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ABSTRACT 
 
 
Since the middle of the 1990s, when GM food was first developed, genetically modified (GM) 
foods have been the subject of much discussion. This biotechnology invention enables 
farmers in various nations to boost output. In this study, we aim to explore the effect of 
consumer knowledge on attitude towards GM foods in Ghana. We investigate the 
association between consumers' attitudes toward GM foods and their level of trust and 
objective knowledge. We conducted a cross-sectional survey of 509 people in Ghana to look 
into this connection. Participants were required to respond to a questionnaire that evaluated 
their general attitude toward GM foods, perceived risk, perceived benefit, trust and objective 
knowledge of GM foods, with an age range from (20-50 years and higher), and different 
levels of educational level. Results indicated that, PHD consumers had a higher level of 
objective knowledge, (93%) to be precise, followed by High School Students with a 
percentage of (87%). To investigate the link between the independent variables and the 
dependent variable, we employed multiple regression analysis. Data was analyzed through 
IBM SPSS Statistics for Windows 22.0 and AMOS 18. The structural equation model 
(SEM) is used in this study to examine the impact of objective knowledge and trust on 
consumers' attitudes toward genetically modified (GM) foods in Ghana with a standard 
regression weight of (.252), our results show a strong correlation between knowledge and 
Attitude, compared to Trust and Attitude which was (-.612). Knowledge positively impacted 
consumers’ willingness to accept GM food, whiles Trust negatively impacted consumer 
willingness to accept GM foods.  
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1. INTRODUCTION  
 
Genetically modified food (GM) foods, according to the World Health Organization (WHO), 
are foods generated from organisms whose genetic material (DNA) has been transformed in 
a way that does not occur normally, such as by introduction of a gene from one organism to 
the other  [1]. The motivation for creating GM crops was to boost farmer profitability through 
cost savings or increased yields. 
 
The use of GM technology to create food can only be successful if customers accept the 
ultimate result. In other words, the future growth of gene technology is greatly reliant on 
public approval [2]. Indeed, public attitudes regarding genetic engineering and eventual 
acceptance of items developed from the technique are becoming increasingly essential in 
deciding the technology's future position in society. If consumer acceptability difficulties are 
not sufficiently addressed, the potential economic and societal benefits of contemporary 
biotechnology may not be achieved. Clearly, consumer acceptance of GM foods is a 
significant component that will help define its future, therefore the need to assess 



 

 

consumers' understanding, attitudes, and concerns regarding GM foods, as well as their 
willingness to accept and utilize them [3].  

The world population increased to 6 billion in the previous century. While food production 
has grown in response, 800 million people, particularly in the developing countries, continue 
to lack adequate food. According to the World Health Organization, the world's population 
will exceed 9 billion by 2050. The great majority of this rise will occur in developing nations in 
South East Asia and Sub-Saharan Africa, with more than half of this population expected to 
reside in cities. Or fulfill this task over the next 50 years, we must double to treble food 
production on practically the same amount of land, despite dwindling water resources and 
environmental concerns. The Ghanaian parliament has adopted laws allowing the country to 
sell genetically modified (GM) crops[4]. A study conducted by Eric Worlanyo Deffor [3] , 
indicated a high degree of knowledge among respondents in the Greater Accra Region, with 
nearly 90% of those polled having heard or read anything about GM foods. Additionally, the 
findings indicate that 85% of respondents were open to eating GM food. Additionally, those 
with college and secondary education were more inclined to embrace genetically modified 
goods. Another study conducted by Ernest Bonah  [5], that looked at GM food labeling policy 
preferences and consumer trust in biotechnology institutions in Ghana. To administer 
surveys, a cross-sectional study design with simple random selection was adopted. The 
findings demonstrate high positive linear correlations between acceptance of GM foods and 
readiness to purchase GM foods (Pearson's r = 0.52, p<0.001) and weak relationships 
between Trust in Biotechnology Institutions and willingness to purchase (Pearson's r = 0.20, 
p<0.001). Consumers' awareness of genetically modified foods, particularly objective 
knowledge, is a key predictor of their propensity to embrace GM foods[6]. Certain studies 
have indicated that in various cases, consumers feel they know more about a topic than they 
really do, and they may base their judgments on the information they assume is right, 
whether it is true or not [7]. Zhang and Liu [8] show that objective knowledge influences 
consumers' benefit perceptions while negatively influencing their risk perceptions. However, 
Deon Klerk [9] discovered that objective information decreases acceptance of GM food and 
consumers' subjective risk perception.   

