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ABSTRACT 

The food industry is continuously experimenting, and it is always looking for new ways to 

satisfy consumer demands, to improve production, and to increase profits. Nanotechnology is an 

innovative technology which has been utilised by many food sectors for this purpose. It is used, 

as a way of improving cultivation and food production, in order to improve nutrition and 

flavours, and to improve the packaging and preservation of foods. Consumer acceptance of 

Nanotechnology in food production is vital for the successful application of this technology. 

Numerous studies have analysed the public perception of nanotechnology in food. A large 

percentage of the public has little or no familiarity with nanotechnology.  The purpose of this 

dissertation is to examine consumers’ acceptance of foods produced using nanotechnology.  

The dissertation seeks to review, and to identify the following: 

▪ The level of consumer awareness in relation to nanotechnology 

▪ The most significant factors which influence consumers, in relation to applications of 

nanotechnology in food production. 

▪ What demographic characteristics may be useful in understanding consumer acceptance 

of nanotechnology and nano-based foods.  

Following the completion of on-line questionnaires, the researcher has proven that:  

▪ A large number of consumers ‘do not know’ what nanotechnology involves.  

▪ Men assess risks as smaller, or less significant than women do, however females indicate 

a greater acceptance of nano-foods that produce health/moral benefits. 

▪ There is a knowledge gap among different age groups, and educational groups.   

▪ Regarding the ‘perceived risks and benefits’ consumers are influenced by factors such as 

‘The trust of the stakeholders involved, and the perceived naturalness of the applications.’  

As a result of these findings, the researcher has identified some recommendations for industries 

involved in food production, for policy makers in connection with regulation and labelling, and 

lastly some recommendations for future research. 
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Chapter 1. INTRODUCTION 

1.1 Introduction 

As the world population continues to grow there is an increasing demand on our natural food 

reserves. Food companies are constantly looking for ways to improve the quality of our food and 

to meet the demands of consumers, while still remaining competitive. One of the most recent 

technologies to be utilised in the area of food production is nanotechnology.  

Nanotechnology is science, engineering and technology conducted at the nanoscale. The prefix 

‘nano’ is a Greek word meaning ‘dwarf’ or ‘small’. “Nanoscience and nanotechnology involves 

the ability to see, and to control individual atoms and molecules. Everything on Earth is made up 

of atoms; the food we eat, the clothes we wear, the buildings and houses we live in, and our own 

bodies” (Nano.gov, 2016a). Although modern nanoscience and nanotechnology is quite new, 

nanoscale particles have been in use in nature, and in our human bodies for many years. Many of 

the inner workings of cells naturally occur at the nanoscale level. For example, “haemoglobin, 

the protein that carries oxygen through the body, is 5.5 nanometers (nm) in diameter. A strand of 

DNA, one of the building blocks of human life, is only about 2 nm in diameter” (Nano.gov, 

2016a, cited from Thaxton et al., 2009. 

“Today's scientists and engineers are finding a wide variety of ways to deliberately make 

materials at the nanoscale, to take advantage of their enhanced properties such as higher 

strength, lighter weight, increased control … and greater chemical reactivity than 

their larger-scale counterparts” (Nano.gov, 2016a). 

The Irish Government, the European Union (EU), and international bodies have invested 

significantly in research into novel food technologies (NFT). “NFT’s are described as scientific 

and technological developments that alter the way food is produced, and processes which may or 

may not result in differentiated products for consumers” (Henchion et al., 2014, p.7). One of the 

latest novel food technologies, which has seen rapid development over the past 10 years is foods 

produced using nanotechnology; i.e. foods where nanotechnology tools or techniques are used in 

the cultivation, processing, production or packaging of the food.   
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Nano-engineered materials in the food industry include nanocomposites in food containers to 

minimize carbon dioxide leakage out of carbonated beverages, or to reduce oxygen inflow and 

moisture outflow. Nanocomposites can inhibit the growth of bacteria, in order to keep food 

fresher and safer, for longer periods of time. Nanosensors which are built into plastic packaging 

can warn against spoiled food, some have been developed to detect salmonella, pesticides, and 

other contaminates on food, before packaging and distribution (Nano.gov, 2016b).  

Nanotechnology is impacting the entire food system since new techniques are been used in many 

different sectors (see figure 1 below for a range of food applications).  

 

Figure 1: Applications of Food Nanotechnology 

Commercialised or marketed ‘nanofoods’ are available for public reference in the Project on 

Emerging Nanotechnologies (PEN) inventory. The inventory currently contains 118 listed 

products in the “Food and Beverage” category. It includes 7 “Food Products”, 15 “Cooking” 

products, 20 “Storage Products”, and 70 “Supplements” (Nanotechproject.org, 2016).  

Refer to Appendix 1, Table 7, p. 84 for a summary of current and potential applications of 

nanotechnologies in food and food related products. This list was published by the USDA 

Economics Research Service. 
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1.2 Background of the research  

Food nanotechnology is a relatively new area which has opened up a range of applications to the 

food industry. The main applications in food production, include the following: 

 Novelty (new textures, tastes and colours) 

 Processing (better, cleaner, safer equipment and work surfaces) 

 Safety (reducing the likelihood of contamination) 

 Healthier foods (adding, and facilitating the release of nutrients) 

 Sports foods and drinks 

 Smart packaging.  

Numerous studies have analysed the public perception of nanotechnology in food. A large 

percentage of the public has little or no familiarity with nanotechnology (Brown and Kuzma, 

2013). Consumers fear of food nanotechnology has been well documented, several studies have 

analysed consumer acceptance of new technologies, indicating that consumers show high levels 

of concern towards novel foods (Coppola, Verneau and Caracciolo, 2014). An EU survey 

demonstrates that public awareness and acceptance of nanotechnology is low. An Irish survey 

conducted indicated that only 22% of respondents were aware of, or had previously heard of 

nanotechnology (Department of Agriculture, Fisheries and Food, 2010). 

1.3 Dissertation motivations  

The aim of this dissertation is to build upon research undertaken by the Teagasc Food Research 

Centre in Ashtown, University College Cork (UCC) and the Dublin Institute of Technology 

(DIT). This research was part of a Food Institutional Research Measure (FIRM) project which 

was funded through the Department of Agriculture Food and the Marine (DAFM) under the 

National Development Plan 2007-2013. The research examined Irish Consumers acceptance of 

novel food technologies. Qualitative and quantitative methods were used to collect data in 

relation to the research (Department of Agriculture, Food and the Marine et al. 2014). 
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The concluding remarks and recommendations arising from the report highlight the following:  

Public perception and industry attitudes can have a strong impact, both direct and 

indirect, on the progress of new technologies, the main recommendation arising from this 

research is as follows: The development trajectory of new technologies needs to be 

considered well in advance of market launch with specific strategies required for different 

stages of the development trajectory. Openness and transparency should be fostered by 

all stakeholders throughout the process. (Department of Agriculture, Food and the Marine 

et al. 2014, p. 8). 

It is anticipated that the current research will add to the body of existing knowledge in relation to 

the public perception of nanotechnology in food. In addition, the researcher has a personal 

interest in this research as it relates very closely to her main area of work activity. She is 

interested in carrying out this research from a personal, a business and an academic prospective.  

From a personal prospective: - 

• As a consumer I am interested in the food that I eat, and the processes of production 

involved. 

• As a Chemist I have an interest in applications of novel technologies.  

From a business prospective: - 

• EU plans for sustainable food production emphasise the role of nanotechnology as a 

potential solution to the problems of growing populations and world food shortages 

(Bech-Larsen and Scholderer, 2007). 

• Food nanotechnologies will not deliver the required benefits unless they are adopted by 

industry, and are accepted by consumers. 

From an academic prospective: - 

• Research indicates that consumer awareness of this technology is low, and 

 widespread acceptance of the incorporation of nanotechnology in foods is unlikely. 
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• Regulatory bodies and industry need to evaluate public opinion. There is a requirement 

from the public for adequate regulation, transparency, risk assessments and for safety 

assurances. 

For the purpose of this dissertation the researcher will focus on quantitative research only. The 

research will be conducted by means of a survey of consumers; through a questionnaire which 

has been informed by previous research, conducted both nationally and internationally. The main 

points of enquiry within the survey will form the basis of the research objectives. 

1.4 Recipients for the research identified  

This research dissertation will be submitted to Dublin Business School (DBS) in partial 

fulfilment of the requirements for the award of a Master of Business Administration (MBA) 

qualification. It could also provide a potential source of knowledge to those who are interested in 

applications of nanotechnology in food production. This research could be of interest to, and it 

could assist or direct the work of the following…  

 Those who have an interest/responsibility for the analytical determination of 

nanoparticles in food (i.e. the researcher)   

 Those who are responsible for food safety standards in Ireland (FSAI) 

 Those who are involved in EU governance of food legislation (i.e. The National 

Standards Authority of Ireland, NSAI)  

 Industries who are involved in, or who wish to apply nanotechnologies to areas of 

food production 

 Health conscious consumers 
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1.5 New and relevant research  

Nanotechnology has been used in some industries for many years now, and it has recently 

opened up an interesting range of applications in the area of food production, much of it using 

natural products. In recent years’ consumers fear of modern food technology have been well 

documented. Several studies have analysed consumer acceptance of these technologies, 

indicating that consumers show high levels of concern towards novel foods. Consumers in 

general are negatively disposed towards nanotechnology.  Nanotechnology applications in food 

may be accepted if certain benefits are offered, e.g. consumers perception may be more 

favourable towards foods where nanoparticles are added for enhanced nutritional delivery 

(adding and enabling the release of nutrients), for designer foods and drinks (sports foods and 

shakes), smarter packaging, or for safety concerns (reducing the likelihood of contamination). 

There is a requirement for regulation, transparency, risk assessments and safety assurances by 

the public. Regulatory bodies and industries needs to evaluate public opinion throughout the 

developmental process right through to marketing of the product. Trust in the control by 

regulators (e.g. government agencies like FSAI and NSAI), and greater awareness through food 

labelling could generate increased consumer acceptance of this technology in food production. 

1.6 Objectives of the research 

In this dissertation the researcher will investigate consumers’ acceptance of foods produced 

using nanotechnology. The objectives of the dissertation are outlined below.  

1. Public Knowledge: To determine consumer awareness of nanotechnology in food 

production. 

2. Acceptance of Nanotechnology and Nano-based Foods: To examine consumer 

perceptions regarding the risks, benefits, social trust, and perceived naturalness in 

relation to applications of nanotechnology in food production. 

3. To determine what demographic characteristics are useful in understanding consumer 

acceptance of nanotechnology and nano-based foods.  
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1.7 Research Hypotheses  

Based on the extensive review of literature, this research dissertation seeks to investigate the 

following hypothesis: 

H1. Awareness, of nanotechnology is low amongst consumers. 

H2. Consumers are influenced by factors such as the risks and the benefits of the application, 

their trust of the stakeholders involved, and their perceived naturalness of the applications 

involved in the food production.   

H3. Demographic characteristics which may be useful in understanding what people think, 

about nano-based foods include the following: 

 Gender:  

(i) Males demonstrate a greater knowledge, and acceptance of the benefits of 

food nanotechnology than females do 

(ii) Females demonstrate a greater acceptance of nanotechnology foods that 

produce health/moral benefits than males do 

Age:   

Younger people have a greater knowledge, and acceptance of the benefits of food 

nanotechnology than older people do. 

Level of education:  

The higher the educational levels attained, the greater the knowledge and the acceptance 

of the benefits of food nanotechnology. 
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1.8 Proposed conceptual model  

Oluwoye (2008) cites a theoretical model proposed by Rogers and Shoemaker (1971) outlining 

the process by which individuals accept or reject new ideas or products. 

This theory has been used extensively as the basis for testing the acceptability of 

innovative products or ideas that can apply to innovative nanotechnology, and nano-

based food alternatives. The basic premise of this model is that acceptance of 

nanotechnology and Nano-based food can be predicted by the nanotechnology 

knowledge, social trust, perceived benefits, perceived risks, perceived naturalness, 

demographics and age (Oluwoye, 2015, p. 17). See Figure 2 below. 

 

   

 

Nanotechnology Knowledge  

     Social Trust    

        Perceived Benefits  

     Perceived Risks  

     Perceived Naturalness   

 

Figure 2: Proposed Conceptual Model of Public Perception toward Nanotechnology and 

Nano-based Foods adapted from Oluwoye (2008) 
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Acceptance of 

Nanotechnology and 

Nano-based Foods 
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1.9 Organisation of the report 

This dissertation is divided as follows: Chapter 1; presents a brief overview of the research topic. 

Chapter 2; covers the literature review. Chapter 3; gives a detailed description of the research 

methodology. Chapter 4; presents the analysis and findings from the research study. Chapter 5 

discusses the resulting outcomes in relation to the research questions and the hypotheses. Chapter 

6 presents the conclusions of the study, and the recommendations for further research.  

The researcher also includes a chapter of her reflections from learning throughout the MBA 

course of study. This chapter is included in Appendix 4 of the report. 
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Chapter 2. LITERATURE REVIEW 

2.1 Introduction 

This section of the report presents a comprehensive review of current literature. The articles 

reviewed relate to nanotechnology and food, specifically examining consumer’s willingness to 

buy foods produced using nanotechnology. Given the limited amount of research on this topic, 

previous controversies over the use of genetically modified (GM) foods, and the expected 

increase in nanofood applications in the near future, a critical appraisal of academic literature 

relating to public attitudes towards nanotechnology in food is presented below. The literature 

reviewed is relevant to the objectives, research questions and hypotheses of this research. 

2.2 Definition and background 

 “Nanotechnology is a new and sophisticated technology that is expected to develop radical new 

products and processes” (Cook and Fairweather, 2007, p. 675). Nanoscience, and 

nanotechnology is based on the study and applications of molecules, compounds, or particles on 

an extremely small scale, which are currently applied across various fields of science, e.g. 

chemistry, biology, physics, materials science and engineering. The prefix “nano” is a Greek 

word meaning “dwarf” or “small”. Nano (n) is a unit prefix meaning one billionth, denoted as a 

factor of 10-9 it was officially confirmed as a standard in 1960. To put the size of a Nanometer in 

perspective “one strand of hair is about 80,000 nanometers wide, … a single sheet of newspaper 

is 100,000 nanometers thick” (Lindquist, Mosher-Howe and Liu, 2010, p. 258). “Because they 

are so small they can have unique physical, chemical, electrical or other properties” (Satterfield 

et al., 2012, p. 251). “Nanotechnology has the potential to generate radically new food products, 

and this technology is increasingly employed in the areas of food production and packaging” 

(Siegrist and Stampfli, 2009, p. 660). For example, food packaging can be modified “to repel 

invasive microorganisms”, or “nano-sensors can be programmed to warn consumers of products 

that are no longer safe for consumption” (Lopez-Vazquez, Brunner and Siegrist, 2010, p. 198). 

The uses of nanotechnology extend to the production of healthier foods. Functional foods have 

been developed using; nanoemulsion technology to enable personally selected flavor and 

controlled nutrient release, more efficient toxin filtration, the addition of antibacterial additives, 

and food additives to treat allergies (Sanguansri and Augustin, 2006).  
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While rapid advances are expected from applications of nanotechnology, public attitudes towards 

its use in the food industry needs to be investigated. Following public concern over the use of 

GM foods, it would seem prudent to investigate public attitudes to nanoparticles in food, given 

that this technology could be similarly received. “Studies of attitudes towards nanotechnology, 

like the early studies of attitudes towards GM food, are similarly few in number, deal generally 

with the topic in broad form and consequently fail to evaluate reactions to specific applications” 

(Cook and Fairweather, 2007, p. 676; Lee et al., 2005).  

