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Abstract: The idea of New Agriculture in Malaysia emphasizes on extensive commercialization for using the
potentials and applying modern biotechnology. This study tends to pinpoint the influencing factors affecting
the level of adoption of biotechnology innovations in Malaysia from the academic viewpoint. Biotechnology
researchers from Universiti Malaya, Universiti Kebangsaan Malaysia, Universiti Putra Malaysia and Universiti
Sains Malaysia were identified as the target population. Data collection was done using a researcher-designed
questionnaire. The validity was established through a panel of experts and a pilot test. The reliability was
measured using Cronbach’s alpha internal consistency test. Multiple linear regressions were conducted to
identify the model of the relationship among the variables. Results showed that the level of adoption may be
recognized by demand and supply issues. Knowledge, acceptance, fund and cooperation were found to
influence the level of adoption of biotechnology innovations from the perspective of university researchers.
Some policy recommendations are suggested.
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INTRODUCTION Three factors of academic research, transfer of technology

Malaysia has started a program in order to invigorate implementation of this policy [3].
its agricultural industry and turns it into one of the Accelerating the process of agricultural
country’s  main  factors  for economic development [1]. biotechnology adoption in Malaysia is a vital need. A lot
To achieve this goal, the Malaysian government has of effort has been taken to convert Malaysia into a
developed The National Agricultural Policy. This policy developed nation. To achieve this destination many
is a renovation course for the agricultural industry to be issues should be deliberated among which technology
more creative, competent and commercialized. The idea of transfer, commercialization and innovation adoption can
New Agriculture developed under this policy emphasizes be named. Malaysia’s biotechnology industry has made
on extensive commercialization for using the potentials of important advances in development after the launch of the
the biotechnology in Malaysia and broader application of National Biotechnology Policy on April 28, 2005, focusing
modern technology. The Ninth Malaysia Plan [2] has on Malaysia’s development of the biotechnology
taken effect in (2006-2010); its focus is on applying the industry in industry, agriculture and health care.
New Biotechnology policy, launched in mid 2005, to Nevertheless, there is a need for very hard effort to
increase creation and innovation in the agriculture achieve this milestone, because the level of
industry  through biotechnology. This policy is divided biotechnology accomplishments in Malaysia is low
into three phases of: (2005-2010) - Capacity building, compared to the global standards [4]. The International
(2011-2015) - Science to business and (2016-2020) - Global Development Center of Canada [5], states that the most
Presence. Biotechnology is considered as a catalyst to important delinquent in the way of the development in the
create a sustainable bio-based economy to chain the eco- agricultural industry in Malaysia is that the technology
efficient bioprocesses with renewable bio-resources. adoption  level  is low [6]. Therefore, the main objective of

(ToT) and industrial adoption are used to encompass the
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this research is to identify the enhancing or impeding USM University. These participants were excluded from
factors that affect the level of adoption and development the target population of the research. The result of this
in the Malaysian biotechnology innovation system and to pilot test was used to measure the questionnaires’
define the predictors of level of adoption of innovations reliability.
as perceived by academic researchers. The data collected from the pilot test were coded into

MATERIALS AND METHODS inducted separately for each questionnaire. The reliability

The main objective of this study was to define the questionnaire were 0.771, 0.776, 0.800, 0.833, 0.762 and
level of adoption of biotechnology innovations in the 0.816 for the different sections of the questionnaire
agricultural industry by agro-biotechnology companies namely: level of knowledge, amount of fund, level of
through academic researchers. The academic centers of acceptance, level of cooperation, level of transfer of
higher education working on biotechnology and active in technology and rate of adoption, respectively and each
the field of agricultural biotechnology include Universiti was more than the threshold value 0.70. The reliability
Malaya (UM), Universiti Kebangsaan Malaysia (UKM), coefficient for this questionnaire as a whole was equal to
Universiti Putra Malaysia (UPM) and Universiti Sains 0.880 and indicates the reliability of the questionnaire is
Malaysia (USM). These are members of the bio-valley very high (Table 1).
project. Universiti Sains Malaysia (USM) was excluded The validated and reliable questionnaire was even to
from this study because USM generally concentrates on the 98 biotechnology experts working as academics in
the pharmaceuticals and nutraceuticals biotechnology, biotechnology fields in UPM, UM and UKM. The
which is not included in the scope of this study university participants feedback rate was 89.79% (N=88).
(agricultural biotechnology). However, USM The data obtained from the field were used to conduct the
biotechnology academics were requested to take part in Multiple Linear Regression approach. The data collected
the pilot study to validate the questionnaire owing to their by the questionnaire consisted of Nominal, Ordinal and
expertise of biotechnology innovation and their Ratio scales. Some of the questions, such as those related
participation in bio-valley project. There were 98 academic to some aspects of personal like experience, gender,
members in UM, UKM and UPM directing researches on publication channel and company activities were in the
biotechnology based on their official websites at the time nominal form. The data collected by Likert-type questions
of data collection. Since the target population in this were in the ordinal scale and the questions related to age,
research was limited, the researcher was able to collect experience and financial information were in the ratio
data  from  the  whole target population. Hence as scale. The descriptive statistics analysis was done using
Creswell [7] justifies the sample and the target this data. Descriptive statistics were used to define the
populations are considered to be the same in this study rudimentary features of the research and recapitulate the
(i.e. biotechnology academics in UPM, UKM and UM data. The participants from the universities were 38.6%
universities). This study was carried out quantitatively. males and 61.4% females. The age of university
The procedure is illustrated in the following chart: respondents ranged from 35 years to 58 years. The

