewed in order to be understood by the respondents. 

Frequency counts, percentages, and weighted measures were used to analyse the data.  

 

Socio-Demographic characteristics indicate that there was not much difference in the 

distribution of male and female respondents in the study. Majority of respondents were 

male with a slight margin of the women respondents.  

 

Nearly three-fifths of the respondents indicated that biotechnology is not a widely and 

well known technology implementation in Tanzania but afew had had such technology 

being in use. More than half of the respondents feel that biotechnology could lead to 



62 

 

nutritious foods by properly using biotechnology mechanisms especially with evident 

and rising cases of rainfall shortage, insect and pest diseases arising from changes in 

climatic conditions, improvement of nutritional level in BT crops as well as low 

implementation costs. This further could be well implemented by field extension 

workers and policy makers. 

 

Most respondents seemed to have their own preference of what type of food to eat and 

the nature of nutritional value that the food should have. Despite this observation, it is 

also clear that Tanzanians are more cautious on matters of food safety and sufficient 

regulations on biotechnology-derived products. This also shows that Tanzanians are 

predominantly conservative people with self-preservation ideologies especially with the 

introduction of technological grown food crops. 

 

The main sources of information on biotechnology were the mass media (radio, 

television and newspaper) and interpersonal sources (friends, relatives, neighbours, 

experts and professionals). Despite the access to the various mass media and 

interpersonal sources, the reason for low exposure can be attributed to lack of widely 

and frequently circulated information on biotechnology; in as much as the respondents 

have shown high interest in seeking information on biotechnology. 

 

Public Understanding and Perception of and Attitude towards Agricultural 

Biotechnology indicate that the information received on biotechnology could help in 

improving the livelihood of food producers even though most people remaining 

sceptical in applying the technology. 

 

Overall, there is a need for communication about GM food to openly acknowledge 

uncertainties. While this study found that there is demand for definitive information 

about the long-term risks of GM food among those who hold more negative views, it is 

important that regulators and scientists acknowledge when they are unable to provide 

this level of certainty, as this was considered to be an important factor in terms of the 

credibility and trustworthiness of information. This study has found that information 

about GM food can be effectively communicated through a number of different routes. 

People‟s preferences included print and broadcast media, public services such as 

libraries, schools and doctor‟s surgeries, and national mail outs. The most consistently 
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mentioned avenue was through labelling and information in supermarkets. The research 

found that although people expressed a preference for information to be provided 

through the broadcast and print media, this was also acknowledged to be problematic. 

For example, there was common belief that the media has over-hyped food scares in the 

past and that it has focused on extreme examples and images of new food technologies. 

The power of these methods of communication in embedding striking images and 

language in relation to GM food was also acknowledged. The implication is that 

attempts to communicate with the public about GM food require a multi-pronged 

approach. Information should be communicated in a clear, accessible and concise format 

to avoid the risk of the public becoming overburdened or disregarding the information. 
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6.0 RECCOMMENDATIONS 

 

Based on the results of the study it is recommended that the following more immediate 

communication activities and other related matters be undertaken: 

 

1. A content analysis of the various mass media to determine the type of messages 

(positive or negative) that are communicated about agricultural biotechnology. 

This would further determine why certain sources tend to create positive or 

negative perception and attitude towards biotechnology. 

 

2. Probe the respondents’ perceptions of the moral, ethical, religious, and cultural 

issues that affect agricultural biotechnology in food production. This is important 

since many of the respondents use these issues for viewing agricultural 

biotechnology negatively. 

 

3. Communication strategies to promote the use of agricultural biotechnology 

should stress on cheaper, nutritious food as one of its benefits. Many respondents 

put a high importance on the following characteristics of genetically modified 

foods: non-allergenic, non-poisonous, price, food appearance, nutritional quality, 

taste, and avoidance of pesticides. Emphasis should also be made on the safety of 

genetically modified food. 

 

4. Communication about agricultural biotechnology should address three negative 

perceptions. Respondents believed that 1) vital information on agricultural 

biotechnology is being withheld, 2) current regulations on the use of agricultural 

biotechnology in Tanzania is scarce, and 3) Genetic engineering may produce 

foods that have allergens and contaminants that pose a threat to public health. 

