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Abstract

Nanofood has progressively became an attractive technology that would radically change
the food industry. However, due to limited research in the food industry, it is difficult to
identify how nanoparticles and materials are applied into the food and consumers are not
realised the existence of nanofood itself. Thus, this research was conducted to recognize the
adoption factors of P3 Sweetener effecting on purchase behaviour towards consumer
satisfaction. The main samples from 365 of respondents were collected from a survey
carried out in Johor, Malaysia. By conducting Exploratory Factor Analysis (EFA), the result
has showed that trust, perceived benefit, motivation and knowledge were well structured in
the analysis and play an important role in adoption factors. In addition, Cronbach’s Alpha
Coefficient (a) has indicated that all factors are significantly and greater than 0.70. Finally,
this research has managed to reveal four adoption factors of P3 Sweetener effecting on
purchase behaviour towards consumer satisfaction
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1. INTRODUCTION

nanotechnology referring to nanofood. Nanofood

Nanotechnology has extremely become an
approachable technology in recent years that
would vastly improve the food industry. The food
industry has viewer the stunning growth in both
developed and developing countries in recent
years. According to [1], nanotechnology
commonly copes with very tiny particles between
1 and 100 nanometres (hm) in at least one
element, and nanometre is defined as ‘“one
billionth of a metre” [2]. However, the most
adopted definition of nanotechnology is “the
understanding and controlling of matter at
dimension approximately 1 to 100 nanometers
(nm), where incredible phenomena enable novel
application not feasible when working with bulk
material or even with single atoms or molecules.
It is also including quantifying, modelling,
imaging and controlling the physical substance at
this length scale” [3]. In this context,
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is characterised as functional food grown by
nanotechnology tools that cultivate and
specification the process and thus produce
valuable materials or techniques that use new
attributes and physical laws to create new
materials [4]. In addition, it is also known as food
which has been modified, generated or
manufactured with nanotechnology devices or the
food itself that has been integrated with
nanomaterials [5].

Utilising this definition as a main context,
nanofood referring to P3 Sweetener Liquid Drop.
P3 Sweetener Liquid Drop is an example of a
nanofood product in Malaysia and has been
utilising as case of this research. This product can
enhance the flavour, nutritional content, quality,
and safety of the food. The main purpose of this
brand is to use an alternate solution and main

sugar substitute to replace white sugar and
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inorganic sweeteners [6], [7]. Most importantly,
to be distinctive from other sugar replacement
products, this sweetener still maintains the
original taste of our daily sugar (almost 99 %),
but it contains "zero" value in artificial
sweeteners, carbohydrates, fat, cholesterol,
starch, and antioxidants [7]. P3 Sweetener Liquid
Drop is a natural sugar sweetener and extraction
from sugarcane, which is formulated with
sophisticated nanotechnology [8].

However, the awareness of nanofood in food
industry towards nanofood has not been discussed
and yet has not explored [9]. Although, the
application of nanofood is becoming popular
among the developed nations, previous studies
have shown that public awareness of nanofood or
food technologies are still limited [10]. As a
result, some community’s lack of readiness to
adopt this technology leads to fears on the
existing uncertainties risks to health and safety of
consuming nanofood product on a daily basis
[11]. In order to tackle these issues, the role of
mass media needs to be further strengthened to
the maximum possible extent. According to
previous studies done by [12] pointed out that
mass media can influencing consumer attitudes
towards purchase behaviour, thus it helps to boost
consumer understanding and perception. In
addition, clear information should be emphasis by
the manufacturer of P3 Sweetener. The effort will
lead to increased trust between buyers, retailers
and investors. Thus, elevating acceptance towards
nanofood product [6]. Therefore, this research
was carried out to recognize the adoption factors
of P3 Sweetener effecting on purchase behaviour
towards consumer satisfaction.