Quantiative Survey Questionnaire Target Population range of 35-40 years, 29.5% between 41-45 years, 27.2% in

A self-administered questionnaire was used for data 3.4% were more than 55 years old. The mean for age factor
collection. This method is most commonly practiced in is 45 years. All of the academic staff members were Ph.D.
field studies. The questionnaire was devised by the degree holders (N=88). Based on the analysis, 43.2% of
researcher. A panel of experts and a pilot test established the participants were professors, 28.4% associate
the validity of the questionnaire. The reliability was professors, 23.9% senior lecturers and remaining 4.5%
measured by means of the Cronbach’s alpha internal were lecturers. All 88 participants responded. The ranges
consistency [8]. A pilot test was conducted to determine of academic experience were from 5 to 21 years. The
the reliability. The questionnaire was distributed to 24 responses were classified as follows: 42.0% were in the
academic staff of the School of Biological Sciences in range  of  5-10 years, 29.5% between 11-15 years, 27.2% in

the R software program. The Cronbach's alpha was

coefficients for university biotechnology researchers’

responses were classified as follows: 25% were in the

the range of 46-50 years, 14.7% between 51-55 years and
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Table 1: Reliability Statistics for the Questionnaire

Questionnaire Sections based on IVs and DV Cronbach's Alpha

Academic Researchers Level of Knowledge .771

Amount of Fund .776

Level Acceptance & Receptiveness .800

Level of cooperation .833

Level of Transfer of Technology .762

Level of Adoption .816

Total Questionnaire (Section B. to G. together) .880

the range of 16-20 years and 1.1% with more than 21 years
experience. The mean for academic experience was 12
years. The data collected from biotechnology academic
members in the three Malaysian universities of UPM,
UKM, UM, shows that during the period 2005 to 2008,
innovations presented to the public (including
biotechnology companies) were low for academic
researchers [9]. Based on the used scale, the median
rating value was 0.75 with a standard deviation of 0.19.
The mean rating was 0.66. In accordance with the ratings
of less than two innovations considered as low, data
collected also shows that none of the academic
researchers had more than two adoptions in innovation
per year.

The Multiple linear regression was used to examine
the relationship among the dependent variables (level of
adoption of biotechnology innovations) and the
independent variables (level of knowledge, amount of
funds, level of acceptance, level of cooperation and level
of transfer of technology). The regression was chosen to
help in modeling the relationship between the research
variables.

RESULTS AND DISCUSSION

The multiple linear regressions were calculated for the
data collected via the questionnaires from 88 respondents.
This data contained information on level of knowledge,
amount of funds, level of acceptance, level of cooperation

and level of transfer of technology as the independent
variables and the level of adoption of innovation as the
dependent variable.

Table 2 shows the Variables Entered/Removed table
shows the dependent variable and the independent
variables which are part of the equation.

Table 3 illustrated the Model Summary part of the
output is most useful when multiple regressions are
performed. Capital R is the multiple correlation coefficients
that tell how strongly the multiple independent variables
are related to the dependent variable. In the simple
bivariate case which is used in this analysis R = | r |
(multiple correlation equals the absolute value of the
bivariate correlation). Table 3 indicates that R = .681 this
shows a fair positive correlation. R square is useful as it
provides the coefficient of determination, which is the
measure of how much of variability in the outcome, is
accounted for by the predictors. The coefficient of
determination R  = .464 means the independent variables2

account for 46% of the rate of biotechnology adoption.
Table 4 exhibits that the F-statistics F =14.201 and(5,82)

the corresponding p – value = .000 < .05 were highly
significant. This indicated that the slope of the estimated
linear regression model line is not equal to zero,
confirming that the data fits well the proposed five-
predictor multiple linear regression model of the study.