 

5. Newsletters, pamphlets, and brochures should be continuously used to 

disseminate information on biotechnology. Respondents have the most trust on 

these sources. Publications like these can be printed in swahili to reach more 

audiences. 
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6. Communication materials should focus more on providing correct and more 

accurate information about agricultural biotechnology. Many avenues for 

information dissemination for biotechnology have so far been provided but they 

seem to be providing inaccurate knowledge. Also, awareness can now be 

coupled with trial or adoption of agricultural biotechnology. 

 

7. It is important to label genetically modified food to help increase awareness. 

Further information about this issue may be obtained from the recommended 

probing of the stakeholders’ responses.  

 

 

8. Results also show that respondents perceive the need for a government 

regulatory board to monitor advances in biotechnology. This is to assure the 

public that the impacts of biotechnology on human health and the environment 

are being carefully taken care of. 
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QUESTIONNAIRE 

 

Section 1: Demographics 

1. Name 

2. Location 

3. Gender 

[A] Male  [B] Female 

 

4. Which of the following best describes your age category in years? 

[A] 18 – 24  

[B] 25 – 34   

[C] 35 – 44   

[D] 45 – 54   

[E] 55 – 64  

[F] 65 or Older  

 

5. Education Level 

[A] None 

[B] Primary 

[C] Secondary 

[D] College 

[E] University 

 

6. Location of Residence 

[A] Urban   [B] Rural 

 

7. Where do you usually receive various information in general? Answer in order of 

most preferred source to least preferred source using reference numbers. 

a. [1] Radio 

b. [2] Television 
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c. [3] Newspapers 

d. [4] Teachers 

e. [5] Friends 

 

8. Which among the following do you consider as a means of livelihood ranked 

from 1 to 4 

(4: Extremely Important, 3: very Important, 2: Important, 1: Not Important)? 

[A] Crop Production 

[B] Livestock Production 

[C] Trading in agricultural products 

[D] Trading in livestock products 

[E] Other 

 

9. What is your Monthly Income in TShs..………………… 

 

10. Where do you shop for your food?  

[A] Local markets 

[B] shopping malls (shoppers, game etc) 

[C] own production 

[D] others specify   ………………………………………………………….. 

 

11. Is Tanzania producing enough food for its people? 

[A] Completely Agree 

[B] Somewhat Agree 

[C] Indifferent 

[D] Somewhat Disagree 

[E] Completely Disagree 

 

12. Are you aware where the food you consume comes from?  (rice, maize, wheat?) 

[A] Extremely Aware 

[B] Very Aware  

[C] Slightly Aware 

[D] Not At all Aware 
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13. Are you aware of the term biotechnology? 

[A] Yes 

[B] No 

 

14. Which ONE of the following best describes the term BIOTECHNOLOGY? 

[A] Biotechnology involves growing crops in green houses 

[B] Biotechnology is a discipline that specializes in the production of fruit 

[C] Biotechnology involves modifying the genetic makeup of food sources 

[D] Biotechnology is used for producing food without any genes 

[E] Biotechnology involves growing plants without water and sunlight 

[F] Biotechnology is a term used for describing unhealthy food products 

 

15. Have you ever read, seen or heard of genetically modified crops? 

[A] Very Much 

[B] Much 

[C] Not At All 

[D] Little 

[E] Very Little 

 

16. If yes, what does genetically modified crops” mean to you? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………….. 

 

 

17. Do you think biotechnology could lead to food and nutritional security? 

completel

y agree 

Somewha

t Agree 

Indifferen

t 

Somewha

t 

Disagree 

completel

y disagree 

 

Section 2: Awareness, Knowledge and Attitude toward Biotechnology 
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18. Do you trust scientists to apply agricultural biotechnology appropriately? 

Very much muc

h 

Not at 

all 

little Very little 

 

19. If yes, what does agricultural biotechnology mean to you? 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………… 

 

20. What is your opinion about agricultural biotechnology? 

a. Positive (Explain) 

b. Negative (Explain) 

Pleased explain why 

……………………………………………………………………………………

……………………………………………………………………………………

…………………… 

 

Section 3: Status and application of agricultural biotechnology 

21. Are you aware of any initiatives in Tanzania of growing crops through 

agricultural biotechnology? 

Extremely 

aware 

Very 

aware 

Slightly 

aware 

Not at all 

aware 

 

22. If yes, which crop(s)?

 …………………………………………………………………….. 