2. LITERATURE REVIEW

The purpose of this section is to identify the
adoption factors that have been utilised in
previous research and determine the research gap
addressed by this research. The motivation of this
research is drawn from the literature review serves
as providing the theoretical and recent
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development of knowledge relevant to the study.
The main purpose of literature review is to
identify the problems or gaps in the existing
approaches related to the adoption factors
effecting on purchase behaviour towards
consumer satisfaction. Thus, this section focusses
on four factors that have been utilised and tested
in previous research. The following are the
adoption factors to be tested

Firstly, according to [13], trust can describe as
a process and a control mechanism. Trust will be
formed at a certain time and will go through a
certain process before real trust is achieved [14].
Based on previous study done by [15] showed
that trust play an important role in nanofood
marketing and branding. Without marketing, clear
information about nanofood product cannot be
spread widely. Thus, it proved that trust play an
important role towards purchase behaviour.
Without trust, the product is not reliable and
trustworthy. Second factor was perceived benefit.
Perceived benefit can be attributed to the effects
received by particular action [16]. Based on
previous study, perceived benefit structure was
mostly applied in the social science research,
which helps to measure individual perception and
satisfaction towards the outcome or response
received [17]. There are differences in how the
individual views the benefits in food associated
with nanotechnologies. Hence, it important to
explicitly communicate the benefits of the product
to consumers. This is to ensure consumers are
understanding the benefit that will be received
and thus elevating acceptance towards nanofood.
The third factor was motivation. Motivation is
part of psychological construct [18]. Motivation is
defined as a behaviour of human towards
something or emotional reaction [19]. Motivation
can generate more value and leads to a desirable
human being that has an effect on the buying
behaviour [20].

In addition, research done by [6] pointed out
that motivation can influenced consumer

behaviour and attitudes towards purchase
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behaviour and leads to satisfaction. Therefore, it
can be concluded that motivation can influence
emotional and attitudes towards purchase
behaviour. Lastly, the role of knowledge.
Knowledge is defined as an understanding and
perception [21]. Through good knowledge,
consumer can make a good decision without
doubtful. The role of knowledge also has been
highlighted in consumer traits [22]. Moreover,
knowledge can explain the truth of the facts,
belief in an agreement and justification of facts
[23]. Previous research done by [24], has
indicated that knowledge was a powerful effect
that can influenced consumer perception and
attitudes towards acceptance of food technologies
or nanofood. People have different levels of
thinking, knowledge and opinions on something
new [25]. Therefore, knowledge is essential to
use. From a good knowledge, consumer can make
a good decision towards purchase behaviour.

3. METHODOLOGY
After validation of the survey, the data
collection process began. This survey was
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evolved from a previous literature review to meet
the required research objectives [8]. This survey
was split into two parts. Part A managed to
capture the demographic profile of respondents,
while Part B covering about 4 adoption factors
effecting on purchase behaviour towards
consumer satisfaction. The questionnaire of
adoption factors was reworded to boost
transparency, as illustrated in Table 1. This
research was conducted in quantitatively and a
total survey of 365 respondents were collected
from Johor, Malaysia based upon stratified
random sampling plan. The data collection
process begins from February 2017 to July 2017
and took about six months in order to complete
this survey. For data analyses, Exploratory Factor
Analysis (EFA) was utilised to reduce the large
numerous factors to a smaller number of factors,
classifying and summarizing the important details
of the variables [26], while Cronbach’s Alpha
Coecfficient (o) was utilised to measure the items
for each factor evaluated [8], [27].

Table 1. Adoption factors

Trust (T)

T1 | I trust the scientific analysis of nanofood

T2 | | trust nanofood because of the brand

T3 | I trust the product because of my awareness toward its quality

T4 | I have an experience of using nanofood before

T5 | I trust the product because of its safety to consume

Perceived Benefit (P)

B1 | I believe that nanofoods have extra nutrition

B2 | | believe nanofood can enhance the taste of the food

B3 | | believe nanofood can extend the shelf life of the food

B4

| believe that nanofoods have the advantage of helping the body
absorb nutrition more easily

B5 | | believe that nanofood is beneficial

Motivation (M)

M1 decision.

| believe brand name is very important consideration on purchase

M2 | I believe ‘Word of Mouth” can motivate my decision to purchase
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intention

M3 | believe advertisement and promotional can influence my decision
to purchase.

M4 | | believe price can influence my decision to purchase

M5 | | realise nanofood content can help improve my health

Knowledge (K)

K1 | I know nanometer is a billionth of a meter

K2 I know nanotechnology in food involves materials that are not
visible to the naked eye

K3 | I know nanofood can extend human life span

K4 | I know how to use nanofood and its function

K5 | I realized the existence of nanofood in the market

4. RESULTS AND DISCUSSION
4.1. Respondent Profile
About 365 questionnaires obtained were
analysed using the Social Science Statistical
Package (SPSS) Version 23 to perform
Descriptive Analysis, Exploratory Factor Analysis

(EFA) and Reliability Test. In this survey, Part A
managed to capture the demographic profile of
respondent such as gender, age, race and
education. Thus, the results were reworded and
demonstrated in Table 2.