2.3 Consumer acceptance of nanotechnology and nano-based foods 

Nanotechnology has been transforming many aspects of agriculture and food production for 

more than 10 years, with many nanomaterials already in commercial production, indeed the 

potential applications are perhaps only just beginning to emerge. Although this is a very 

promising technology, much remains unknown about it. Many authors within the social science 

disciplines have turned their attentions towards developing an understanding of the public 

perceptions of nanotechnology. Researchers approached the question about public acceptance of 

technology based on public perceptions in general, and on public knowledge about 

nanotechnology (Leinonen and Kivisaari, 2010).  Many of the research articles found and 

reviewed for this report indicate that people know very little about nanotechnology. “A US 

survey of 1500 people found that over 60% of the participants had never heard of ‘nano’ or 

‘nanotechnology’” (Stampfli, Siegrist and Kastenholz, 2010, p. 336). It appears that a greater 

knowledge about nanotechnology is associated with a more positive attitude towards the 

technology. One of the earliest studies available, a survey conducted by Sims Bainbridge (2002) 

found that even if the knowledge of nanotechnology is poor, people tend to have relatively 

positive attitudes to it, he indicates that approximately 58% of those surveyed agreed with a 

positive statement on nanotechnology, and only 9% agreed with the negative statement (Sims 

Bainbridge, 2002). This data however relies on the respondents self-reported affirmation of their 

knowledge, rather than on any test to actually determine their level of knowledge. Some studies 

indicate that “Europeans tend to be less optimistic about nanotechnology than people in the 

USA” (Stampfli, Siegrist and Kastenholz, 2010, p. 336). Research by Gaskell (2005) compares 

public perceptions of technologies in the United States and Europe. When asked whether they 

believed that nanotechnology would improve their way of life within the next 20 years, 50% of  
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US respondents indicated that they believed it would, and 35% said they “don’t know.” The 

European figures are somewhat different with 29% of respondents saying that they believed it 

would, and 53% saying they “don’t know.” People in the US appear to be more optimistic than 

Europeans about the future of nanotechnology. Gaskell suggests that “people in the US 

assimilate nanotechnology within a set of pro-technology cultural values … in Europe there is 

more concern about the impact of technology on the environment, less commitment to economic 

progress and less confidence in regulation” (Gaskell, 2005, p. 81).  

The relatively low levels of information about nanotechnology available, and the low public trust 

in industry and government are some of the factors leading to an increasing risk of poor public 

perception (Macoubrie, 2006). In the case of limited knowledge, public acceptance seems to be 

influenced by social trust i.e. trust in governments, and/or scientists as well as trust in the food 

industry.  Research by Siegrist and Cvetkovich (2000) has shown that “most laypeople do not 

possess the detailed knowledge needed for a rational assessment of the risks and benefits 

associated with most complex technologies. They therefore often rely on the opinions of experts 

or authorities when forced to make risk or hazard assessments” (Siegrist and Cvetkovich, 2000, 

p. 717). If the public trust the governments, and/or the scientists and the food industry they tend 

to perceive lower risks and higher benefits (Siegrist and Cvetkovich, 2000).  

 In a review of the risks associated with nanotechnology applications, and the deficits of risk 

governance Renn and Roco state that; “knowledge of nanotechnology implications by specialists, 

and general knowledge of nanotechnology by the general public are limited in comparison to the 

rapid development of Nanotechnology!” (Renn and Roco, 2006, p.6). There is some concern 

amongst consumers regarding a lack of scientific evidence, and risk analysis relating to health 

and safety concerns, and to environmental risks. This highlights a need for risk assessment and 

risk governance in this area. Various studies have found that, acceptance of nanotechnology 

applications is shaped by consumer’s opinion of the perceived risks and benefits. A study of 

public perceptions of nanotechnology was conducted in Singapore. The authors of the report 

suggest, that in a region where “technological innovation is an established part of the economy, 

and it might be expected that consumer perceptions of risk are low, and those of benefit are high” 

results show that “80% of respondents have some understanding of nanotechnology, 60% report 

having heard some negative information, and 39% perceive nanotechnology as beneficial, while 
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27.5% perceive it as risky”. Applications of nanotechnology in food seemed to cause the most 

concern in the consumers included in the sample (George et al., 2014, p.1). The authors of this 

article concluded that “exposure to risk-related information, rather than awareness of 

nanotechnology itself, resulted in respondents expressing greater concern about nanotechnology 

applications” (George et al., 2014, p. 1).  

“Given the intimate relationship people have with food, education about the technical and 

rational aspects of emerging food technologies alone will not lead to consumer acceptance. 

Moral and ethical worries can also affect the level of acceptance of food technologies” (Rollin, 

Kennedy and Wills, 2011, p. 100). Price, good taste and convenience are suggested to be key 

consumer considerations in today’s marketplace. Consumers sometimes refer to technology as 

“tampering with nature”, making irreversible and/or unknown changes to food and/or “playing 

God” … For one in three European citizens moral and ethical issues are prioritized in decision 

making regarding food choices. Europeans consumers are likely to disregard risk, if they 

perceive nanotechnology to be useful, natural and morally acceptable (Rollin, Kennedy and 

Wills, 2011). “Mandatory labelling seems to be a policy proposal having a marked consensus 

among consumers” (Costa-Font, Gil and Trail, 2008, p. 109). Labelling seems to assist in 

increasing the individual’s perception of personal control over the food products which they 

consume. Rollin et al. (2011) highlight that when asked about the need of labelling on food 

products produced using nanotechnology, studies suggest that consumers and stakeholders 

support the presence of more and clearer labels (Rollin, Kennedy and Wills, 2011).  

The underlying factors which contribute to attitude formation and public perceptions will be 

examined in greater detail in section 2.5. 

2.4 Conceptual model: public perceptions of nanotechnology and nano-based foods 

Historically many new technologies have been associated with controversy, leading to public 

rejection of their use, e.g. GM foods. It is important therefore to understand the factors which 

determine either acceptance or rejection of emerging technologies. Previous studies highlight 

various socio-psychological factors which potentially influence societal response to the 

development and application of technologies (Oluwoye, 2015). Oluwoye (2008) reported on a 

theory proposed by Rogers and Shoemaker (1971) which describes the process by which 
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individuals accept or reject new ideas or products. The theory referred to is the “Theory of social 

change and adoption” “The theory consists of three sequential steps: invention, diffusion and 

consequences”. The invention step involves proposal of a new product or idea, diffusion is the 

process by which information about the innovation is spread” to members of society, and 

“consequence; what happens following invention and diffusion? Is the innovation accepted or 

rejected?” According to Rogers (1962) innovations are not immediately adopted following their 

invention, there are many stages through which one moves in the adoption process. i.e. 

“awareness, interest, evaluation, trial and adoption” This theory has been used as a “basis for 

testing the acceptability of innovative products or ideas, and can be applied to innovative 

nanotechnology and nano-based food alternatives” (Oluwoye, 2015, p.17). What are the factors 

influencing public perception? This needs to be evaluated in order to have a greater 

understanding of the potential acceptance or rejection of nanotechnology and nano-based food.  

The theoretical framework proposed by Rogers and Shoemaker (1971) and cited by Oluwoye 

(2008), of the adoption process of innovations will be followed in this research study. The 

conceptual model (fig. 2 p. 18) will examine the various factors which contribute to public 

opinion. “The basic premise of this model is that acceptance of nanotechnology and nano-based 

foods can be predicted by the nanotechnology knowledge, social trust, perceived benefits, 

perceived risk, perceived naturalness, demographics and age” (Oluwoye, 2015, p.17). 

2.5 Public Perceptions of nanotechnology 

It is important to evaluate consumer attitudes and acceptance of new technologies, as this may 

determine the successful implementation of these techniques, and the resulting 

commercialisation of the products. This section of the report will critically review those studies 

which seek to understand the underlying factors contributing to attitude formation. It will discuss 

in detail; nanotechnology knowledge, social trust, perceived benefits/risks and perceived 

naturalness of nanotechnology, in relation to foods which are produced using nanotechnology.  

2.5.1 Nanotechnology Knowledge 

It has been observed from various studies reviewed that there is a general lack of knowledge 

about nanotechnology. The following descriptions taken from an UNESCO website publication 
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highlight various opinions of what nanotechnology could mean for society:   

The narratives starting with “Nanotechnology could …” as outlined by (Kelty, 2006, p. 3) 

describe the limited knowledge, uncertainty and some anxieties relating to nanotechnology: 

Nanotechnology could become the most influential force to take hold of the technology 

industry since the rise of the internet. Nanotechnology could increase the speed of 

memory chips, remove pollution particles in water and air and find cancer cells quickly. 

Nanotechnology could prove beyond our control, and spell the end of our very existence 

as human beings. Nanotechnology could alleviate world hunger, clean the environment, 

cure cancer …or concoct super-weapons of untold horror. Nanotechnology could be the 

new asbestos. Nanotechnology could spur economic development through spin-offs of 

the research. Nanotechnology could harm the opportunities of the poor in developing 

countries. Nanotechnology could become an instrument of terrorism. Nanotechnology 

could lead to the next industrial revolution. Nanotechnology could transform the food 

industry…Nanotechnology could change everything. (Kelty, 2006, p. 3) 

Consumer knowledge relating to nanotechnology and nano-based foods is therefore worth 

exploring as more products will become available in the future. Various literature articles from 

different parts of the world outline studies of society’s knowledge of nanotechnology. Many 

highlight the fact that the public knows very little about nanotechnology. Results of studies in the 

USA and in Europe show that public knowledge about nanotechnology in general is limited (Lee 

et al., 2005). Even though the public in the USA have limited knowledge about the technology, 

the “majority believe that the benefits outweigh the risks (Cobb and Macoubrie, 2004 cited in 

Siegrist and Stampfli, 2009, p. 661). Europeans seem to be less optimistic about nanotechnology. 

(Gaskell, et al., 2003). The importance of public perceptions was recognized as long ago as the 

1980’s, when many technologies were still confined to the laboratory. Mark Cantley wrote that 

“public and political opinion was learning to see gene technology, genetic engineering, 

biotechnology and so on, as a single vague and disquieting phenomenon” (Gaskell, et al., 2003, 

p. 4). A series of Eurobarometer (EB) surveys chart the public’s views of biotechnology and 

related issues, in a “survey of 15,000 Europeans Gaskell reported about 25% of respondents in 

the UK felt nanotechnology “will improve our way of life”, about 5% responded that it “will 
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make things worse” and about 60% responded that they “don’t know” how nanotechnology 

would impact their lives” (Kim, 2014, p. 12). While the large percentage of “don’t know” 

responses for nanotechnology is probably due to unfamiliarity with the technology for some 

respondents, it may also reflect the ambivalence of many others (Gaskell, et al., 2003).  

As indicated earlier, research was undertaken by the Teagasc Food Research Centre, UCC and 

DIT as part of a FIRM project funded through DAFM under the National Development Plan 

2007-2013. The research was carried out in order to examine Irish Consumers acceptance of 

novel food technologies (NFT’s). The key findings show that:  

Approximately 22% of respondents (n=225) indicated they had previously heard of 

nanotechnology. This is somewhat lower than a recent EU barometer survey, where Irish 

respondents were reported as having 33% awareness level (the EU average was 46%) 

(cited in European Commission 2010). Of the 225 who had heard of nanotechnology 

previously, only 32% of these, i.e. 7% of the sample population reported being aware of 

potential applications of nanotechnology in food (Henchion et al., 2014, p. 27)  

The aim of this dissertation is to build upon the research undertaken by the institutions 

mentioned above, by examining consumer attitudes in 2016, more than two years since the 

previous research was carried out. 

2.5.2 Social Trust 

Due to the fact that nanotechnology is a recent technology, which the public has very little 

knowledge about, it is important therefore that they are well informed, and that they can trust 

those institutions responsible for the development and regulation of consumer products. There is 

currently “no international regulation of nanotechnology or nanoproducts” (Momin, Jayakumar 

and Prajapati, 2013, p.16). In a report of the 2013 IFT [Institute of Food Technologists] 

International Food Nanoscience Conference: Proceedings, Clancy reported that “there is a good 

deal of variability from country to country” (Newsome, 2014, p.199) In research conducted by 

Cook and Fairweather (2007) relating to intentions of New Zealanders to purchase low fat lamb 

or beef produced using nanotechnology, the authors noted there is “a good deal of concern 

regarding compliance with regulations, and it would seem that there is little trust in those 
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involved in developing and implementing policies” (Cook and Fairweather, 2007, p.684). In a 

report by Corley, Kim, and Scheufele, (2012) examining the public challenges of 

nanotechnology regulation, the reporters highlight five public challenges that regulators and 

policymakers must address when they are planning for nanotechnology regulation.  

1. The public are uncertain about how well existing regulations protect them 

from nanotechnology risks and benefits.  

2. Public knowledge about nanotechnology is low and there are widening knowledge 

gaps among different educational groups of the public.  

3. Some groups of experts who are the most trusted by the public are not regularly 

engaging in public communication about nanotechnology.  

4. There is a need to prioritize nanotechnology regulation in areas where leading 

nanoscientists say scientific risks are high and current nanoregulations are not 

adequate. 

5. It is important to use a variety of regulatory mechanisms to address the 

current nanotechnology policy vacuum while long-term regulatory solutions are 

being developed.  

(Corley, Kim, and Scheufele, 2012, p.371). 

Examination of public perception issues raises important matters relating to ‘consumer rights’, 

such as “consumers right to know and right to choose regarding nanotechnology products and 

information” (Brown and Kuzma, 2013, p.513). Food labels on products are another aspect of 

‘consumer rights’ which can affect consumer behavior and perception. Labelling provides the 

consumer with information about the product, and it increases awareness and transparency 

(Rollin, Kennedy and Wills, 2011). Rollin et al. suggest that consumer acceptance of 

nanotechnology could benefit from labelling of nanofoods (Rollin, Kennedy and Wills, 2011), 

however this will be a difficult task, as there is no commonly established definition of what 

‘nanoparticles’ are, in addition international harmonisation of regulation/risk assessment is 

necessary, due to the global nature of the food trade.  

“Social science research has demonstrated that technical experts and laypeople often differ in 

conclusions about the risks and benefits of hazards. Technical experts, because of their training 

and experience, are more likely to have knowledge about hazards” which is not available to the 



 

28 | P a g e  

 

public. (Siegrist and Cvetkovich, 2000, p. 713).  

An examination of the attitudes and opinions expressed by the various economic stakeholders 

and by the public about nanotechnology applications can be useful for both industry and policy 

makers involved in their development, implementation and regulation. Gupta et al. conducted 

research to compare expert and consumer views regarding the factors which potentially influence 

consumer acceptance of different applications of nanotechnology (Gupta, Fischer and Frewer, 

2015). It has been noted by Gupta et al. that scientifically trained experts tend to perceive risk in 

a different way than the general public do.  

“Given that scientific and technical experts, and experts within the policy 

community tend to frame regulatory and implementation policies, and 

commercialisation trajectories for emerging technologies, it is important to 

understand both consumer perceptions of risk, and what these are thought to be by 

the expert communities” (Gupta, Fischer and Frewer, 2015).  

It is believed that experts focus on technical issues, and that these are the primary determinant of 

consumer responses to different applications of nanotechnology. For example, experts suggest 

that consumers will be concerned about environmental/ health risks/physical contact with 

nanoparticles. This could be attributed to an expert’s familiarity with exposure to hazardous 

materials. The research indicated that “in the absence of risk information related to 

nanotechnology applications, consumers … take moral, ethical and social risk aspects into 

consideration while discussing acceptability or rejection of nanotechnology applications” (Gupta, 

Fischer and Frewer, 2015). Discussions between governing bodies, technologists and consumers 

at an early stage of product development could ensure that consumers concerns are addressed at 

an early stage of product development. 

2.5.3 Perceived Benefits/Risks 

The possible effect of the researcher’s attitudes and opinions when conducting research is 

illustrated in literature outlining acceptance of nanotechnology applications and satisfaction with 

food-related life in southern Chile (Schnettler et al., 2014). In consideration of the lack of 

knowledge and awareness of nanotechnology among consumers, the definition used by Siegrist 
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et al. (2008) was read to participants prior to filling out the survey questionnaire. The definition 

explained what nanotechnology was, the various applications relating to food production, and the 

health concerns relating to humans and to the environment (Siegrist et al., 2008). “The results 

obtained suggest that participants placed greater importance to the possible benefits associated 

with nanotechnology, and less to the possible risks since the definition of nanotechnology given 

prior to the presentation included … both aspects” of explanations (Schnettler et al., 2014, p. 

162). Cook and Fairweather (2007) presented a paper detailing the key influences on intentions 

of New Zealanders to purchase low fat lamb or beef produced using nanotechnology. They 

concluded that the use of nanotechnology in food production was “more acceptable than GM 

food”, and that most consumers had a positive attitude and intention to purchase foods produced 

using nanotechnology (Cook and Fairweather, 2007, p.675). 