In spite of this positivity, what are Ghanaians attitudes/acceptance level toward this kind of 
food production? There are bound to be some controversies surrounding the use of 
biotechnology in foods, what is the public’s view on the use of said method in food. In this 
study we aim to answer the following, What is consumers awareness level specifically 
objective knowledge level of genetically modified (GM) foods? Does consumers objective 
knowledge positively or negatively affect their willingness to accept GM food? If consumers 
trust the use of GM technology on food because of government approval or Institutional 
approval.  

 
 
2. MATERIAL AND METHODS  
 
2.1 Location of Study  
 
Ghana is a country on the African continent. It is located in West Africa and is bordered by 
two bodies of water. The Atlantic Ocean runs immediately beneath Ghana's southern border, 
while the Gulf of Guinea runs along the country's south-eastern border. Ghana is located at 
7.9465° N and 1.0232° W latitude and longitude. Ghana is located in the northern 
hemisphere. Ghana's current population is 33,722,225 people. 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Location of Study 
 
2.2 Study Design 
 
A structured questionnaire was employed as the data gathering technique in this study. A 
self-administered questionnaire had mostly closed-ended questions. The questionnaire was 
created using the findings of the literature study. The questionnaire's items are based on the 
study objectives and the studied literature, and it was developed to gather all important 
information about the proposed research topic and hypothesis using a range of question 
kinds. There are four (4) sections to the questionnaire. Section one (1) gathered 
demographic information from respondents. This part included inquiries on gender, age, and 
education. Section two (2) examines biotechnology and genetically modified food 
awareness, as well as information sources. Section three (3) examines customers' objective 
knowledge level with a series of True or False questions. Section four (4) investigates 
consumers' trust in the government and whether or not the problem of GM foods concerns 
them. 

This study's assessment is based on 3 variables and 11 specific indicators, based on 
multiple scales in relevant research with excellent reliability and validity. Trust and Attitude 
questions were prepared using the Likert's five-scale technique to reduce the bias of 
submitted replies. For example, the various options for varied consumer approval labeling 
system to help consumers to identify GM food were "strongly disagree," "disagree," "neutral," 
"Agree," and "strongly agree," rated from 1 to 5, with regard to objective knowledge, 
respondents answered 4 true-or-false questions on GM food related-objective facts, 
receiving one point for right answer and zero point for wrong one. Another set of 6 true-or-
false questions were asked to determine the consumers level of understanding about the 
perceived risk and benefit of GM food, these questions were framed in a way to answer and 
determine consumers perceived risk and benefit as well as their objective level, also 
receiving one point for right answer and zero point for wrong answer. 

Participants then indicated their level of certainty (1: uncertain—5: certain) for each true/false 
response to take into 7 of 15 consideration them guessing the answer. For example, an 
incorrect response with a certainty level of 5 generated a score of 1 (minimum score for a 
single statement); an incorrect response with a certainty level of 3 generated a score of 2; a 
correct response with a certainty level of 1 generated a score of 5; and a correct response 
with a certainty level of 5 generated a score of 9 (maximum score for a single statement). 
The final score of objective knowledge was computed by adding the scores of the 4 



 

 

statements that can be between 0 to 36, similar analysis to Tae-Im Han [10] .  Standard 
Equational Modelling was then used to determine the relationships between Attitude and the 
Latent variables. 

2.3 Statistical Analysis 
 
To investigate the link between the independent variables and the dependent variable, we 
employed multiple regression analysis. Data was analyzed through IBM SPSS Statistics for 
Windows 22.0 and AMOS 18. IBM SPSS was used to test reliability of the data as well as to 
measure the mean and standard deviation of objective knowledge. AMOS 18 was used to 
determine the correlation and relationship between dependent (Attitude) and independent 
variables (Knowledge and Trust).  
 
3. RESULTS AND DISCUSSION 
 
3.1 Demographic Characteristics 
 
Demographic statistics of survey respondents are presented in Table 2. 60.8% were male 
whiles 39.2% were female. Consumers between the ages of 20-30 were the maximum, with 
a number of 56.97. Bachelor students were the highest with a percentage of 35.76% of the 
total. Most respondents (41.25%) received a monthly income of 501-3000ghc, which is the 
average amount of money an average Ghanaian receives per month. Almost all respondents 
had one way or the other heard about GM food, 90.18% to be precise, with most of them 
(57%) gaining knowledge from Personal research.  
 
Table 1: Demographic description survey 
 
Variable Characteristic Sample Number Sample (%) 
Gender Male 309 60.8% 
 Female 200 39.2% 
Age Range 20-30 290 56.97% 
 31-44 122 23.97% 
 45-54 44 8.64% 
 55 or older 53 10.41% 
Education PHD 76 14.93% 
 Masters 146 28.68% 
 Bachelor 182 35.76% 
 High School 105 20.63% 
Income 10,000> 50 9.82% 
 6001-10,000 56 11.00% 
 3001-6000 108 21.21% 
 501-3000 210 41.25% 
 100-500 85 11.39% 
Heard? Yes 459 90.18% 
 No 50 9.82% 
Source Personal Research 157 57% 
 School 24 9% 
 Friends 60 22% 
 TV 32 12% 
 
 
3.2 Consumer Knowledge about GM Foods.  
 



 

 

Results show most respondents had good knowledge about GM foods based on Table 2 
below.  
 