Table 2. Descriptive analysis

Demographic Item (N) | Frequency(s) | Percentage(s)

Male 187 51.2%

Gender Female 365 179 48.8%
21-25 36 9.9%

26 — 30 44 12.1%

Age 31-35 365 94 25.8%
36 —40 84 23.0%

40 and above 107 29.3%

Malay 278 76.2%

Race Chinese 365 59 16.2%
Indian 26 7.1%

Other 2 0.5%

Below SPM 45 12.3%

SPM 365 78 21.4%

Education STPM / Diploma 153 41.9%
Degree and 89 2. 4%

above

4.2. Exploratory Factor Analysis (EFA)
Exploratory Factor Analysis (EFA) was
utilised to explicate latent variables when
evaluating the adoption factors of nanofood from
the previous literature reviewed. By conducting
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the EFA, the variables are minimising to a small
number compared to the initial variables [26]. The
factors of this research consist of four variables
namely trust, perceived benefit, motivation and

knowledge. However, after conducting EFA, the
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result showed that only 4 factors were appeared in
this research. From 20 items, it reduces to 17
items. Based on the result, (K5, B5, P5) needs to
be removed and deleted due to inappropriate cross
loading or inconsistent loading strength. The rest
factors remain as illustrated in Table 4. On other
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instruments. Thus, the overall result showed that
the Kaiser-Meyer-Olkin (KMO) values between
0.80 and 0.90 indicate that all variables were
recognized in a great value [28], [29].

Table 3. KMO and Bartlett’s Test

hand, the Kaiser-Meyer-Olkin (KMO) and Kaiser-Meyer-Olkin Measure of 0.845
Bartlett’s test value were reported 0.835 and Sampling Adequacy '
sphericity of ¥2 (df = 136, n = 365) = 3596.822, p Approx. Chi 3506.822
<0.000. as shown in Table 3. In this analysis, Bartlett’s Test of - Square '
Principal Axis Factoring (PAF) was utilised as Sphericity df 136
extraction method, while direct oblimin rotation Sig. 0.000
was employed to identify the technique used and
to explore the wunderlying factor of the
Table 4. Exploratory Factor Analysis (EFA)
Components
Item
Code tems 1 > 3 2
T3 | trust the produ_ct becfaluse of my 0.83
awareness toward its quality
T2 | I trust nanofood because of the brand | 0.80
5 | trust the product because of its safety 0.77
to consume
T | trust the scientific analysis of 0.71
nanofood
T4 I have an experience of using 0.61
nanofood before
| believe nanofood can enhance the
B2 taste of the food 088
| believe nanofood can extend the
B3 shelf life of the food 086
| believe that nanofoods have the
B4 | advantage of helping the body absorb 0.85
nutrition more easily
B1 I belllleve that nanofoods have extra 0.77
nutrition
M4 I b.ellleved price can influence my 0.83
decision to purchase
|  believed advertisement and
M3 | promotional can influence my 0.80
decision to purchase.
I believed ‘Word of Mouth” can
M2 | motivate my decision to purchase 0.74
intention
9651
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to the naked eye

| believed brand name is very

M1 | important consideration on purchase 0.49
decision
I know nanotechnology in food

K2 | involves materials that are not visible 0.87

I know nanofood can extend human

function

K3 . 0.84
life span

K1 I know nanometer is a billionth of a 0.92
meter

Ka I know how to use nanofood and its 0.71

4.3. Reliability Analysis

The purpose of the reliability analysis was
utilising to evaluate the extent of the measurement
without bias and to ensure the consistency of the
items in the instruments [30]. According to [31],
if the Cronbach’s Alpha values are higher than
0.70, then, the questionnaires are considered
reliable. This statements also supported by [32].
Therefore, Table 4 showed that all variables are
accepted and acknowledged. Thus, it indicated
that all factors are reliable in this research.