The above literature contradicts the findings of other authors namely; Siegrist et al. (2007), 

Siegrist and Stampfli (2009) and George et al. (2014). Siegrist and Stampfli (2009) conducted 

mail surveys through questionnaires, in the German-speaking part of Switzerland in order to 

ascertain consumer’s willingness to buy (WTB) foods produced using nanotechnology 

applications. The results “suggest that consumers attribute a negative opinion towards foods 

produced using nanotechology even though the products had clear benefits” for them (Siegrist 

and Stampfli, 2009, p. 665). Consumers are hesitant to accept foods produced by utilizing 

nanotechnology. “This is in line with the results of a previous study which suggests that 

nanotechnology packaging is perceived as more beneficial than nanotechnology foods, and 

consumers are generally hesitant to buy nanotechnology food products” (Siegrist et al., 2007, 

cited in Siegrist and Stampfli, 2009, p.665). It is quite possible in this type of research, where 

knowledge is limited, that perhaps the researcher’s attitudes and viewpoints could have 

influenced the participant’s opinions, and that other descriptions may have resulted in different 

evaluations.  

A study by Rossen et al. (2011) conducted in Germany, also contradicts the findings of 

Schnettler et al. (2014), in the German study participants were given the health benefits 

associated with nanotechnology in food. The results of this study show, that giving additional 

information relating to “health information clearly decreases” consumer’s willingness to pay 

(Rossen et al., 2011, p. 373). A replica of the study conducted in Switzerland was conducted in 
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Mexico. The results from a principal component analysis of the risk variables, defining two 

components i.e. negative affect and control, show similar results to those obtained in the Swiss 

study (Lopez-Vazquez, Brunner and Siegrist, 2010).  

2.5.4 Perceived Naturalness 

Nanotechnology has the potential to generate new food products, and to improve the quality of 

food, through changes to the food packaging. Foods containing ‘nano additives’ are already on 

the market, and these emerging technologies have shown “great potential in ‘nutraceuticals’ and 

‘functional foods’, for delivering bioactive compounds …to improve human health. Among the 

nanotechnology consumer products to date, health and fitness products form the largest 

category” (Chau, Wu, and Yen, 2007, p269; cited from Chen, Weiss, and Shahidi, 2006). As 

outlined in a study by Kahan, et al. 2009, “the perceptions which individuals form when exposed 

to balanced information on the risks and benefits of nanotechnology are significantly affected by 

the … different nanotechnology applications” (Kahan, et al. 2009, p.1). The perceived benefits 

may also be affected by “perceived quality, perceived naturalness, price, general attitudes, value 

and cultural norms” (Buzby, 2010, p. 534). Lopez-Vazquez, Brunner, and Siegrist, (2010) 

carried out a study of the Perceived risks and benefits of nanotechnology applied to the food and 

packaging sector in Mexico. The research examined the ‘location of the nanotechnology food’ 

and the ‘packaging application’ measuring the perception of effect and the control (+’ve/- ‘ve) 

which the consumer perceived as been influential towards their decision making. Most 

applications which could be directly consumed by the participant were perceived as having a 

positive effect e.g. nutritional supplement capsules, bacteria detection spray etc. Those 

applications which the participants perceived as having a negative effect were for example, 

barcodes for guaranteed food security, antibacterial food containers etc. the authors highlight that 

the more negative the effect, the higher the perceived risk (Lopez-Vazquez, Brunner and Siegrist, 

2010). As outlined earlier in this review Siegrist and Stampfli, (2009) “suggest that consumers 

attribute a negative opinion towards foods produced using nanotechology even though the 

products had clear benefits” for them (Siegrist and Stampfli, 2009, p. 665). In addition, Siegrist 

et al., (2007) suggest that “nanotechnology packaging is perceived as more beneficial than 

nanotechnology foods, and consumers are generally hesitant to buy nanotechnology food 

products” (Siegrist et al., 2007, cited in Siegrist and Stampfli, 2009, p.665).  
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2.6 Demographics 

The effect of demographics has been included in many research articles reviewed. For the 

purpose of this dissertation the researcher will outline demographic characteristics relating to 

gender, age and level of education. It appears that gender has a significant impact on perceptions 

of applications of nanotechnology. In a review of policy research by Savath and Brainard, (2013) 

the authors indicate that extensive amounts of literature have found that “men assess risks as 

smaller, or less significant than women do … It has been suggested that women’s tendency to 

perceive risks as higher stems from their relatively weaker knowledge and familiarity with 

science and technology” (Savath and Brainard, 2013, p. 551). In a research study by Smith et al., 

(2008) outlining ‘Americans’ nanotechnology risk perception: assessing opinion change’, the 

authors highlight that “44.3% of men and 55.7% of women reported knowing ‘just a little or 

nothing at all about nanotechnology’. Men were …more likely than women to have heard a lot or 

some about nanotechnology (Smith et al., 2008, p.469). This is supported by Sims Bainbridge 

(2002), who’s investigations highlight that 69% of men agreed with a “pro-nanotechnology 

statement” whereas only 48% of women agreed with the pro-nanotechnology statement (Sims 

Bainbridge, 2002). 

The effect of age was also examined, results indicated that younger respondents were 

significantly more likely to have heard ‘a lot or some about nanotechnology’ (Smith et al., 2008, 

p.469). This is to be expected as younger people are more likely to be aware of new 

technologies, through reference to them in their education, their social network, or through 

information on the internet.  

The research article by Smith et al., (2008) also indicates that those respondents with higher 

levels of education were also “significantly more likely to have heard ‘a lot’, or ‘some’ about 

nanotechnology”, in addition the research shows that those individuals who are more highly 

educated are “more likely to perceive that the benefits outweigh the risks, whereas those with 

less education are likely to perceive that the risks outweigh the benefits”. (Smith et al., 2008, 

p.469) 

 



 

32 | P a g e  

 

2.7 Conclusions 

In recognition of the conflicting views which have been expressed in the various research articles 

referenced in this review, it is difficult to generalize public attitudes. What seems apparent is that 

the conceptual model proposed by Oluwoye (2008), is a useful basis on which to study the 

perceptions of consumers towards their acceptance of nanotechnology and nano-based foods. 

Based on the extensive review of literature outlined above, and based on the gap in knowledge 

identified; this dissertation will examine consumers’ acceptance of foods produced using 

nanotechnology using the conceptual model proposed by Oluwoye (2008). The dissertation seeks 

to investigate the following hypothesis identified from the literature review: 

H1. Awareness, of nanotechnology is low amongst consumers. 

H2. Consumers are influenced by factors such as the risks and the benefits of the application, 

their trust of the stakeholders involved, and their perceived naturalness of the applications 

involved in the food production.   

H3. Demographic characteristics which may be useful in understanding what people think, 

about nano-based foods include the following: 

 Gender:  

(i) Males demonstrate a greater knowledge, and acceptance of the benefits of 

food nanotechnology than females do 

(ii) Females demonstrate a greater acceptance of nanotechnology foods that 

produce health/moral benefits than males do 

Age:   

Younger people have a greater knowledge, and acceptance of the benefits of food 

nanotechnology than older people do. 

Level of education:  

The higher the educational levels attained, the greater the knowledge and the acceptance 

of the benefits of food nanotechnology. 
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Chapter 3. RESEARCH METHODOLOGY AND METHODS 

3.1 Introduction  

According to Saunders et al. (2009), business and management “research has a number of 

characteristics: 

 Data are collected systematically 

 Data are interpreted systematically 

 There is a clear purpose: to find things out” (Saunders et al., 2009, p. 5). 

The authors outline a general plan or ‘research methodology’ which business and management 

researchers should use in order to answer the research questions, and to reach the objectives of  

the topic under investigation. The methodology used by the authors is based on “The research 

process onion.” This chapter of the dissertation follows this plan, peeling away the various layers 

of the onion, working towards the centre, justifying the decisions taken, and finally deciding 

upon the choice of data collection methods. 

Figure 3: The research ‘onion’ (Saunders et al., 2009, p. 108) 
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This chapter follows the research onion process moving through the different layers: research 

objective/questions/hypothesis, the research philosophy, the research approach, the research 

strategy, the time horizon, the data collection, the research population and any relevant ethical 

issues and procedures. This section is principally based on the book Research methods for 

business students by Saunders et al. Fifth edition, 2009. 

Throughout this section of the report the researcher justifies the methodology selected in order to 

complete the research process.  

3.2 Research Objectives/Questions/Hypotheses 

Research Objective: As stated earlier the research objective of this dissertation is to  

‘Investigate consumers’ acceptance of foods produced using nanotechnology. 

The overarching objective, is divided threefold,  

1. Public Knowledge: To determine consumer awareness of nanotechnology in food 

production. 

2. Acceptance of Nanotechnology and Nano-based Foods: To examine consumer 

perceptions regarding the risks, benefits, trust, and perceived naturalness in relation to 

applications of nanotechnology in food production. 

3. To determine what demographic characteristics are useful in understanding consumer 

acceptance of nanotechnology and nano-based foods?  

As outlined in the literature review, part 2 of this dissertation “Studies of attitudes towards 

nanotechnology, like the early studies of attitudes towards GM food, are … few in number, deal 

generally with the topic in broad form and consequently fail to evaluate reactions to specific 

applications” (Cook and Fairweather, 2007, p. 676; Lee et al., 2005). This dissertation builds 

upon the research undertaken by Teagasc Food Research Centre Ashtown, UCC and DIT as part 

of a FIRM project funded through the DAFM under the NDP 2007-2013. The FIRM project 

examined Irish Consumers acceptance of novel food technologies. Both qualitative and 

quantitative sampling techniques were used to collect data relating to consumer acceptance in the 

original research. 
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In order to develop a greater understanding, to evaluate potentially significant facts, and to draw 

conclusive evidence to support the research findings; the researcher focuses on information 

which is relevant to the research questions detailed below:  

Research Questions:  

1. To what extent are consumers aware of nanotechnology? 

 

2. What factors influence ‘consumer perceptions’ in relation to their acceptance of 

applications of nanotechnology in food production? 

3. What demographic characteristics are useful in understanding consumer acceptance 

of nanotechnology and nano-based foods?  

Saunders et al. (2009) suggest using ‘hypothesis’ (i.e. an educated guess or assumption of what 

might happen as the research unfolds, based in particular on the findings from the literature 

review.) A definition taken from Fraenkel and Wallen, (1993) indicate that a hypothesis is a 

“tentative, reasonable, testable assertion regarding the occurrence of certain behaviours, 

phenomena, or events; a prediction of study outcomes!” (Fraenkel and Wallen, 1993). This 

research dissertation investigates the following hypotheses: 

Research Hypotheses:  

H1. Awareness, of nanotechnology is low amongst consumers. 

H2. Consumers are influenced by factors such as the risks and the benefits of the 

application, their trust of the stakeholders involved, and their perceived 

naturalness of the applications involved in the food production.   

H3. Demographic characteristics which may be useful in understanding what people 

think, about nano-based foods include the following: 

 Gender:  

(i) Males demonstrate a greater knowledge, and acceptance of the benefits of 

food nanotechnology than females do 
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(ii) Females demonstrate a greater acceptance of nanotechnology foods that 

produce health/moral benefits than males do 

Age:   

Younger people have a greater knowledge, and acceptance of the benefits of food 

nanotechnology than older people do. 

Level of education:  

The higher the educational levels attained the greater the knowledge and the 

acceptance of the benefits of food nanotechnology. 

3.3 Research Philosophy  

In business and management research there are three recognised, and distinguishing research 

philosophies which dominate the literature: positivism, interpretivism and realism (Refer to fig 3, 

p. 33). The research philosophy selected, is the one which is best suited to the research 

question(s), and it is indicative of the researchers logical reasoning, and opinion about the 

predicted outcome of the study. In practice, the researcher wanted to replicate some aspects of 

previous research, therefore the methodology chosen is based on that type of research i.e. 

quantitative research. The research philosophy adopted for the purpose of this dissertation is 

‘Positivism’. This philosophy directed the researcher towards choosing the most appropriate 

research strategy and approaches, as outlined in the later parts of this chapter.   

Positivism is based on the philosophy of ‘natural science’, the researcher is objective, is 

independent of the research, and presents the outcome of the research usually in a quantifiable 

manner. Social scientists working with ‘social reality’ modified this technique for their own 

purposes (Wimmer and Dominick, 2011). Researchers who choose positivism use existing 

theory to develop hypotheses, they test the hypotheses to confirm or refute them, or to suggest 

areas for further research. For instance, in this research, the literature review has shown some 

interesting findings, e.g. results of studies in the USA and in Europe show that public knowledge 

about nanotechnology in general is limited (Lee et al., 2005). Another interesting fact from the 

literature review and the investigations of Sims Bainbridge (2002) is that 69% of men agreed 
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with a “pro-nanotechnology statement” whereas only 48% of women agreed with the pro-

nanotechnology statement (Sims Bainbridge, 2002). 

This research builds upon, and expands the existing knowledge of the FIRM project conducted 

between 2007-2013, by the observation of objective facts. The methodology used facilitates 

replication, and generates results which are quantifiable, and which can be used for statistical 

analysis. This research dissertation tests the hypotheses and conclusive outcomes identified both 

in that research project, and as a result of reviewing the literature for similar investigations both 

nationally and internationally. The most appropriate sampling method selected for this research 

was quantitative data collection, and the research was conducted by means of a survey of 

consumers; through the use of a questionnaire. Qualitative data collection through the use of 

focus groups and/or individual interviews could also have been undertaken, in order to gain a 

deeper more meaningful understanding of public opinions, assumptions and general concerns 

relating to nanotechnology in food production. This however, is beyond the remit of the current 

study. As the original research project was conducted a long time ago, i.e. in the period between 

2007-2013, the researcher would like to examine consumer attitudes in 2016. The researcher 

would like to determine, to what extent are consumers aware of applications of nanotechnology 

in food, have certain consumer attitudes changed in the intervening period of time, and what are 

the factors which influence consumer attitudes towards nanotechnology in food production.   

3.4 Research Approach  

The research approach is determined by the theory, which ultimately will be presented in the 

findings and conclusions of the report.  Two research approaches are depicted in fig 3, p. 33 The 

most relevant approach for this research dissertation is the ‘deductive’ approach. In the deductive 

approach the researcher develops a theory and hypothesis (or hypotheses), and she designs the 

research in order to test the hypothesis (testing the theory). The deductive research approach is 

closely aligned with quantitative analysis. 

Deduction is based on testing a theory or theories in order to critically examine the ‘cause and 

effect’, (i.e. to anticipate outcomes), to separate facts from opinions, and to control research in 

such a way as to establish relationships between sets of data.  (Robson and McCartan, 2015). In 

this approach the theory comes from reading. For this dissertation the researcher develops her 
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knowledge by researching the literature i.e. ‘she deduces hypotheses’. The researcher establishes 

a testable proposition (i.e. she “indicates the variables which will be measured), then she tests the 

hypotheses by data collection through the use of questionnaires.  By using a deductive approach, 

the researcher specifies precisely the objectives of the research, the conditions under which the 

theory is tested, and how the data is to be measured, in order to make replication of the research 

easier.  

The researcher presents the data in the ‘Data Analysis and Findings’ chapter and she confirms or 

rejects each of the hypotheses, in the ‘Discussion’ chapter of this report. If necessary, the 

researcher modifies the theory to support the findings where applicable.  

3.5 Research Strategy  

The research strategy is the general plan outlining how the researcher will answer the research 

questions she wishes to investigate (Saunders et al. 2009). It involves the researcher deciding 

what information she needs to obtain, and how she will get that information. Deciding whether to 

choose either qualitative, quantitative, mono, mixed or multi method research analysis is an 

important consideration for the researcher. The choice of analysis is determined by the research 

objectives, the practical implications and/or any limiting factors of the research. It is important to 

outline these at an early stage of the dissertation design and planning phase, to ensure that the 

researcher stays focused, and to limit the scope of the research to the research objectives. The 

researcher chose to follow a “fitness for purpose” criteria approach for this dissertation, using the 

mono-method: (i.e. a single research strategy).  