The coefficients part of the output in the Table 5,
gives us the values that we need in order to write the
regression equation. If the t – test is significantly different
from zero (p < .05), then the predictor is making a
significant contribution to the model. For this model, level
of knowledge (Avr.B) t(82) = – 3.856, p = .000, amount of
fund (Avr.C) t(82) = 3.394, p = .001 level of acceptance
(Avr.D) t(82) = 3.309, p = .001 and level of cooperation
(Avr.E) t(82) = 4.453, p = .000 are highly significant
predictors to the level of adoption of biotechnology
innovations because p < .05, but level of transfer of
technology (Avr.F) is not a significant predictor. The
largest beta coefficient obtained was .409 for level of
cooperation (Avr.E) with the highest t – statisticof 4.453.

Table 2: Variables Entered/Removedb

Model Variables Entered Variables Removed Method

1 Level of Transfer of Technology (Avr. F),

Level of Cooperation (Avr. E),

Amount of Fund (Avr. C), 

Level of knowledge (Avr. B), 

Level of Acceptance (Avr. D ) . Entera

a. All requested variables entered

b. Dependent Variable: Level of Adoption (AvrG)
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Table 3: Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .681 .464 .431 .57855a

a. Predictors: (Constant), Avr. F, Avr. E, Avr. C, Avr. B, Avr. D

Table 4: One-way ANOVA  for Academic Researchers b

Model Sum of Squares df Mean Square F Sig.
1 Regression 23.767 5 4.753 14.201 .000a

Residual 27.447 82 .335
Total 51.215 87

a. Predictors: (Constant), Avr.F, Avr.E, Avr.C, Avr.B, Avr.D
b. Dependent Variable: Avr.G

Table 5: Estimates of Coefficients for the Model Coefficientsa

Standardized Coefficients
--------------------------------------------------------------------------------------------------------

Model Unstandardized Coefficients B Std. Error Beta T Sig.
1 (Constant) .042 .690 .061 .952

Level of Knowledge (Avr. B) -.641 .166 -.396 -3.856 .000
Amount of Fund (Avr. C) .314 .093 .305 3.394 .001
Level of Acceptance (Avr. D) .327 .099 .350 3.309 .001
Level of Cooperation (Avr. E) .610 .137 .409 4.453 .000
Level of Transfer of Technology (Avr. F) .275 .142 .212 1.938 .056

a. Dependent Variable: Avr.G

Table 6: Predictors of Level of Adoption as Perceived for Academic
Researchers

Test Results
Multiple Linear Regression: - Level of knowledge (Avr.B)

- Amount of Fund (Avr.C)
- Level of Acceptance (Avr.D)
- Level of Cooperation (Avr.E)

This means that this variable makes the strongest
contribution in explaining the dependent variable, when
the variance explained by all other predictor variables in
the model was controlled for. It suggests that one unit
increase in the level of cooperation (Avr.E) is followed by
.409 times increase in the level of adoption of
biotechnology innovations. The Beta value for level of
acceptance (Avr.D) was second highest at .350, followed
by amount of fund (Avr.C) in the third place (.305). The
Beta value for level of knowledge (Avr.B) was the smallest
(-.396), indicating that it made the least contribution
(Table 6).

As depicted in the coefficients table, the estimated
model is as follows:

y = .042 + (– .641) AvrB + .314AvrC + .327AvrD + .610AvrE
+ e

The multiple linear regressions were conducted to
model the relationship among the variables. The aim was
to find the effective factors that will encourage adoption

of biotechnology innovations by companies. In this
section, the independent variables that have affected the
adoption of biotechnology innovations by companies are
described from the perspective university researchers.

The research by Saha, Love and Schwart [10] shows
that adoption intensity is conditional upon knowledge
about a new technology, cooperation and collaborative
programs among big companies. On the other hand,
Cosnard [11] argues that it is also possible to improve the
transfer of competences from research labs to companies,
through companies hiring more researchers. In the present
study, the significant impact of level of knowledge, level
of cooperation, level of acceptance and amount of fund
show that they are effective factors that encourage
adoption of biotechnology innovations by companies.
Empirical results of most studies support this finding. The
results also illustrate that transfer of technology does not
have a significant impact on the adoption decision, which
is not in line with earlier empirical studies. The following
graph shows the value of the dependent variable, based
on  the  units allocated to the independent variable
(Figure 1).

The purpose of this research was to study the level
of biotechnology innovation adoption from the viewpoint
of university researchers and to define the predictors of
the level of adoption with regard to amount of funds, level
of knowledge, level of cooperation, level of acceptance
and receptiveness, level of transfer of technology and
personal features.
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Fig. 1: Multiple Linear Regression Based on Academic Researchers’ Data
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