Table 3. Reliability analysis

Number of
Code (N) (o) lterms

T 365 0.86 5

B 365 0.91 4

M 365 0.83 4

K 365 0.91 4
*T=Trust, *B=Perceived Benefit,
*M=Muotivation, *K=Knowledge, *a

=Cronbach’s Alpha Coefficient

5. CONCLUSION
The outcome of the analysis has revealed four
adoption factors effecting on purchase behaviour
towards consumer satisfaction, which are i) trust,
ii) perceived benefit, ii) motivation, and iv)
knowledge. These factors play an important role
in purchase behaviour and making an impact
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towards consumer satisfaction. Based on the
Table 1, there are 20 items representing adoption
factors. However, after conducting Exploratory
Factor Analysis (EFA), the items have reduced to
17 items. Based on the result, (K5, B5, P5) needs
to be eliminated due to inappropriate cross
loading or inconsistent loading strength [32]. In
this analysis, all loading factors are higher than
0.30 in scale, and if the loading factors are below
than 0.30, it must be eliminated from the analysis
[29], [32]. However, (K5, B5, P5) have been
removed from the analysis due to inappropriate
cross loading and not because of inconsistent
loading strength. As a conclusion, only 17 items
are presenting as adoption factors of P3
Sweetener in this research.

ACKNOWLEDGMENTS
The corresponding author would like to thank
Universiti Teknikal Malaysia Melaka (UTeM)
and Centre for Technopreneurship Development
(CTeD) for providing research  grants
(FRGS/1/2017/SS03/FPTT-CTED/F00348)  for
this research.

REFERENCES
[1] Pal, M., 2017. Nanotechnology: A new
approach in food packaging. Journal of Food
Microbiologic Safety Hygiene, 2, pp. 1-2.

9652



g\ =

— N

Engineering & Management

2]

[3]

[4]

[5]

[6]

[7]

[8]

9]

[10]

[11]

Hayes, AW. and Sahu, S.C. 2017.
Nanotechnology in the food industry: A short
review. Food Safety Magazine, 23(1), pp. 18-19.
Roco, M.C., 2007. National nanotechnology
initiative-Past, present, future. In Handbook on
Nanoscience, Engineering and Technology.
William, A.G. Ill, Donald, B., Sergey, E.L. and
Gerald, J.I. (Eds.), Boca Raton: CRC Press, pp.
19-46.

Kim, D.M. and Lee, G.D., 2006. Introduction to
the technology, applications, products, markets,
R&D, and perspectives of nanofoods in the food
industry. Journal of Food Science and Nutrition,
11(4), pp. 348-357.

B. S. Sekhon, 2010. Food nanotechnology—An
overview. Nanotechnology, Science and
Applications, 3, pp. 1-15.

Hasim, M.A., Jabar, J. and Murad, A.M., 2019.

Investigating factors influencing consumer
adoption of nanofood towards purchase
intention. International Journal of Recent

Technology and Engineering, 28(15), pp. 133-
139.

P Three Sweetener Global Sdn. Bhd., 2013. P3
sweetener product.
https://p3sweetener.com.my/p3-sweetener-drop/.
Hasim, M.A., Jabar, J. and Murad, A.M., 2019.
A preliminary research on consumer acceptance
in nanofood towards purchase intention: A pilot
research. International Journal of Recent
Technology and Engineering, 8(2S3), pp. 352-
356.

Handford, C.E., Dean, M., Spence, M.,
Henchion, M., Elliott, C.T. and Campbell, K.,
2015. Awareness and attitudes towards the
emerging use of nanotechnology in the agri-food
sector. Food Control, 57, pp. 24-34.

Giesen, R.L.V., Fischer, A.R. and Trijp, H.C.V.,
2018. Changes in the influence of affect and
cognition over time on consumer attitude
formation toward nanotechnology: A
longitudinal survey study. Public Understanding
of Science, 27(2), pp. 168-184.

Magnuson, B., Munro, I., Abbot, P., Baldwin,
N., Lopez-Garcia, R., Ly, K. McGirr, L.,
Roberts, A. and Socolovsky, S., 2013. Review
of the regulation and safety assessment of food
substances in various countries and jurisdictions.

Published by: The Mattingley Publishing Co., Inc.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

January - February 2020
ISSN: 0193 - 4120 Page No. 9647 - 9654

Food Additives and Contaminants: Part
A, 30(7), pp. 1147-1220.