Various different methods, or a combination of a number of methods can be used in business 

research, this is referred to as multi-method research e.g. using a combination of in-depth 

interviews, focus groups, questionnaires or perhaps structured or semi-structured interviews 

within the investigation (Esteves and Pastor, 2003). Multi method research often combines 

qualitative and quantitative approaches. Esteves and Pastor (2003) indicate that the use of multi-

method research is beneficial, because it can widen the scope of the research, and the data 

generated can yield a more comprehensive picture of the findings (Esteves and Pastor, 2003). 

The researcher agrees with the authors, and time permitting would like to have used multi-

method research. The researcher would like to have carried out individual interviews and/or 
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focus group discussions, in addition to the survey of consumers. For operational purposes, for 

efficiency of data collection, for financial reasons, and due to very limiting time constraints, the 

researcher chose to use only one research method in this dissertation, i.e. the survey method. It is 

interesting to note that while Ahmed and Sil (2012) acknowledge the important benefits of multi-

method research, they suggest that validation of data from methods which are often dissimilar is 

difficult, it is prone to error, and to variation of interpretations. The authors suggest that more 

comprehensive research can be obtained through the collaboration of many researchers, 

specialising in individual single method research strategies (Ahmed and Sil, 2012).  

The research strategy used for the purpose of this dissertation is based on the collection and 

analysis of primary research material, which is quantitative data, collected through a survey. 

The survey strategy: The purpose of the survey is to produce information which is quantifiable, 

and/or which can be used to produce numerical descriptions for statistical analysis of certain 

aspects of a population. The main way of obtaining information is by asking people questions, 

their answers constitutes the quantifiable data. Data is collected from a ‘sample’ of a population, 

rather than a ‘census’ where data is collected from all members of a population. (Fowler, 2013) 

The survey method of obtaining information is based on ‘structured’ questioning of respondents. 

Respondents are asked a variety of questions regarding knowledge, opinions, behaviours and 

demographics etc. The questions are structured in such a way as to control the data collection 

process. (Bernie, 2015). For this dissertation a questionnaire was prepared where most questions 

are based on ‘fixed-response’ alternative answers, which require the respondent to select from a 

number of predetermined responses. (Refer to Appendix 2 for the survey design and the 

questions asked of the respondents).  

The survey method was used because it is easy to administer, the data obtained is reliable (it is 

limited to the responses stated), and there is reduced variability of results caused by the 

interviewer’s own opinion and/or potential bias. Analysis and interpretation of results is 

relatively easy too.  

The criteria used to select this method of analysis was based on the following: 

 Flexibility of data collection: i.e. on-line social network (Facebook), e-mails, and direct 
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contact through professional and social acquaintances of the researcher.  

 Diversity of questions: ability to design a questionnaire with specific questions to achieve 

the research objectives.  

 Quantity and speed of data collection: a large response rate was achieved in a short 

period of time through the targeted delivery of questionnaires. 

 Anonymity: The on-line survey through ‘SurveyMonkey’ was totally anonymous, as was 

the hard copy questionnaires which was delivered to respondents for return to a 

predetermined post-box. 

 Convenience: control of limiting factors such as time, budget, access to the desired 

respondents, and often low response rates to market research surveys.  

In consideration of the hypotheses outlined earlier, the researcher determined that this research 

topic can be suitably evaluated through the use of a questionnaire, where the predominant 

response is through on-line participation. This method will adequately answer the research 

questions, and it will enable the researcher to either confirm or reject the stated hypotheses, and 

to build upon the original FIRM research report of 2007-2013.  

3.6 Time Horizon  

The primary research carried out for this dissertation is only a ‘snapshot’ taken over a very short 

period of time. The research was conducted through direct and indirect survey of individual 

consumers, and the use of an on-line survey, which was accessible for a limited period of time. 

The survey was open to all respondents during the period 16-31st July. The time limiting factor 

was necessary because this research is part of an academic course where final submission of the 

research dissertation is mandatory on or before 22nd Aug. 2016. The availability of the researcher 

was severely limited also, as this research was carried out by the researcher in her spare time, 

while still continuing with her full time employment.  

3.7 Data Collection  

For the development of this dissertation both primary and secondary data collection is required. 

The processes are explained in greater detail in the following pages. 
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3.7.1. Secondary Data Collection 

Secondary data, is data which has been collected by other researchers, or which is used for some 

purpose other than for research (Hox and Boeife, 2005). It includes both raw data and published 

articles. The main reason researchers use secondary data is to save time, money and resources. 

Gathering data from secondary research is quicker than creating and conducting a new study to 

collect the same type of data, and the researcher can spend more time on the analysis and 

interpretation of results.  

Secondary data is used in a lot of published articles, as it provides a useful source of information 

from which to begin to consider the research objective(s). The researcher uses the findings of 

other authors as a basis for establishing the research question(s) and the hypotheses. In addition, 

secondary data review allows the researcher to gain access to a multitude of peer reviewed 

literature from various academic sources, both nationally and internationally. It is possible to use 

this data to make comparisons between various research studies and/or to critique the 

information which is currently available. For the purpose of this dissertation the secondary data 

relates mostly to the academic data presented in chapter 2: Literature Review.  

The primary motivation directing the researcher to this research topic was fostered through her 

attendance at a national conference relating to nanotechnology in the agri-food industry. A 

review of the published literature, and presentations from various speakers at this conference 

served as an incentive to the researcher to present a research proposal to carry out further 

research on this topic. A more comprehensive literature evaluation, using alternative sources of 

information was carried out over the course of about ten months, i.e. from the initial stage of 

research proposal to the final write up of the dissertation. The researcher carried out the 

secondary research mainly through the e-library facilities as part of Dublin Business School.  

‘MyAthens’ was used to gain access to numerous databases, and many relevant academic 

literature articles were freely available through the ‘Emerald’ database in particular. Google 

scholar, and various other scientific and business academic sources were also utilised during the 

course of this dissertation process.  
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3.7.2. Primary Quantitative Data Collection 

The primary data obtained for this research was collected for the specific research questions in 

hand i.e. comparative research, based on the FIRM project report from 2007-2013. The choice of 

methodology used for the primary data collection was made according to the procedures which 

fit the research question best. As outlined in section 3.5, the researcher selected the survey 

strategy as the most appropriate form of data collection.  A purpose designed questionnaire was 

prepared by the researcher. The questionnaire was administered on-line, and through direct 

contact with acquaintances of the researcher and her family. The questionnaire was used as it is 

an efficient way to collect standardised data from a relatively large sample of people. It is 

important in the design of the questionnaire to ensure that all of the relevant objectives are 

captured in the questions, because once the questionnaire has been administered it is not practical 

to re-test for the missing information, once the survey has been completed.  

3.7.2.1. Questionnaire Design 

The researcher chose to use the on-line ‘SurveyMonkey’ cloud-based software for survey 

administration because this tool is free (</= 10 questions), it’s simple to use, and it includes a 

quantitative summary of the different responses. The survey questionnaire was designed to 

collect data relating to ‘opinion,’ in order to determine ‘public perceptions about the use of 

nanotechnology in food production’. Consumer ‘behaviour,’ was evaluated through the 

collection of information relating to ‘perceived benefits and risks’, and ‘attribute’, was 

evaluated through the inclusion of questions relating to ‘demographics’ e.g. questions relating to 

age, gender, and level of education. 

This type of questionnaire was used due to the ease of administration, the diversity of questions 

which could be asked, the flexibility of data collection, and it allowed for the retention of 

anonymity of the respondents.  On-line internet data collection was selected as it allowed the 

researcher to gain access to a larger population than would be possible by street interviews alone, 

and it was also possible to collect the information in a short period of time.  

The researcher purposefully designed the questionnaire to keep it practical, and as short as 

possible. The aim was to ensure that the questions were not too long, nor too complex. As the 
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topic itself is not easily understood, and respondents may not be familiar with the subject, it was 

important to include an explanatory preamble to the survey. This gives information in relation to 

what nanotechnology is, and the various applications which are currently available.  

The research questionnaire contained 9 questions. Questions 1 to 3 were demographical; 

designed to get general information about the respondents’ gender, age and level of education. 

Questions 4 to 7 were designed to get information relating to consumers’ knowledge, their 

opinions about the various stakeholders involved in promoting nanofoods, and their thoughts 

relating to labelling of foods produced using nanotechnology. The final part of the questionnaire 

(questions 8 and 9), was designed to obtain information relating to consumer perceptions. 

Question 8, relates to the benefits and the risks consumers associate with particular applications 

of food nanotechnology. Question 9 attempts to gain an insight into their thoughts regarding the 

perceived naturalness of particular applications of nanotechnology.  

Participants were also given the option of adding additional comments and/or to request further 

information relating to this research. (Refer to Appendix 2 for the script of the survey 

questionnaire.) 

3.7.2.2. Data Analysis 

Data collection and storage is achieved through the use of ‘SurveyMonkey’; data is 

automatically gathered from participants’ on-line responses, and it uploads information to the 

researchers’ individual survey account when participants complete the questionnaire. It is entered 

manually by the researcher for those respondents who filled in the hard copy questionnaire. The 

data gathered by the researcher is turned into quantifiable information in order to establish 

relationships and trends. The ‘analyze’ function of ‘SurveyMonkey’ is used for an overview 

analysis of the data. It is useful to display basic tables and charts, and to apply appropriate filters 

to questions, based on responses, demographics etc. Analysis of trends and more complex 

statistical significance is also possible using this software.  

‘Microsoft Excel’ was used in addition to ‘SurveyMonkey’ as this package is useful to present 

additional statistical functionality, and to correlate data from different variables of the survey. 

Some relevant comments which were given by participants were evaluated, and these are 
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included as part of the conclusions/recommendations of this report.  

The research analysis and findings are presented in greater detail in chapter 4 of this report. 

3.8 Research Population and Sample  

For this research dissertation it was not practical for the researcher to collect and to analyse data 

from the entire target population, so she selected a “sample” (i.e. ‘a subgroup of the target 

population’), this was due to restrictions of time, money and access. The appropriate decisions 

regarding the selection of ‘samples’ was based on the ‘sampling techniques’ framework, 

illustrated below. This model is appropriate for both qualitative and for quantitative research, and 

it allows the researcher to reduce the amount of data she needs to collect by considering only 

data from a small subgroup rather than from the larger population group. (Saunders et al., 2009, 

p. 210).  

 

Source: Mark Saunders, Philip Lewis and Adrian Thornhill (2009), p.213 

Figure 4: Sampling Techniques 

In consideration of limited time constraints, alternative work commitments, and an inability to 

specify a ’realistic’ sampling frame, the researcher decided that the most practical sampling 

technique for completion of this research dissertation was ‘non-probability sampling’. While 

‘probability sampling’ is preferable for statistical analysis of results, it is still possible to carry 

out generalised statistical analysis using non-probability sampling, in order to allow the 

researcher to test the hypothesis identified in the literature, which is outlined earlier, in chapter 2 

of this report. 
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Following through the non-probability sampling technique flow chart the researcher selected the 

following techniques to obtain data suitable for quantitative analysis: 

Self-selection sampling: The researcher indicated to friends, colleagues and classmates that she 

was carrying out this research as part of an MBA dissertation. Those who were interested in 

contributing to the research, and/or who considered the topic to be significant and relevant to 

them personally indicated their willingness to devote time to participate in the survey. 

Snowball sampling: This method was used due to limiting time constraints, and as a follow on 

from the self-selection sampling. There was no quota involved, and the sample has the potential 

to be unrepresentative, due to the fact that respondents will pass on the survey to individuals who 

are similar to themselves. The main forum for obtaining the data was by survey questionnaire 

through social media (Facebook), through direct email to friends and colleagues, and through 

direct and indirect conversations with various individuals.  

Convenience sampling: This method was used to obtain as much data as was practically 

possible. The researcher conducted surveys by approaching friends, colleagues, neighbours and 

through other social connections, during the period of time when the on-line survey was being 

conducted. A large number of individuals were asked if they would be willing to take part in this 

research, many people declined to take part due to the perceived complex nature of the research 

title. The researcher is aware that, while convenience sampling was relatively easy to obtain, the 

data collected through this method can be prone to bias and the unintentional influence from the 

interviewer. The researcher at all times tried to assist those who took part in the survey, while 

refraining from influencing the completion of the questionnaire.  

For the sampling techniques selected the sample size is ambiguous. There is no target quota to be 

reached, any and all of the methods selected are acceptable as long as they provide enough data 

to answer the research questions, and they fulfil the objectives of the research. The validity of the 

data and the research conclusions will depend more on the analysis of results, than it will depend 

on the sampling technique used.    

3.9 Ethical Issues and Procedures 

Various professional bodies have issued guidelines concerning ethical issues that might arise in 
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the course of conducting business research. Diener and Crandall (1978) have broken the 

guidelines down into four main areas, as follows: 

 Whether there is harm to participants. 

The American Academy of Management (AoM) states that it is the responsibility of the 

researcher to assess carefully the possibility of harm to research participants, and to minimise 

this, as far as possible (Bryman, and Bell, 2011). When carrying out this dissertation, the 

researcher was conscious of potential ethical issues and concerns which some consumers may 

have had about their participation in the survey process. In the course of the survey 

questionnaire, the researcher ensured that no harm, intentional or otherwise was placed on 

respondents. 

 Whether there is a lack of informed consent. 

Informed consent, means explaining to potential participants the purpose and nature of the 

research, so that they can make an informed decision about their involvement, and choose to opt 

out of the survey if they wish to do so. As the survey questionnaire was carried out through 

online social networking, and direct contact with participants, it was not necessary to present a 

formal consent form, because the participants could choose to fill in the survey questionnaire on 

a voluntary basis. Those who choose to decline the request to participate were free do so without 

any obligation.   

 Whether there is an invasion of privacy. 

The Market Research Society (MRS) guidance is clear: “the objectives of any study do not give 

researchers a special right to intrude on a respondent’s privacy nor to abandon normal respect for 

an individual’s values” (Bryman, A. and Bell, E. 2011, p. 136). By virtue of the very nature of 

the research, (i.e. potential market research), anonymity and confidentiality of respondents was 

guaranteed. The survey was set up in such a way through ‘SurveyMonkey’ to ensure that the 

identity of participants was not known to the researcher. There were no questions of ‘a personal 

nature’ asked, and those who participated had the right to discontinue their involvement in the 

survey at any stage if they wished to do so. 
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 Whether deception is involved. 

Deception occurs where the researcher represents their research as something other than what it 

is. It is the duty of researchers not to pursue methods of enquiry that are likely to infringe upon 

human values and beliefs, to display objectivity and integrity, and not to influence the 

participants. The researcher was open and honest regarding the reasons for this research, and 

ensured that there were no leading questions asked which could influence how respondents 

answered the questions. 

The researcher clearly indicated that the information obtained throughout the course of this 

research process would be used solely for the purpose of this dissertation report, to be submitted 

to Dublin Business School, in partial fulfilment of an MBA award. The data will not be shared 

with any commercial facility, government or any other agency. Participants were informed about 

the purpose of this research before taking part, and they could decide whether to participate or 

not.  

3.10 Limitations to the research  

This research presents some limitations. Firstly, the primary data was collected only by 

conducting a survey, perhaps a richer, deeper and more meaningful understanding of public 

perceptions could have been possible if interviews and/or focus group discussions were carried 

out in addition to the survey.  

The researcher was aware that the topic of nanotechnology is not one which the general public 

are very familiar with, so the reliability of the answers to some of the questions may be   

questionable, especially those questions relating to knowledge of nanotechnology. 

The researcher had no previous experience in conducting such extensive research, and chose to 

conduct the survey by convenience sampling. There is a possibility of unintentional bias as the 

respondents are closely linked with the researcher or her family/friends/colleagues. This was 

limited as far as possible by ensuring a good mix of gender, ages and educational backgrounds. 

In addition, the response rate was quite high so this may have eliminated some of the effect of 

bias. 
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Chapter 4. DATA ANALYSIS AND FINDINGS 

4.1  Introduction  

The purpose of this chapter is to present the results of the survey, and to illustrate any 

relationships or trends which have been observed through an analysis of the data from the 

questionnaires. The researcher will address each of the research objectives using the results from 

the questionnaires. This will lead to an evaluation of the research questions and the research 

hypotheses, with the support of relevant literature. The research findings will be discussed in 

greater detail in chapters 5 and 6.  