 

23. In your opinion, what percentages of farmers use agricultural biotechnology 

crops (tissue culture)? 

a. None 

b. Less than 25% 
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c. 26-50% 

d. More than 50% 

 

24. What are the benefits of the biotechnology grown crop(s)? 

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………… 

 

25. Which crop production constraints would you want tackled in biotech (GM) 

crops? 

a. Increase yield potential 

b. Propagation of disease-free planting materials 

c. Drought tolerance 

d. Pest and Disease Resistance 

e. Other (Specify) 

 

26. Which genetically modified products would you prefer to consume? 

a. Maize 

b. Banana 

c. Sweet Potato 

d. Other (Specify 

……………………………………………………………………………………

……………………………………………………………………………………

………………… 

 

27. Which plant product attributes would you prefer increased and optimized? 

a. Proteins (amino acids) 

b. Vitamins 

c. Carbohydrates 

d. Oil Content 

 

28. What would discourage you from growing GM crops? 

a. Availability of seeds and planting materials 
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b. Cost of seeds/planting materials 

c. Knowing about planting 

d. Water requirements 

e. Nutrient requirements (fertilizer/manure) 

f. Labour Demand 

g. Other, please (Specify) 

……………………………………………………………………………

……………………………………………………………………………

………… 

 

29. On scale of 1-5 (where 1 is high and 5 is low), rate how willing you are to 

consume/grow biotech crops 

a. Very Willing 

b. Somewhat Willing 

c. Neither Willing Nor reluctant 

d. Somewhat Reluctant 

e. Very Reluctant 

Section 4: Government Policy 

30. Are you aware of government programs that encourage the use of 

biotechnology? 

Extremely 

aware 

Very 

aware 

Slightly 

aware 

Not at all 

aware 

 

31. If yes, which one is it and from which ministry 

……………………………………………………………………………………

……………………………………………………………………………………

…………………… 

 

32. Are you aware of any government policy on agriculture biotechnology? 
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Extremely 

aware 

Very 

aware 

Slightly 

aware 

Not at all 

aware 

33. If yes, what does the policy say about agriculture biotechnology? 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………… 

 

34. How concerned are you about government regulations concerning the use of 

science and technology in producing food -- are you very, somewhat, not very, or 

not concerned at all? 

[A] Very concerned 

[B] Somewhat concerned 

[C] Not very concerned 

[D] Not at all concerned 

[E] Not sure 

[F] Refused/No answer 

Section 5: Impact of Agricultural Biotechnology 

35. Which of the following statements best describes your opinion about the impact 

of agriculture biotechnology on species diversity in crops? 

a. Agriculture biotechnology will increase indigenous crops 

b. Agriculture biotechnology will reduce indigenous crops 

c. Agriculture biotechnology will no effect indigenous crops 

 

36. Which of the following statements best describes your opinion about the impact 

of agricultural biotechnology on the health of people? 

a. Does not affect the health of people 

b. Affects the health of people 

c. Not sure how agricultural biotechnology affects the health of people 

Section 6: Perceptions about marketing of GMO crops and products 
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37. Which of the following statements best describes your opinion about marketing 

of GMO products in local market? 

a. Tanzanians have accepted GMO products 

a. Tanzanians do not like GMO products 

b. Tanzanians do not know enough about GMO to have an opinion 

 

38. What is your opinion about effect of GMO products in marketing of export 

crops? 

a. Tanzanians will lose export markets if they grow GMO crops 

b. Tanzanians will not lose markets if they grow GMO crops 

c. Don’t know 

 

39. How often do you read the nutritional section of food labels before buying a 

familiar food product?  

[A] Always  

[B] Often  

[C] Sometimes  

[D] Rarely  

[E] Never 

40. How often do you read the ingredients section of food labels before buying a 

familiar food product?  

[A] Always  

[B] Often  

[C] Sometimes  

[D] Rarely  

[E] Never 

 

41. How often do you read the nutritional section of food labels before buying a new 

foodproduct?  

[A] Always  

[B] Often  

[C] Sometimes  

[D] Rarely  

[E] Never 
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42. How often do you read the ingredients section of food labels before buying a 

new food product?  

[A] Always  

[B] Often  

[C] Sometimes  

[D] Rarely  

[E] Never 

 