Lewenstein, B.V., Jason, G., and Joanna, R.,
2010. The salience of small: Nanotechnology
coverage in the American Press, 1986-2004.
International Communication Association for
Conference, pp. 1-39.

Edelenbos, J. and Van Meerkerk, 1., 2015.
Connective capacity in water governance
practices: The meaning of trust and boundary
spanning for integrated performance. Current
Opinion in Environmental Sustainability, 12, pp.
25-29.

Roosen, J., Bieberstein, A., Blanchemanche, S.,
Goddard, E., Marette, S. and Vandermoere, F.,
2015. Trust and willingness to pay for
nanotechnology food. Food Policy, 52, pp. 75-
83.

Siegrist, M., Stampfli, N., Kastenholz, H. and
Keller, C., 2008. Perceived risks and perceived
benefits of different nanotechnology foods and
nanotechnology food packaging. Appetite,
51(2), pp. 283-290.

Yvonne, L., 2013. Perceived benefit. In
Encyclopedia of Behavioral Medicine. Gellman,
M.D. and Turner, JR. (Eds.), New York:
Springer, pp. 94.

Gao, L., 2015. Understanding consumer online
shopping behaviour from the perspective of
transaction costs. PhD thesis, University of
Tasmania.

Vainikka, B., 2015. Psychological factors
influencing consumer behaviour. Bachelor
thesis, Ostrobothnia: Centria University of

Applied Sciences.

Saul, M.L.,, 2011. What is psychology?
https://www.simplypsychology.org/whatispsych
ology.html.

Close, A.G. and Kukar-Kinney, M., 2010.
Beyond buying: Motivations behind consumers'
online shopping cart use. Journal of Business
Research, 63(9-10), pp. 986-992.

Young, M. and Muller, J., 2013. On the powers
of powerful knowledge. Review of Education,
1(3), pp. 229-250.

Chang, H.H., 2010. Task-technology fit and user
acceptance of online auction. International

9653



T HES'T

Engineering & Management

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Journal of Human-Computer Studies, 68(1-2),
pp. 69-89.

Bolisani, E. and Bratianu, C., 2018. The elusive
definition of knowledge. In  Emergent
Knowledge Strategies. Bolisani, E. and Bratianu,
C. (Eds.), Cham: Springer, pp. 1-22.

Chen, M.F., Lin, Y.P. and Cheng, T.J., 2013.
Public  attitudes toward  nanotechnology
applications in Taiwan. Technovation, 33(2-3),
pp. 88-96.

Erdem, S., 2011. Food safety, Perceptions and
preferences: Empirical studies on risks,
responsibility, trust, and consumer choices. PhD
thesis, England: University of Manchester.
Mohd Suki, N. and Norbayah, M.S., 2015. Does
religion influence consumers’ green food
consumption? Some insights from Malaysia.
Journal of Consumer Marketing, 32(7), pp. 551-
563.

Hamdan, N.S., Musa, H., Selamat, A.S. and
Rashid, N., 2019. Investigating factors of
service quality influencing patient satisfaction
towards patient loyalty. International Journal of
Advanced Science and Technology, 28(16),
pp.452 — 459.

Hoque, A.S.M.M., Benazir, A.S., Zainudin, A.
and Syed, M.A.T.B., 2018. Exploratory factor
analysis of entrepreneurial orientation in the
context of Bangladeshi small and medium
enterprises (SMEs). European Journal of
Management and Marketing Studies, 3(2), pp.
81-94.

Field, A., 2017. Discovering statistics using
IBM SPSS statistics: North American Edition.
California: Sage Publications.

Abu, F., Jabar, J. and Yunus, A.R., 2015.
Modified of UTAUT theory in adoption of
technology for malaysia small medium
enterprises (SMEs) in food industry. Australian
Journal of Basic and Applied Sciences, 9(4), pp.
104-109.

Taber, K.S., 2018. The use of Cronbach’s alpha
when developing and reporting research
instruments in science education. Research in
Science Education, 48(6), pp. 1273-1296.
Nunnally, J.C., 1975. Psychometric theory 25
years ago and NOW. Educational
Researcher, 4(10), pp. 7-21.

Published by: The Mattingley Publishing Co., Inc.

January - February 2020
ISSN: 0193 - 4120 Page No. 9647 - 9654

[33] Child, D., 2006. The essentials of factor

analysis. London: A & C Black.

9654