4.2 Summary of the survey data 

The survey was designed to investigate consumers’ acceptance of foods produced using 

nanotechnology. The researcher carried out primary quantitative data collection by administering 

on-line questionnaires, and by inviting consumers to participate in person using a hardcopy 

response. 129 participants took part in the research. The respondents to the questionnaire 

included 66 females (51%) and 63 males (49%), aged between 18 years and 75 years plus. 

The age groups surveyed and the highest level of education are shown in figures 5 and 6.  

 

Figure 5: Survey Participants age 
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Figure 6: Survey Participants highest level of education 

Note: For the evaluation to determine the effect of demographic characteristics the researcher 

selected the results from a number of specific age groups in particular, and from two levels of 

education. These variables were selected because, on reviewing the results it was obvious that 

these demographic variables demonstrated the greatest level of contrast. The results were also 

analysed on the basis of gender. 

The researcher will present the most significant findings in this section of the report. Further 

information relating to the overall survey response is available for reference in Appendix 3, 

figures 8-23a, pages 91-102.   
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4.3 Research Objectives 

4.3.1 Research Objective 1: Public Knowledge; To determine consumer awareness of 

nanotechnology in food production 

In order to gain an understanding of the public knowledge about nanotechnology, for the 

following statements participants were asked to indicate whether they 'agree', 'disagree' or they 

'do not know'  

Statement 1. Nanotechnology involves materials that are not visible to the human eye 

Statement 2. Materials on the “nano” scale behave in a similar way to those on the larger scale 

The most prevalent response, for the general population and the responses based on specific 

demographic groups are shown in Table 1.  

Table 1: Consumer knowledge of nanotechology  

Findings versus Objective 1) – Nanotechnology Knowledge 

Based on the answers given to ‘Statement 1’ more than 70% the general public are aware of what 

Response 

 

Statement 1. 

Nanotechnology involves 

materials that are not visible 

to the human eye 

Statement 2. 

Materials on the “nano” scale 

behave in a similar way to 

those on the larger scale 
General Population 79% - Agree 43% - Do not know 

 Gender  

Female Population 77% - Agree 58% - Do not know 

Male Population 81% - Agree 47% - Do not know 

 Age  

18-24 yr olds 70% - Agree 43% - Do not know 

35-44 yr olds 
100% - Agree 41% - Do not know 

45-54 yr olds 
86% - Agree 45% - Agree 

55-64 yr olds 
64% - Agree 56% - Do not know 

 Level of Education  

Secondary School Education 70% - Agree 48% - Do not know 

Post Graduate Master’s 

degree or Doctorate (PhD) 
88% - Agree 47% - Disagree 
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nanotechnology is. The only exception seen, based on demographics is for the 55-64-year-olds, 

where just 64% or these respondents agree with the positive statement, “Nanotechnology 

involves materials that are not visible to the human eye”. Respondents in the 35-44-year-old age 

group, and those who have completed post graduate qualifications appear to have the greatest 

knowledge in relation to ‘Statement 1.’  

It is obvious from the general response in relation to ‘Statement 2’ that the general public really 

‘do not know’ a lot about nanomaterials. In fact, 45% of respondents in the 45-54 age group 

agree with a statement which is untrue. A relatively high proportion of those who have 

completed post graduate qualifications demonstrate their awareness of what nanomaterials are, 

by indicating their disagreement with this statement.  

Consumer awareness of nanotechnology based on gender is similar for females and males.  

(For more detailed information relating to specific ‘group’ responses refer to Appendix 3, figures 

8-12, pages 91-92) 
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4.3.2 Research Objective 2: Consumer Acceptance of Nanotechnology and Nano-based 

Foods: To examine consumer perceptions regarding the risks, benefits, social trust, and the 

perceived naturalness in relation to applications of nanotechnology in food production. 

In order to gain an understanding of the consumer perceptions regarding the risks and the 

benefits in relation to applications of nanotechnology in food production, participants were 

presented with six applications of nanotechnology in food production, and they were asked to 

indicate how they feel about each of the applications. The most common response for each of the 

applications is shown in Table 2.  

 

 

 

 

 

 

 

 

 

 

Table 2: Perceived risks and benefits of applications of nanotechnology  

 

Findings versus Objective 2) - Risks and Benefits 

The general response is ‘neutral’ to the various application of nanotechnology in food 

production. The only exception to this is to the application ‘Nanotechnology that would indicate 

the presence of an allergen in food’. Consumers consider that the risks are slightly greater than 

the benefits for this application of food production.  

(For more detailed information relating to all responses refer to Appendix 3, figure 13, page 93) 

Application 

 

Most common 

response 

Nanotechnology that would reduce the 

likelihood of food causing an illness. 

21% - Neutral response or 

the risks are slightly less 

than the benefits 

Nanotechnology that would increase the 

amount of vitamins you get from a food. 

20% - Neutral response 

Nanotechnology that would keep food 

fresh longer periods of time. 

20% - Neutral response 

Nanotechnology that would indicate the 

presence of an allergen in food. 

21% - The risks are 

slightly greater than the 

benefits 

The use of nanotechnology in food 

packaging. 

26% - Neutral response 

Nanotechnology that would make the 

food better for your heart. 

25% - Neutral response 
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In order to gain an understanding of the public perceptions relating to ‘social trust’ consumers 

were asked how well informed they were regarding nanoparticles, nano-foods, and the regulation 

of these products. The overall response to this questions is shown in figure 7.  

 

Figure 7: Social Trust relating to information regarding nanoparticles and nano-foods 

Consumers were asked how trustworthy were would rate the various stakeholders involved in the 

production of food. The most common response for each of the stakeholders is shown in Table 3. 

 

 

 

 

 

 

Table 3: Social Trust in stakeholders involved in regulation/food production 

Findings versus Objective 2) – Social Trust 

More than 80% of consumers believe that they are either ‘not informed’ or ‘not very well 

informed’ about nanoparticles, nano-foods, and the regulation of these products. Consumers 

however indicate that they believe most of the stakeholders involved in the production/regulation 

15.5%

39.5%

41.1%

3.9%

Social Trust: Acceptance and regulation of nanoparticles and nano-

foods

Somewhat informed

Not very well informed

Not at all informed

I do not know

Stakeholder 

 

Most common 

response 

The Irish Government and/or the 

European Union. 

Somewhat trustworthy 

Consumer associations. Somewhat trustworthy 

The Food Industry. Not very trustworthy 

Research institutions (e.g. universities). Somewhat trustworthy 
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of food products are ‘somewhat trustworthy.’ The only exception is ‘The Food Industry’ who 

consumers believe are ‘not very trustworthy.’  

(For more detailed information relating to all responses refer to Appendix 3, figure 14, page 93) 

In order to gain an understanding of the public opinion relating to their perceived ‘naturalness’ 

of nanotechnology and nano-foods, consumers were asked to indicate their opinion in relation to 

various statements. The most common response for each of the statements are shown in Table 4.  

 

 

 

 

 

 

 

 

 

 

 

Table 4: Perceived ‘naturalness’ of nanotechnology and nano-foods 

 

Findings versus Objective 2) – Perceived ‘naturalness’ 

The most prevalent response from consumers to the various statements is that they ‘slightly’ 

agree’ regarding the ‘perceived naturalness’. The second most common response to these 

statements is ‘I do not know.’ The only exception to this is for the statement ‘Nanotechnology in 

food production is useful for potentially alleviating world hunger’ – 55% of consumers either 

‘slightly agree’ or ‘strongly agree’ with this statement.  

(For more detailed information relating to all responses refer to Appendix 3, figure 15, page 94) 

Application 

 

Most common 

response 

I would purchase foods labelled as 

produced using nanotechnology in the 

supermarket. 

33% - Slightly agree 

I would eat foods which were produced 

using nanotechnology. 

31% - Slightly agree 

I would serve nanotechnology based 

foods to my family and friends. 

29% - Slightly agree 

Nanotechnology in food production is 

acceptable. 

38% - Slightly agree 

Nanotechnology in food production is 

useful for potentially alleviating world 

hunger. 

29% - Strongly agree 

Nanotechnology in food production 

should be encouraged. 

32% - Slightly agree 
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4.3.3 Research Objective 3: To determine what demographic characteristics are useful in 

understanding consumer acceptance of nanotechnology and nano-based foods?  

Demographic characteristics in relation to consumer knowledge of nanoparticles has been 

examined in research objective 1. For research objective 3 the researcher will examine which 

demographic characteristics are useful in understanding consumer acceptance of nanotechnology 

and nano-based foods in relation to ‘labelling’ and ‘perceived naturalness’. The most common 

response to various statements relating to ‘labelling’ is shown in Table 5.  

Table 5: Demographic characteristics determining acceptance of ‘nano’ foods - Labelling 

(For more detailed information relating to specific ‘group’ responses refer to Appendix 3, figures 

16-19, pages 95-97) 

 

 

Response 

 

Statement 1. 

The public is 

sufficiently 

consulted in 

the regulation 

of nanofoods 

Statement 2. 

There is no 

need for 

mandatory 

labelling of 

nanofoods 

Statement 3. 

Even if food prices were 

higher, the consumers 

“right to know” warrants 

a mandatory labelling of 

nano-foods 

Statement 4. 

Stricter regulation 

for approval of 

nano-foods is better 

than mandatory 

labelling 

Gender     

Female 48% Strongly 

disagree 

61% Strongly 

disagree 
61% Strongly agree 29% Strongly agree 

 

Male 37% Strongly 

disagree 

54% Strongly 

disagree 
43% Strongly agree 32% Strongly agree 

Age     

18-24 yr olds 41% Strongly 

disagree 
42% Slightly 

disagree 

44% Strongly agree 33% Neither agree or 

disagree 

35-44 yr olds 36% Strongly 

disagree 

59% Strongly 

disagree 

48% Strongly agree 41% Slightly agree 

45-54 yr olds 41% Strongly 

disagree 
73% Strongly 

disagree 

59% Strongly agree 41% Strongly 

disagree 

55-64 yr olds 52% Strongly 

disagree 
68% Strongly 

disagree 

43% Strongly agree 40% Strongly agree 

Level of 

Education 

    

Secondary School 

Education 

38% Strongly 

disagree 

48% Strongly 

disagree 

50% Strongly agree 36% Strongly agree 

Post Graduate 

Master’s degree or 

Doctorate (PhD) 

35% Slightly 

disagree 

65% Strongly 

disagree 
65% Strongly agree 35% Slightly agree or 

they neither 

agree/disagree 



 

56 | P a g e  

 

The most common opinion in relation to various statements relating to perceived ‘naturalness’ 

is shown in Table 6.  

Table 6. Demographic characteristics determining acceptance of ‘nano’ foods - Perceived 

‘naturalness’ 

(For more detailed information relating to specific ‘group’ responses refer to Appendix 3, figures 

20-23b, pages 98-102) 

 

Response 

Statement 1. 

I would purchase foods 

labelled as containing 

“nanotechnology” in 

the supermarket 

Statement 2. 

I would eat foods which 

were produced using 

nanotechnology 

Statement 3. 

I would serve 

nanotechnology 

based foods to my 

family and friends 

Gender    

Female 30% Slightly agree 32% Slightly agree 29% Slightly agree 

Male 35% Slightly agree 30% Slightly agree 29% Slightly agree 

Age    

18-24 yr olds 44% Do not know 44% Do not know 41% Slightly agree or do 

not know 

35-44 yr olds 36% Slightly agree 36% Slightly disagree 32% Do not know 
45-54 yr olds 36% Strongly disagree 41% Strongly disagree 27% Slightly agree 
55-64 yr olds 28% Strongly disagree 24% Slightly agree or do not 

know 
32% Strongly disagree 

Level of Education    

Secondary School 

Education 

32% Slightly agree 32% Slightly agree or do not 

know 

30% Slightly agree or do 

not know 
Post Graduate Master’s 

degree or Doctorate (PhD) 

35% Slightly agree 41% Slightly agree  41% Slightly agree 

 

 

Statement 4 

Nanotechnology in 

food production is 

acceptable 

Statement 5 

Nanotechnology in food 

production is useful for 

potentially alleviating 

world hunger 

Statement 6. 

Nanotechnology in 

food production 

should be encouraged 

Gender    

Female 38% Slightly agree 29% Strongly agree or do 

not know 

36% Do not know 

Male 38% Slightly agree 30% Strongly agree 37% Slightly agree 

Age    

18-24 yr olds 52% Slightly agree 41% Do not know 44% Slightly agree or 

do not know 

35-44 yr olds 36% Slightly agree 41% Strongly agree 45% Slightly agree 
45-54 yr olds 27% Strongly agree 41% Strongly agree 27% Strongly agree 
55-64 yr olds 36% Slightly agree 28% Slightly agree 32% Slightly agree 

Level of Education    

Secondary School 

Education 

40% Slightly agree 30% Strongly agree 34% Slightly agree 

Post Graduate Master’s 

degree or Doctorate (PhD) 
41% Strongly agree 53% Strongly agree 41% Slightly agree 
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Findings versus Objective 3)   

The most common response for each of the statements, and any significant demographic group 

variation is presented below; 

Demographic characteristics determining acceptance of ‘nano’ based foods - Labelling 

Statement 1. 

The public is sufficiently consulted in the regulation of nanofoods:  

In general consumers ‘strongly disagree’ with this statement. The only exception to this is from 

those who have completed post graduate qualifications, 35% of these respondents only ‘slightly 

disagree’ with this statement.  

Statement 2. 

There is no need for mandatory labelling of nanofoods: 

In general consumers ‘strongly disagree’ with this statement also. The only exception to this is 

from the 18-24-year-olds, where 42% of these respondents only ‘slightly disagree’ with this 

statement.  

Statement 3. 

Even if food prices were higher, the consumers “right to know” warrants a mandatory 

labelling of nano-foods 

Overall consumers ‘strongly agree’ with this statement. More than 60% of female respondents, 

and those who have completed post graduate qualifications ‘strongly agree’ with this statement. 

Statement 4. 

Stricter regulation for approval of nano-foods is better than mandatory labelling 

The response to this statement is the most varied of all the statements. On average more than 

30% of consumers slightly/strongly ‘agree’ with this statement or they are neutral in relation to 

this statement. However, 41% of 45-54-year-olds ‘strongly disagree’ with the statement. 
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Demographic characteristics determining acceptance of ‘nano’ foods - Perceived 

‘naturalness’ 

Statement 1. 

I would purchase foods labelled as containing “nanotechnology” in the supermarket 

Most consumers express the opinion that they ‘slightly agree’ or they ‘do not know’. The 

greatest deviation from this result is from the ‘older generation’ i.e. 45-64yr olds who 

predominately ‘strongly disagree’ with this statement.  

Statement 2. 

I would eat foods which were produced using nanotechnology 

Consumer opinion regarding this statement is quite varied. Most consumers ‘slightly agree’ they 

‘do not know’ or they disagree to a lesser extent. However, the most common answer expressed 

by the 45-54-year-olds is that they ‘strongly disagree’ with this statement.  

Statement 3. 

I would serve nanotechnology based foods to my family and friends 

The response to this statement is similar to that of statement 2 above, in that it is quite varied, 

however there is overall general agreement with the statement. In this case of the of 55-64-year-

olds the majority indicated that they ‘strongly disagree’ with the statement.  

Statement 4 

Nanotechnology in food production is acceptable 

For this statement consumers in general tentatively agree! The greatest agreement is observed 

with the 18-24-year-olds, where more than half of all those surveyed agreed with the statement, 

in addition 41% of respondents who have completed post graduate qualifications ‘strongly agree’ 

with this statement.   
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Statement 5  

Nanotechnology in food production is useful for potentially alleviating world hunger 

The overall consumer opinion relating to this statement is one of agreement. However, the 

majority of 18-24-year-olds, and approximately 29% of all females surveyed said they ‘do not 

know’ if they agree with this statement.  

Statement 6. 

Nanotechnology in food production should be encouraged 

The response to this statement is similar to that of statement 5 above The overall consumer 

opinion relating to this statement is one of agreement. However, the majority of all females, and 

44% of 18-24-year-olds, said they ‘do not know’ if they agree with this statement.  

In summary the researcher has outlined the main findings from the survey, and she has 

highlighted any significant deviations from the norm. In chapter 5 the researcher will interpret 

these results, leading to the evaluation of the research questions and the research hypotheses.  

Further information relating to the overall survey response is available for reference in 

Appendix 3, figures 8-23a, pages 91-102.   
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5. DISCUSSION 

The purpose of this chapter is to interpret the findings from the primary research, to discuss what 

they mean, what the consequences and implications are, and how they relate to the secondary 

literature research presented in chapter 2 of this report.  

The researcher will compare and contrast her research findings with those from the reviewed 

literature. She will explain how her findings are similar to, or if they are different to the findings 

of other researchers who have used similar methods, or where researchers have been using 

different research approaches and have arrived at similar conclusions to those presented here.  

The researcher will review the results with the intention of answering the research questions, and 

to either confirm or rebut the research hypotheses.  

In order to present conclusive evidence to support the research findings; the researcher focuses 

on information which is relevant to the research questions detailed below:  

5.1 Research Questions answered, Research Hypotheses confirmed or rebutted 

Research Question 1: To what extent are consumers aware of nanotechnology? 

Based on the survey findings in relation to Q4 ‘Nanotechnology Knowledge,’ for statement 1; 

more than 64% of the general public agree with a positive statement outlining what 

nanotechnology is. It is obvious however, from the general response to Statement 2 that the 

general public really ‘do not know’ what nanotechnology involves, as a combined 69% of 

respondents’ either agreed with a negative statement about nanotechnology, or indicated that 

they did not know the answer. (Refer to Appendix 3 figure 8, p.91) 

These findings compare well with the findings of Sims Bainbridge (2002) who carried out 

similar research through internet questionnaires, he presented a positive and a negative statement 

about nanotechnology also. Sims Bainbridge states that even if the knowledge of nanotechnology 

is poor, people tend to have relatively positive attitudes to it, he indicates that approximately 

58% of those surveyed agreed with a positive statement on nanotechnology. The data from the 

2002 study by Sims Bainbridge is similar to this research, in that this data also relies on the 

respondents ‘self-reported affirmation of their knowledge’ rather than on any test to determine 
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the actual level of consumer knowledge (Sims Bainbridge, 2002).  

In an article by Corley, Kim, and Scheufele, (2012) examining the 'Public Challenges of 

Nanotechnology regulation’ the reporters suggest that “Public knowledge 

about nanotechnology is low, and there are widening knowledge gaps among different 

educational groups of the public” (Corley, Kim, and Scheufele, 2012, p.371). This research 

supports the comments of Corley et al. As outlined above, the general public have a poor 

knowledge of what nanotechnology really involves, as only about 30% of respondents correctly 

indicated their disagreement with an incorrect statement relating to nanomaterials.  

Demographic characteristics were examined in relation to the negative statement also.  This 

research confirms the conclusions of Corley et al. in relation to the ‘knowledge gap among 

different educational groups’. A relatively high percentage, (47%) of those who have completed 

post graduate qualifications demonstrated their awareness of what nanomaterials are, by 

indicating their disagreement with the negative statement about nanoparticles. In contrast, only 

22% of those respondents who said their highest level of education was ‘secondary school’ 

indicated their disagreement with the negative statement about nanoparticles, and 48% of 

respondents said they’ do not know.’ (Refer to Appendix 3 figure 12, p.92) 

The researcher noted from her findings that the effect of gender is slightly significant in relation 

to nanotechnology knowledge. 81% of males, as opposed to 77% of females agreed with the 

positive statement relating to nanotechnology. These findings are supported by the research of 

Sims Bainbridge (2002), who indicated that a higher percentage of males than females agreed 

with a “pro-nanotechnology statement.” (Sims Bainbridge, 2002). A relatively low percentage 

(21%) of both genders responded correctly to the negative statement about nanomaterials. 

However, a larger percentage of females (58%) than males (47%) indicated that they ‘do not 

know’ in relation to the negative statement about nanomaterials.  Similar findings are reflected in 

the research by Smith et al. (2008), who examined ‘Americans’ Nanotechnology Risk 

Perception’ the authors highlight that 56% of women and 44% of men reported knowing ‘just a 

little or nothing at all about nanotechnology’ (Smith et al., 2008, p.469). (Refer to Appendix 3 

figures 9 and 10, page 91) 

In a study by Smith et al. (2008), it was reported that younger respondents were “significantly 
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more likely to have heard a lot, or some about nanotechnology” (Smith et al., 2008, p.469). This 

research supports those findings, 70% of 18-24 yr olds and 100% of 35-44 yr olds have a good 

‘general knowledge’ about nanomaterials. While approximately 86% of 45-54 yr olds 

‘apparently’ know what nanomaterials are, in fact they do not, as 45% of these respondents agree 

with a statement regarding nanomaterials which is untrue. In relation to age, the researcher notes 

that younger people will be more aware of nanotechnology through their education, social media 

and a greater use of the internet and information technology in general. (Refer to Appendix 3 

figure 11, page 92) 

 Research Hypothesis 1:  

Awareness, of nanotechnology is low amongst consumers: The hypothesis is confirmed by this 

research. 

Research Question 2: What factors influence ‘consumer perceptions’ in relation to their 

acceptance of applications of nanotechnology in food production? 

The survey investigates which of these factors are consumers influenced by; the various factors 

include the risks and the benefits of the application, their trust of the stakeholders involved, and 

the perceived ‘naturalness’ of the applications involved in the food production. Each of these 

factors will be discussed in more detail below. 

The risks and the benefits of the application:  

When presented with a number of applications of nanotechnology which are currently used in 

food production, consumers in general indicated that they have ‘neutral’ feelings, or that the risks 

were slightly less than the benefits. The application where most consumers perceived ‘the risks 

are slightly greater than the benefits’ is for ‘nanotechnology that would indicate the presence of 

an allergen in food’.  

The evidence from literature in relation to perceptions of risks and benefits is a little conflicting.  

Schnettler et al., (2014) conducted a survey of supermarket shoppers in Chile, “the results 

obtained suggest that participants placed greater importance to the possible benefits associated 

with nanotechnology, and less to the possible risks” (Schnettler et al., 2014, p. 162). The results 
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of Schnettler et al., (2014) are supported by the report from Cook and Fairweather (2007) in 

relation to the key influences on ‘intentions of New Zealanders to purchase low fat lamb or beef 

produced using nanotechnology’ the authors concluded that most consumers had a positive 

attitude towards foods produced using nanotechnology (Cook and Fairweather, 2007, p.675). 

Conflicting evidence is presented in the results from a survey conducted by Siegrist and Stampfli 

(2009), their results “suggest that consumers attribute a negative opinion towards foods produced 

using nanotechology” (Siegrist and Stampfli, 2009, p. 665).  

The findings from this research are somewhat inconclusive; most people indicated a ‘neutral’ 

response towards the applications presented. It is quite possible here, where consumer 

knowledge is limited, that many people may not have enough knowledge to give a reasonable 

assessment of the risks and the benefits associated with the different applications. Caution should 

therefore be exercised when generalising these findings, in addition the ‘neutral’ response could 

also reflect the ambivalence of some respondents.  

The trust of the stakeholders involved:  

As outlined in chapter 4 of this report more than 80% of those surveyed said that they are either 

‘not informed’ or ‘not very well informed’ about nanoparticles, nano-foods, and the regulation of 

these products. According to Macoubrie, (2006) in the case of limited knowledge, public 

acceptance seems to be influenced by social trust i.e. trust in governments, and/or scientists as 

well as trust in the food industry (Macoubrie, 2006). In this research consumers indicated that 

they believe most of the stakeholders involved in the production/regulation of food products are 

‘somewhat trustworthy, with the exception of ‘The Food Industry’ who consumers believe are 

‘not very trustworthy.’ Research by Siegrist and Cvetkovich (2000) confirms that where people 

“do not possess the … knowledge needed for a rational assessment of risks and benefits … they 

… often rely on the opinions of experts” (Siegrist and Cvetkovich, 2000, p. 717). While this 

research supports the writings of Macoubrie, (2006) and Siegrist and Cvetkovich (2000), the 

researcher is of the opinion that the public are insufficiently informed about applications of 

nanotechnology and as she agrees with Corley, Kim, and Scheufele (2012) that “some groups of 

experts who are the most trusted by the public are not regularly engaging in public 

communication about nanotechnology” (Corley, Kim, and Scheufele, 2012, p.371).  
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The perceived ‘naturalness’ of the application: 

The results from this research indicate that consumers have relatively positive perceptions, 

(slightly/strongly agree) regarding the ‘naturalness’ of all of the applications presented in the 

survey. Similar research in literature confirms these findings. Lopez-Vazquez, Brunner, and 

Siegrist, (2010) carried out a study of the perceived risks and benefits of nanotechnology applied 

to the food and packaging sector in México. The research examined the applications which 

consumers perceive as been influential towards their decision making, the authors noted that 

most applications which could be directly consumed by the participant were perceived as having 

a positive effect i.e. were perceived as ‘natural.’ (Lopez-Vazquez, Brunner and Siegrist, 2010). 

The strong agreement demonstrated (≥ 29%) for the statement ‘Nanotechnology in food 

production is useful for potentially alleviating world hunger’ supports the writings of Rollin, 

Kennedy and Wills (2011) who suggest that European consumers are likely to disregard risk, if 

they perceive nanotechnology to be useful, natural and morally acceptable (Rollin, Kennedy and 

Wills, 2011).  

Research Hypothesis 2:  

Consumers are influenced by factors such as: 

The risks and the benefits of the application:  

Consumers in general indicated that they have ‘neutral’ feelings, or that the risks were slightly 

less than the benefits. There is insufficient data and/or evidence from this research to 

support this hypothesis. Hypothesis rebutted. 

The trust of the stakeholders involved: 

In this research consumers indicated that they believe most of the stakeholders involved in the 

production/regulation of food products are ‘somewhat trustworthy, with the exception of ‘The 

Food Industry’ who consumers believe are ‘not very trustworthy.’ The hypothesis is confirmed 

by this research. 
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The perceived naturalness of the applications: 

The results from this research indicate that consumers have relatively positive perceptions 

regarding the ‘naturalness’ of all of the applications presented in the survey. The hypothesis is 

confirmed by this research. 

Research Question 3: What demographic characteristics are useful in understanding consumer 

acceptance of nanotechnology and nano-based foods?  

Demographic characteristics relating to the effect of gender, age and the level of education 

attained have already been outlined in answer to ‘Research Question 1 above,’ with particular 

reference to consumer ‘knowledge’ of nanoparticles. In order to answer research question 3, the 

researcher will examine demographic characteristics which may be useful in understanding 

consumer acceptance of nanotechnology in relation to perceptions which are based on ‘labelling’ 

and ‘perceived naturalness’ of the application. 

The effect of gender:  

When asked to express an opinion in relation to the statement ‘Even if food prices were higher, 

the consumers “right to know” warrants a mandatory labelling of nano-foods’, 61% of females 

‘strongly agree’ with this statement as opposed to 43% of males. For three out of four of the 

statements relating to regulation and/or labelling of nano-foods, females expressed a higher 

opinion than males. These results are supported by the research of Savath and Brainard (2013) 

who have found that “men assess risks as smaller, or less significant than women do” (Savath 

and Brainard, 2013, p. 551), (refer to Appendix 3 figures 16 and 17, page 95). With regard to the 

‘perceived naturalness’ of applications presented, 29% of females strongly support the statement 

‘Nanotechnology in food production is useful for potentially alleviating world hunger.’ (refer to 

Appendix 3 figures 20, page 98). This statistic is similar to the findings of Rollin, Kennedy and 

Wills (2011), who state that for one in three European citizens moral and ethical issues are 

important factors in decisions made regarding food choices (Rollin, Kennedy and Wills, 2011).   
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The effect of age: 

Consumer acceptance of applications of nanotechnology on the basis of age is quite varied. 

Younger people (18-24 yr olds) in particular express a ‘neutral’ opinion, or they agree with the 

opinion of the population norm regarding most applications of nanotechnology relating to 

‘labelling’ and ‘perceived naturalness’ of the application. This age group ‘slightly disagrees’ 

with the ‘need for mandatory labelling of nanofoods.’ Respondents in the ‘older generation’ i.e. 

45-64yr olds age however ‘strongly disagree’ with statements such as the following: 

 ‘There is no need for mandatory labelling of nanofoods’ 

‘Stricter regulation for approval of nano-foods is better than mandatory labelling’,  

‘I would purchase foods labelled as containing “nanotechnology” in the supermarket’,  

‘I would eat foods which were produced using nanotechnology’  

 ‘I would serve nanotechnology based foods to my family and friends’ 

The greater acceptance of applications of nanotechnology by respondents less than 45 yrs. old is 

probably based on their greater knowledge of nanotechnology, and perhaps their awareness of 

some of the applications which are currently been used in food production. The researcher was 

unable to locate literature which examined consumer acceptance of applications of 

nanotechnology on the basis of age, the only evidence to support these results is from a report by 

Smith et al., (2008) who indicate that younger respondents are significantly more likely to have 

heard ‘a lot or some about nanotechnology’ (Smith et al., 2008, p.469). This is to be expected as 

younger people are more likely to aware of new technologies, through reference to them in their 

education, their social network, or through information on the internet.  

The effect of the level of education attained: 

Consumer acceptance of applications of nanotechnology on the basis of the level of education 

attained is similar in many respects to the opinion expressed by the population norm. However, 

respondents in the group who have completed post graduate qualifications express opposing 

opinions to norm for the following statements:  
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‘The public is sufficiently consulted in the regulation of nanofoods’ 

(35% of this group only ‘slightly disagree’ with this statement) 

 ‘Nanotechnology in food production is acceptable’ 

(41% of this group ‘strongly agree’ with this statement) 

These results, like those related to age are probably based on the greater knowledge of 

nanotechnology of these people, and their awareness of applications of nanotechnology which 

are currently been used in the area of food production. Research carried out by Smith et al., 

(2008) confirms these findings, their report suggests that those respondents with “higher levels of 

education were significantly more likely to have heard ‘a lot’, or ‘some’ about nanotechnology” 

in addition the research shows that “highly educated individuals are more likely to perceive that 

the benefits outweigh the risks, whereas those with less education are likely to perceive that the 

risks outweigh the benefits” (Smith et al., 2008, p.469). 

Research Hypothesis 3:  

Demographic characteristics which may be useful in understanding what people think, about 

nano-based foods include the following: 

Gender:  

(i) Males demonstrate a greater (A) knowledge, and (B) acceptance of the benefits of 

food nanotechnology than females do. 

(A). The researcher noted from her findings that the effect of gender is not very 

significant in relation to nanotechnology knowledge. There is insufficient data and/or 

evidence from this research to support this hypothesis. Hypothesis rebutted. 

(B). Research suggests, and this dissertation finds that “men assess risks as smaller, or 

less significant than women do.” The hypothesis is confirmed by this research. 

(ii) Females demonstrate a greater acceptance of nano-foods that produce health/moral 

benefits than males do. 

29% of females strongly support the statement ‘Nanotechnology in food production is useful 
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for potentially alleviating world hunger.’ This statistic is similar to research carried out by 

Rollin, Kennedy and Wills, (2011). The hypothesis is confirmed by this research. 

Age: 

Younger people have a greater knowledge, and acceptance of the benefits of food 

nanotechnology than older people do. 

There is very limited research in this area, but the findings of this research and those of Smith et 

al., (2008) suggest that this is true. The hypothesis is confirmed by this research. 

Level of education:  

The higher the educational levels attained the greater the knowledge and the acceptance of the 

benefits of food nanotechnology. 

This research, and that of Smith et al., (2008) confirms that this statement is correct. The 

hypothesis is confirmed by this research. 

In general, the findings from this research reinforces the writings of other researchers using 

similar methods. The researcher noted in some instances that there was insufficient data and/or 

evidence from this research to support some particular hypotheses, and she therefore rebutted 

these hypotheses. These observations are still useful, and they can be used for a variety of 

purposes. They could help other researchers who are conducting similar research in the future. 

The findings of this research could be evaluated to show how the research provided particular, 

and valuable insights, and how opinions have changed over time as consumers get to know more 

about nanotechnology, and it’s use in food production. As noted by White 2011, the most 

important aspect of reviewing results, is the extent to which each hypothesis examined can be 

used to justify the decisions taken by the researcher when designing the research (White, 2011). 
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6. CONCLUSION/RECOMMENDATIONS 

6.1 Conclusions of this research  

The purpose of this research was to examine consumer’s acceptance of foods produced using 

nanotechnology. The primary motivation directing the researcher to this research topic was her 

attendance at a national conference relating to nanotechnology in the agri-food industry. A 

review of the published literature, and the subsequent realisation of the knowledge gap and 

absence of regulation, served as a strong incentive to the researcher to carry out further research 

on this topic. In addition, the researcher has a personal interest in the topic. It relates very closely 

to her main area of work, and she would like to contribute towards the acceptance of 

nanotechnology in food production, through the advancement of analytical research, and perhaps 

by her potential influence in relation to the regulation of such products. 

Numerous studies have analysed the public perception of nanotechnology in food. A large 

percentage of the public has little or no familiarity with nanotechnology (Brown and Kuzma, 

2013). Research was carried out by a number of Irish institutions from 2007-2013 under the 

National Development Plan (NDP) in order to examine consumers’ acceptance of novel food 

technologies (NFT’s). The key findings from that report confirm that consumers have a low level 

of knowledge about nanotechnology. “It showed that consumers are generally ‘negatively’ 

disposed towards nanotechnology, however products produced using nanotechnology may be 

accepted by some consumers if certain benefits are offered” (Henchion et al., 2014, p. 50).  

The main recommendation arising from the research was:  

The development trajectory of new technologies needs to be considered well in advance 

of market launch with specific strategies required for different stages of the development 

trajectory. Openness and transparency should be fostered by all stakeholders throughout 

the process. (Henchion et al., 2014, p. 8). 

This dissertation aims to build upon the work carried out under the National Development Plan 

(2007-2013), with the expectation that it will add to the existing body of knowledge by 

examining consumer attitudes in 2016, which is now more than two years since the previous 

research was originally carried out. 
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The main findings from the current research are presented below. 

 Based on the survey results in relation to; ‘Nanotechnology Knowledge;’ it is obvious 

from the general response to the negative statement about nanotechnology that a large 

number of consumers ‘do not know’ what nanotechnology involves.  

 The effect of gender is only slightly significant in relation to nanotechnology knowledge. 

This research finds that “men assess risks as smaller, or less significant than women do” 

however females indicate a greater acceptance of nano-foods that produce health/moral 

benefits than males do. 

 There is a knowledge gap among different educational groups.  47% of those respondents 

who have completed post graduate qualifications demonstrated their knowledge of 

nanotechnology. In contrast, only 22% of those respondents with ‘secondary school’ 

education demonstrated their knowledge of nanotechnology.  

 Younger respondents (18-24 yr. old’s), are more likely to have a greater knowledge and 

acceptance of the benefits of food nanotechnology than those who are older than this.  

 Regarding the ‘perceived risks and benefits’ consumers are influenced by factors such as: 

The trust of the stakeholders involved: Consumers believe most of the stakeholders 

involved in the production/regulation of food products are ‘somewhat trustworthy, 

however they believe that ‘The Food Industry’ is ‘not very trustworthy.’  

The perceived naturalness of the applications: Consumers indicated relatively positive 

perceptions regarding the ‘naturalness’ of all of the applications presented in the survey.  

The lack of knowledge about nanotechnology is consistent with the previous research as part of 

the NDP (2007-2013), where approximately only 22% of participants in the NDP research 

indicated they had previously heard of nanotechnology. The survey method differs from this 

research however in that the NDP research was conducted using questionnaires, with face-to-

face interaction between the participants and the researcher. In the NPD survey it was possible 

that the researcher could have influenced, or assisted those respondents who sought clarification 

in relation to the knowledge question. In this research, the researcher evaluated the lack of 

knowledge on the basis of the answers to two questions. Lack of knowledge is a factor which has 

been recognised by various researchers internationally, as outlined in the literature review. 
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In this research consumers were presented with a number of applications of nanotechnology 

which are currently used in food production, they were asked to indicate how they felt about 

each of the applications. Consumers in general indicated that they have ‘neutral’ feelings, or that 

the risks were slightly less than the benefits. This finding is in contrast to the NPD survey which 

showed that consumers are generally ‘negatively’ disposed towards nanotechnology. As the 

researcher noted earlier in the analysis of public perceptions, the evidence from literature in 

relation to perceptions of risks and benefits is a somewhat conflicting.  

As Henchion pointed out in the NDP 2007-2013 report “products produced using 

nanotechnology may be accepted by some consumers if certain benefits are offered” (Henchion 

et al., 2014, p. 50). This research shows that consumers ‘strongly agree’ with a statement that 

‘Nanotechnology in food production is useful for potentially alleviating world hunger.’  

A review of secondary research for this dissertation highlighted many important factors which 

could potentially influence consumers’ acceptance of foods produced using nanotechnology. In 

recognition of the numerous influences, and some conflicting views which have been expressed 

in various research articles, the researcher adopted the conceptual model proposed by Oluwoye 

(2008), as a basis on which to study consumer perceptions.  

This research presents a comprehensive overview of the following: 

 It evaluates the level of consumer awareness in relation to nanotechnology 

 It identifies the most significant factors which have a potential influence in relation to 

consumer perceptions regarding applications of nanotechnology in food production. 

 It determines what demographic characteristics may be useful in understanding consumer 

acceptance of nanotechnology and nano-based foods.  

The research objectives of this study were successfully accomplished. The research further 

advances the work carried out under the NDP (2007-2013), and it identifies those factors which 

could have an impact, either directly or indirectly, on the continued progress of applications of 

nanotechnology in food production.  
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6.2 Recommendations from this research 

Following the review of literature, and the examination of the results of this research the 

researcher has identified some recommendations arising from this research as follows: 

6.2.1 Recommendations for industry 

Consideration needs to be given to the low levels of consumer awareness of nanotechnology. 

Consumers need to be educated in relation to the technology itself, and to the benefits of the 

particular application in question.  

Consumer acceptance of applications of nanotechnology in food production seems to be 

increasing, or attitudes are ‘neutral’ as opposed to ‘negative’. Industry needs to identify the 

benefits of the nanotechnology which consumers are most likely to value. They must 

communicate the appropriate message to consumers well in advance of the product market 

launch, in order to ensure that consumers trust the information, and accept the product. 

It is very apparent from this research that consumers believe the food industry is not very 

trustworthy when it comes to the labelling of foods produced using nanotechnology. It is 

important that those involved in food production are open and transparent, providing information 

with regard to; methods of production, applications used within the food itself, and applications 

of food packaging. Industries should consider the value of ‘labelling’ and discuss the 

implications of this with the most appropriate regulator.  

This research identified that younger respondents, are more likely to have a greater knowledge 

and acceptance of the benefits of food nanotechnology than older people are. It is possible that 

foods targeted towards the younger generation in particular would be more easily accepted. 

Convenience foods, prepackaged meals, sports foods and drinks, are foods which are often 

consumed by the younger generation in particular. 

When asked about particular applications of food nanotechnology, there is strong support for 

applications which are perceived as useful to society and morally acceptable, e.g. dealing with 

food shortages etc.  
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6.2.2 Recommendations for policy makers 

In a similar way to Industry, policy makers need to consider the low levels of consumer 

awareness of nanotechnology. The public need to be informed, they need to be educated in 

relation to the technology itself, and to the risks and the benefits of nanotechnology.  

The role of regulatory authorities was highlighted in this report as ‘somewhat trustworthy,’ and 

more than 80% of those surveyed indicated that they are either ‘not informed’ or not very well 

informed about nanotechnology, nano-foods and the regulation of these products. It is the 

responsibility of those who are involved in governance of food legislation (i.e. The National 

Standards Authority of Ireland, NSAI, The Food Safety Authority (FSA) and the department of 

Health) to provide information to the public in relation to regulations pertaining to food safety, 

labelling etc. 

The national authority with responsibility for matters relating to food safety (NSAI) needs to 

work with the EU to support and improve EU regulations regarding nanotechnology use in food 

production. Due to the global trade of food, and the increasing demands of supply, there is a need 

for international regulation regarding the appropriate use of nanotechnology in food products. 

There is some concern amongst consumers regarding a lack of scientific evidence and risk 

analysis relating to health and safety concerns, and to environmental risks, this highlights a need 

for risk assessments and risk governance in this area. 

Positive reinforcement of the use of nanotechnology in food production needs to be fostered. 

Public awareness campaigns could be broadcasted to highlight the benefits of such foods, e.g. 

television and public media campaigns from ‘safefood’ etc. would be beneficial. 

The government should provide greater support and funding for third level education, and for 

research and development in this rapidly growing technology. There needs to be greater 

investment in scientific research to investigate further applications of nanotechnology, which 

would be both beneficial and acceptable to consumers.  
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6.2.3 Recommendations for further research 

It was noted in the earlier part of this report that this research was conducted only through 

survey, with convenience sampling. The researcher feels that maybe a richer, deeper and more 

meaningful understanding of public perceptions could have been possible if interviews and/or 

focus group discussions were carried out in addition to the survey.  

As this survey was motivated by the NDP 2007-2013 research, the researcher could approach the 

authors of that study to discuss the results and conclusions arising from this research, it is 

possible that further ‘compare and contrast’ evaluations could be carried out with the additional 

data which has now been made available. 

The researcher can approach policy makers with the results of this research, e.g. NSAI and FSAI 

with a view to discussing what can be learned from this report, and how we can apply the 

learning to support the advancement of this technology. We can evaluate what further research 

needs to be carried out, what analytical research is required, and how we as responsible public 

professionals can influence policy, and the regulation of such products. 

Targeted market research could be carried out in relation to specific products which are currently 

in production, and are been used by consumers, e.g. nanomaterials in specific cosmetic products, 

in medicines or in sports drinks etc.  

The researcher herself is involved in scientific research and she will have an opportunity to 

contribute towards the analytical surveillance of nano-foods.  

In final conclusion, some interesting and valuable comments made by participants who 

expressed an interest in this technology are included below: 

“I would like to see independent research done on this technology to find its place in food 

production and human safety effects.” 

“Large scale organic farming and permaculture is a better option for healthier foods and a 

healthier environment. Nanotechnology in food is creepy.” 

“The subject of nano technology is not publicly discussed. I am sure that with a good and 
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independent campaign informing the public about the risks and benefits of using 

nanotechnology, the acceptance and understanding would improve greatly.” 

“The more information people have on nanotechnology, the more the technology will be 

accepted.” 

It is very important to note that more than 80% of consumers believe that they are either ‘not 

informed’ or ‘not very well informed’ about nano-foods and the regulation of these products. A 

large percentage of consumers believe there is a need for regulation and labelling of nano-foods. 

In this regard it is the responsibility of producers, scientists, and policy legislators to ensure that 

consumers are made aware of the applications of nanotechnology currently used in food 

production, and that consumers trust these stakeholders with regard to providing information 

regarding the risks, benefits, and the health and safety of these products. This can be achieved by 

providing relevant scientific data regarding the product, by providing labels and descriptions on 

the product, and by ensuring that there is stricter regulation of these products before they are 

actually brought onto the market. 
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Appendix 1 

TABLE 7: Examples of Current and Potential Food Applications of Nanotechnology 

Applications Already Commercialized 

• Nanosilver is incorporated in food cutting boards, cleaning sprays, kitchenware, food storage containers 

and refrigerator compartments for its antimicrobial properties (PEN Inventory 2009). 

• Nanoparticles in nanoceuticals and nutritional supplements, such as colloids of zinc nanoparticles and 

other nano-sized minerals, and nano-encapsulates are on the market with claims of having enhanced 

uptake and/or targeted delivery of content (Bouwmeester et al. 2009; PEN Inventory 2009). 

• Nanoparticles such as nanoclays are incorporated into plastic beer bottles to increase strength, make 

them more shatterproof, and extend shelf life by acting as a barrier to keep oxygen outside the bottle and 

carbon dioxide inside (PEN Inventory 2009). 

• Nanochips or nanosensors are commercially used to detect storage conditions conducive to spoilage 

(e.g., temperature or moisture problems) (Bouwmeester et al. 2009). For example, nanosensors are used 

on food pallets during transport in refrigerated trucks to detect temperature violations. 

Applications Proven in Concept but not yet Commercialized 

• Non-nanotechnology biosensors are currently commercially available for detecting E. coli O157, 

Campylobacter and Salmonella in food and nanotechnology could lead to the next generation of these 

sensors (Patel 2002). For example, flexible, color-changing nano-based inserts are being developed to 

indicate detection of Salmonella, E. coli, and other pathogens. These inserts could be placed on milk 

cartons, inside ready-to-eat packaged salads, and on other food packaging to warn consumers that the 

product is no longer safe to eat. 

• Nanosensor inserts in food packaging have been developed which could warn consumers that there has 

been a temperature violation and the product may be spoiled. 

• In addition to detecting some foodborne pathogens like Salmonella and E. coli under the Centers for 

Disease Control and Prevention’s list of “Category B” agents, nanosensors can also be developed for food 

biosecurity to detect “Category A” agents like the pathogens that cause anthrax and botulism as well as 

other poisonous contaminants, such as heavy metals (e.g., arsenic, mercury and lead) and chemicals (e.g., 

dioxins, harmful pesticide residues, furans and polychlorinated biphenyls [PCBs]) (Tzeng and Branen 

2005). Lee et al. (2009) have used nanotechnology to detect the DNA of SARS, Ebola and Anthrax. 

Applications that Exist Mainly as Promising but Unproven Research Ideas 

• Nanosized devices are under development that may help trace food or food ingredients to its source of 

origin (Chaudhry et al. 2008). 

• Targeted delivery of salty taste using nanomaterials could potentially be developed and lead to reduced 

salt intake, in turn reducing hypertension and health disease (Chen, Weiss, and Shahidi 2006). (Source : Jean 

Buzby (2010)  
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Appendix 2 

This research is conducted by Eileen McCarron as part of an MBA programme undertaken 

in Dublin Business School. 

I am interested in investigating consumer’s willingness to buy foods produced using 

nanotechnology. I would greatly appreciate your participation in this survey in order to help 

me to get a better understanding of the most important issues affecting consumers, and 

those factors which will influence consumer’s acceptance/rejection of nano-foods. 

  

You will be asked a total of 9 questions. Please take the time to complete all of the survey, 

which is expected to take no more than 5 to 7 minutes. Participation in the survey is totally 

voluntary. You may withdraw at any time. Your answers are confidential and anonymous. 

  

This study has been approved by the DBS Ethics Board. If you have any queries, please 

contact me at 10169207@mydbs.ie or my supervisor Dr Lucia Walsh at lucia.walsh@dbs.ie 

  

Before you begin the survey please take a few minutes to read the following descriptions of 

nanotechnology and some agri-food applications of nanotechnology which are currently 

available. 

Nanotechnology is a technology that is based on the use of very small particles 

(nanoparticles). 

Nanoparticles are smaller than 100nm. For comparison, a human hair is, on average about 

60,000nm thick (therefore nanoparticles are very small particles!) Nanoparticles can be 

used to design and deliver new applications of products and services, for example in 

medicine, cosmetics, material engineering and food products. 

The following applications have been applied to agri-foods 

Smart pesticides: Smart pesticides are a new type of chemical used for crop protection in 

agriculture. Pesticides are encapsulated using nanoparticles, to minimise the doses of 

pesticide which need to be used on the crop, to get the maximum benefit, with more 

targeted action of the pesticides. 

Encapsulation and delivery of nutrients in food: Nanoparticles are used to “encapsulate” or 

enclose vitamins or other nutrients and carry them through the stomach straight into the 

intestine to be absorbed by the bloodstream. This means they are not broken down by the 

stomach and can be used more efficiently by the body to improve health. 
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Food packaging: Nanotechnology can be applied to develop synthetic food packaging that 

kills germs which cause foods to “go-off”. This means that the food can be preserved for 

longer periods of time. The packaging is described as having “antimicrobial properties”.  

  

Researchers working with food companies are developing ways of using nanotechnology 

in commonly eaten foods. Current applications of nanotechnology include techniques used 

during the cultivation, production, processing and packaging of food. The effects of 

nanoparticles on human health and the environment are still generally unknown. 

  

Please answer the following questions 
1. What is your gender? 

 Female 

 Male 

* 2. What is your age? 

 Less than 18 

 18 to 24 

 25 to 34 

 35 to 44 

 45 to 54 

 55 to 64 

 65 to 74 

 75 or older 

* 3. What is the highest level of education you have completed? 
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* 4. Nanotechnology Knowledge  

In order to gain an understanding of public knowledge about nanotechnology, for the following 

statements please indicate whether you 'agree', 'disagree' or 'do not know' 

nanotechnology in food 

5. Social Trust…acceptance and regulation of nanoparticles and nano-foods  

In order to gain an understanding of the public acceptance, and attitude towards regulation of 

nanoparticles and nano-foods, please answer the following questions. 

How well informed are you about nanotechnology and nanofoods? Would you say ... 

 Very well informed 

 Somewhat informed 

 Not very well informed 

 Not at all informed 

 I do not know 

 

 

  I agree I disagree I do not know 

Nanotechnology 
involves materials that 
are not visible to the 
human eye 

Materials on the 'nano' 
scale behave in a 
similar way to those on 
the larger scale 

Nanotechnology could 
help reduce our 
dependence on 
consuming the world's 
resources 

The use of 

should be closely 
controlled and highly 
regulated 
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* 6. If you wished to find out more about nanotechnology and applications in food production, how 

would you rate the following stakeholders. 

 

 
7. Nanotechnology labelling 

Please indicate your opinion regarding the following statements. 

 

 

 

 

  Very trustworthy Somewhat trustworthy 
Not very 

trustworthy 
Not at 

all trustworthy I do not know 

The Irish Government 
and/or the European 
Union 

Consumer 
Associations 

The Food Industry 

Research Institutions 
) e.g. universities ( 

Other (please specify) 

  I strongly disagree I slightly disagree I slightly agree I strongly agree 
I neither 

agree/disagree 

The public is sufficiently 
consulted in the 
regulation of nanofoods 

There is no need for the 
mandatory labelling of 
nanofoods 

Even if food prices were 
higher, the consumers 
'right to know' warrants 
a mandatory labelling 
of nano-foods 

Stricter regulation for 
approval of nano-foods 
is better than 
mandatory labelling 
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* 8. Perceived benefits and risks ... applications of nanotechnology in food 

production/packaging 

In order to gain an understanding of the public perceptions about the benefits and the risks of 

applications of nanotechnology in food production, please indicate how you feel about the 

following. 

 The risks are The risks are The risks are 

 much greater slightly greater The risks are slightly The risks are 
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9. Perceived 'naturalness' 

In order to gain an understanding of the public opinion about the perceived 'naturalness' of 

nanotechnology and nano-foods, please indicate your opinion regarding the following statements. 

 

Thank you for taking part in this survey. Your participation is greatly appreciated.  

Please note: If you would like to know more about this research, or you would like to make additional comments 

please enter your email address in the comments/contact details box below. 

10. Additional comments/contact details for further information. 
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Appendix 3 

4.3.1 Public Knowledge  

 

Figure 8: General consumer knowledge of nanotechology  

  
Figure 9: ‘Female’ knowledge of nanotechology  

  

Figure 10: ‘Male’ knowledge of nanotechology  

77%

9% 14%

Nanotechnology involves materials 

that are not visible to the human eye -

Female response

I agree I disagree I do not know

21%

21%
58%

Materials on the 'nano' scale behave in 

a similar way to those on the larger 

scale - Female response

I agree I disagree I do not know

81%

3% 16%

Nanotechnology involves materials 
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Figure 11: Consumer knowledge of nanotechology based on age groups 

Figure 12: Consumer knowledge of nanotechology based on level of education  
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4.3.2 Consumer Acceptance – Perceived risks and benefits  

Figure 13: Perceived risks and benefits of various applications of nanotechology  

4.3.2 Consumer Acceptance – Social Trust 

 

Figure 14: Social Trust relating to information from various stakeholders 
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4.3.2 Consumer Acceptance – Perceived ‘naturalness’ 

 

Figure 15: Perceived ‘naturalness’ of nanotechnology and nano-foods 
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4.3.3 Demographic characteristics determining consumers’ willingness to buy - Labelling 

 

Figure 16: Nanotechnology labelling, female opinion 

 

Figure 17: Nanotechnology labelling, Male opinion 
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Figure 18: Consumer perception relating to ‘labelling’ based on age groups 
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Figure 19: Consumer perception relating to ‘labelling’ based on level of education 
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4.3.3 Demographic characteristics determining consumers’ willingness to buy – Perceived 

‘naturalness’ 

 

Figure 20: Perceived ‘naturalness’, female opinion 

 

Figure 21: Perceived ‘naturalness’, Male opinion 
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Figure 22a: Consumer perception relating to ‘naturalness’ based on age groups 
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Figure 22b: Consumer perception relating to ‘naturalness’ based on age groups 
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Figure 23a: Consumer perception relating to ‘naturalness’ based on level of education 
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Figure 23b: Consumer perception relating to ‘naturalness’ based on level of education 
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Appendix 4 

REFLECTIONS ON LEARNING 

Introduction  

This chapter intends to provide an insight into the learning, and the skills I developed throughout 

the course of study for this MBA qualification, and in relation to researching and writing up the 

dissertation in particular. The chapter will outline briefly the learning experiences of completing 

the academic modules, the dissertation process, and I will also indicate how the learning, and the 

skills which I have developed can be applied in my current career. I will also include a brief 

overview of the theoretical concepts associated with different learning styles, and an assessment 

of my own personal learning style, my approach to the completion of this dissertation, and how 

this has affected my overall learning.  

International Management:  

This was the “beginning” of my journey of learning. This was a ‘reflective module’ where we 

got to ‘experience’ management/leadership/cultural differences etc. through video presentations, 

followed by class discussion. This style of learning suited me, as when I carried out a ‘Learning 

Style Self-Assessment Questionnaire’, I was identified as a ‘visual’ learner, i.e. ‘has a preference 

for observing things, diagrams, demonstrations, displays etc. While completing this module I 

wondered ‘what was the point of it?’ However, I learned the valuable skills of reflection, while 

also learning about, and from great managers/leaders, in an informal way through class 

discussion. Jack Welch is my hero after this class!  

Research Methods 1 

I found this ‘hard going’ rather ‘uninteresting’, and somewhat ‘abstract’ as the focus for me was 

not on my final dissertation. On reflection I ‘moved’ through this module simply to complete 

assignments. My assignment result was ‘disappointing’, and now I know I got a fair result 

considering how ‘engaged’ I was with this module. My thoughts on this module are, it was 

scheduled too early in the process, and it was difficult to visualise the value of the learning when 
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the application of the dissertation seemed so very far away. The module was completed from  

09-12 ’14, with the dissertation due 08/ ’16. 

Personal and Professional Development 

Being a ‘mature’ student I found it difficult to cope with this module during class time. The 

‘PowerPoint presentation’ style of delivery, for me was passive and not very interesting. I 

believe the presentation of facts was very abstract, perhaps difficult for me to ‘visualise’ how I 

would apply them in practice. The positive skills I did develop from this module was by 

completing the ‘Mahara’ requirements, where my on-going reflection of skill development and 

self-awareness was evaluated by the class tutor, as part of overall assessment. I can honestly say 

that this has been the ‘most valuable personal skill’ which I have acquired, and I have continued 

to develop this skill since completing the module in 12/15!   

Financial Analysis 

This was a very ‘practical’, ‘factual’, and ‘interesting,’ module, and I believe it was very useful 

for the general evaluation of company accounts, balance sheets etc. This was my first experience 

of ‘group assignments,’ and it was a very valuable learning experience for me on ‘patience,’ 

support and assistance.’ It gave me a greater awareness of ‘team work’ and the subsequent skill 

development in this area. An evaluation of my ‘Team-role inventory’ identified me as a CF -

Completer-Finisher i.e. they instil a sense of urgency within the team, and are good at meeting 

deadlines. I do believe that this was my role within the various group assignments. 

Performance Driven Marketing 

I found this a difficult module. I have no experience in marketing, and I don’t believe I have the 

skills, or the personal motivation to get involved. I got to ‘hate’ the 7P’s of the Marketing Mix! I 

probably got to know a bit more about ‘tactics’ used by suppliers, vendors etc. I struggled to 

motivate myself to attend, and to stay focused on lectures. My experience with the group 

assignment was ‘poor’ and my overall result was only ‘satisfactory’. Overall, I’m disappointed 
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with my own learning in this module, but I realise I probably didn’t really engage enough with 

this module, considering my lack of skills in this area. My learning outcome – I have ‘resigned’ 

myself to the fact that ‘it just wasn’t my thing! and I probably will not get involved in marketing. 

Project Management Tools and Techniques 

This was a ‘factual, technical and methodical’ type of module. It was very ‘practical’ and the 

main focus was on class discussion, presentation delivery and rebuttal of class colleague’s 

presentation. This module was without doubt the most valuable learning experience for me in my 

personal professional development. Delivery of presentations was a personal ‘phobia’ of mine 

prior to my completion of this module. Individual presentations were expected almost every 

class, and I just ‘had’ to do them! Rebuttals were graded, and group problem solving was part of 

each session. The presentation skills, and the confidence which I have developed from 

completing this module alone, make the entire experience of studying for the MBA very 

worthwhile for me personally, and for my employer. I very much enjoyed, and I appreciate the 

fact that I chose this elective module. 

Research Methods 2 

I felt this was a bit of a ‘re-run’ of Research Methods 1, only with a different ‘presenter’. I was 

more focused for this module as the dissertation was ‘in sight’. The one-on-one session was very 

useful for me, and it was constructive. The class in general, and myself included did find it 

difficult to comprehend the different approach, style and expectations expressed by the two 

different tutors. I think that in itself was a ‘valuable’ lesson, which I only fully appreciated when 

I came to the stage of carrying out the dissertation. I was pleased with the entire learning 

experience, and the ‘personal’ feedback’ given to me. I only appreciated the value of this module 

when my dissertation was almost complete! 

Performance and Reward Management 

I chose this elective module as I felt it would be the most valuable one for my current work 
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environment i.e. Section Manager. I didn’t feel that I learned a lot from this module, as I realised 

I was ‘doing’ most of this already as a manager for the past seven years. I contributed a lot to 

class discussions, with advice and support to class colleagues who had less experience than I in 

this area. I felt my ‘learning’ and skill development in this module was by ‘supporting, 

encouraging, motivating and providing advice’ to my class colleagues. This helped me with my 

presentation skills, and I gained great confidence from this class. It was a good choice of 

elective! 

Business Strategy 

I heard a lot of negative things about this module before we began. However, I was pleasantly 

surprised! The tutor made the class discussions very current, practical and interesting. Having the 

choice to complete assignments on ‘our favourite’ company helped retain my interest when 

completing the assignment. This is one module however that I’ll always wonder ‘what did I 

actually learn there!’ The module was well delivered and enjoyable, but other that the ‘business 

strategy’ of my favourite company I think I’ve forgotten it all!!! Maybe in practice it would 

come back to me! 

Dissertation Process 

The dissertation topic was chosen by me as I have a personal interest in the applications of 

nanotechnology in food production. Having completed an MSc many years ago I was familiar 

with the process of carrying out a dissertation in the scientific area, but I have no experience of 

research in the area of business. Having completed the various modules outlined above as part of 

the MBA, I had developed a greater awareness of ‘models,’ as used in business. I found the 

process of completing assignments particularly difficult, as writing about business felt to me like 

‘creative’, academic writing, as opposed to ‘factual’ academic research in the scientific 

disciplines. However, I believe that by writing up the assignments, and the critical appraisal 

thereafter, I was adequately prepared for the process of writing up this dissertation.  

Completing the literature review was the most difficult part for me, locating relevant material 
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which was current was difficult, especially as the focus was business related, rather than 

scientific. I undertook a ‘library research class’ prior to starting the dissertation process, the 

advice given to me by the librarian was very useful. I found that carrying out the critical 

evaluation was very enlightening, as much of the material was irrelevant, and at times it was hard 

to decide what was useful and what was not. The first ‘lightbulb’ moment for me was when my 

supervisor asked me ‘what conceptual model’ I intended to use. It was only then that I began to 

realise, and to focus my thoughts on the ‘design’ of the dissertation. I felt very ‘unsure’ about the 

‘Research Methodology’ section of the report, this is not something I had any familiarity with, 

but I did appreciate from the various academic articles which I reviewed, that this is part of the 

process of academic writing.  

I ‘followed’ my research plan methodically until the ‘Data Analysis and Findings/Discussion’ 

sections. My second ‘lightbulb’ moment came, with the realisation that this all ‘fits’ together! 

My approach changed, my focus was now on my results and my findings, and how these needed 

to be supported by literature, and also that the choice of methodology did actually have an 

impact on the results generated! I believe that this was the greatest learning of all in this process 

for me! Panic set in! and I thought I needed to start again, and to rethink my whole approach. 

The learning for me here was ‘how do I evaluate the results that I have, what comments can I 

make, and how do my results contribute to ongoing research? I took some time out, I reflected on 

my past experiences, and what I have learned throughout the course of study. I realised, that 

throughout the MBA course, within each of the modules, I have learned to ‘reflect’, ‘appraise’ 

‘critically review’, and ‘present’ my findings. This entire learning experience has given me 

enormous confidence in my own ability. I have applied this to my dissertation report, and I now 

‘present’ this research with confidence and with great pride in my learning achievements, and 

indeed my personal contributions to ongoing research in this area. 

Learning Styles  

Research in educational has shown that by becoming more aware of how we learn, individuals 

can become better learners. There are many different styles of learning, and what works for each 

person often depends on the task, the context and their personality (Rosewell, 2005). Rosewell 
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suggests that “you will be a more effective learner if you are aware of the range of possible 

learning methods, and you know when to apply them, and what works best for you” (Rosewell, 

2005, p.1). As part of the ‘Personal and Professional Development” module I completed a 

learning styles questionnaire devised by Peter Honey and Alan Mumford. The authors identify 

four different styles that people use when they are learning. The suggests that most of us tend to 

predominately follow one or two of these styles, and that different learning activities may be 

better suited to particular styles (Brainbase - Keeping the brain in mind, 2006). I completed the 

questionnaire, learning styles of “very strong preference” for me 1) Pragmatist and 2) Theorist. 

The ‘Pragmatist’ style is depicted as someone who “is keen to try out new things, looking for 

ideas that can be applied to the problem in hand. They like to get on with things and tend to be 

impatient with open-ended discussions” (Rosewell, 2005, p.3).  

The ‘Theorist’ style is depicted as someone who “likes to understand the theory behind the 

actions. They need models, concepts and facts in order to learn. They like to analyse and 

synthesise, and feel uncomfortable with subjective judgements” (Rosewell, 2005, p.3). 

I note, that I can identify with the style descriptions above, and also that I showed ‘a strong 

preference’ for the ‘Reflector.’ Reflecting on the descriptions above, I see how I had some 

difficult relating to some of the modules mentioned earlier. As a Pragmatist/Theorist I feel I need 

to apply my learning to life experiences and problems. ‘Subjective’, ‘Abstract’ learning is not 

something I have a preference for. I feel that I have developed a very practical style of learning 

over many years working as a scientist, which significantly relates to my highest preferences. I 

note also that my learning style ranked ‘moderate’ for the ‘Activist.’ As a senior manager in my 

workplace, I rarely have an opportunity to apply this style within my current role, in addition the 

Activists tendency “to act first and consider the consequences afterwards” is certainly not 

something that I can actively engage in within my workplace, as the consequences of failure are 

too great. Perhaps this style is something I can develop through life-skills outside of my 

workplace. 
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While I identified, honed, and developed my predominant learning styles throughout the course 

of my MBA studies, I believe that I actively worked to develop my ‘reflective’ style of learning 

also. This has been very useful for me as a manager, i.e. to stop and to think! to reflect! and to 

delay making immediate ‘unplanned’ decisions. Where this is most beneficial to me is when I’m 

dealing with personnel issues within my team. As I’ve indicated earlier the greatest learning for 

me over the past two years of study was without doubt, the development of my presentation 

skills, and the experience of dealing with comments, appraisal, and critique from tutors and 

fellow classmates. I will require these skill as a manger of a team, to present my work to our 

clients, and to integrate more effectively with scientific colleagues both nationally and 

internationally. Overall I’ve had a wonderful experience, I’ve met some great individuals, 

worked with many different people, from varying professions, of many nationalities, and with 

very different personalities to my own. It has been a great two years for me, I will miss the 

structured sense of ‘continual learning’, but I’ve learned a lot from this experience, and I know 

I’ll continue to use those skills for the rest of my life, and I will do so with greater confidence.  