General knowledge: More than half of the respondents, approximately (93.12%) were aware 
of GM food stands for. (6.88%) did not know. ‘Genetic engineering is new technology’ 
(17.29%) of the respondents answered True, whiles (82.71%) of respondents answered 
false. ‘GM food can be engineered to have longer shelf life’. (85.66) of respondents believed 
that the transfer of genes from animals to plants is scientifically possible, (14.34) believed 
that the transfer of genes from animals to plant is not possible. 

Perceived Benefits: ‘GMO’s decreases infection by bacterial and fungal pathogens’. Most 
respondents (88.02%) showed a level of understanding by agreeing to this statement. 
(11.98%) of respondents answered that its false. ‘GMO’s can actually help out small scale 
farmers’ Genetic engineering has mostly been utilized to reduce the use for pesticides and 
herbicides while increasing farmer yields. (84.87%) of respondents agreed that GMOs can 
actually help out small scale farmers which is a perceived benefit, only (15.13%) disagreed 
with this statement, only few believed GMOs doesn’t actually help out small scale farmers. 
‘GM food are good for solving food problems because they increase yields. (83.10%) of 
respondents believed that GM foods are good for solving food problems, which is more than 
half of the total respondents. (16.90%) disagreed that GM foods doesn’t increase yields. 
Overall respondents had a much positive response towards this statement. 

Perceived Risks: ‘Eating GM foods will modify a person’s genes’. More than half (89.39%) of 
respondents knew this statement to be false. Only (10.61%) answered True. ‘Foods with 
GMO’s contain fewer nutrients. (14.73%) were worried the use of GMOs in food contain 
fewer nutrients. Most respondents, (85.27%) knew this statement to be false that GMOs 
doesn’t actually contain fewer nutrients. ‘GMOs are bad for the environment’. (15.91%) of 
respondents answered it to be true that GMOs are indeed bad for the environment, but 
(84.09%) showed a level of understanding that GMOs are not bad for the environment.        

Table 2: True or False Questions  
 
Questions              True False 

a. The term GM food stands for Genetically modified Foods.                    93.12%* 6.88% 

b. Transferring genes from animals to plants is scientifically 

possible 

85.66%* 14.34% 

c. Genetic Engineering is new technology 17.29% 82.71%* 

d. GM foods can be engineered to have longer shelf life 85.46%* 14.54% 

e. GMO’s decreases infection by bacterial and fungal pathogens 88.02%* 11.98% 

f. Gm food are good for solving food problems because they 

increase yields 

83.10%* 16.90% 

g. GMO’s can actually help out small farmers 84.87% 15.13% 

h. Eating Gm foods will modify a person’s genes 10.61% 89.39%* 

i. Foods with GMO’s contain fewer nutrients 14.73% 85.27%* 

j. GMOs are bad for the environment 15.91% 84.09%* 

 



 

 

Note that, answers with asterisks (*) are the required answers. 

 

Table 3 indicates that, Level of education somewhat has a positive impact on consumers 
objective knowledge level [11], [12]. Results indicated that P.H.D consumers from the ages 
of 31 upwards gained knowledge from personal research, whiles High School Students 
gained knowledge from School, with P.H.D consumers with ages from 31 upwards having a 
higher level of objective knowledge, this could be due to perceived risks on health, this might 
lead them to do more research on the topic hence gaining more objective knowledge.  
Bachelor and Master Students under the ages of 31 had a lower objective knowledge level. 
This could be due to the fact that, they are majoring in one particular course at School that 
doesn’t require the knowledge use of GM food, most of their source of information was 
through friends.  

Level of education somewhat has a positive impact on consumers objective knowledge level 
[11], [12]. Results indicated that P.H.D consumers from the ages of 31 upwards gained 
knowledge from personal research, whiles High School Students gained knowledge from 
School, with P.H.D consumers with ages from 31 upwards having a higher level of objective 
knowledge, this could be due to perceived risks on health, this might lead them to do more 
research on the topic hence gaining more objective knowledge.  Bachelor and Master 
Students under the ages of 31 had a lower objective knowledge level. This could be due to 
the fact that, they are majoring in one particular course at School that doesn’t require the 
knowledge use of GM food, most of their source of information was through friends.  

Table 3: Objective knowledge of consumer knowledge groups 
 
Level              Number Mean S.D %Level 

High School                     105 31.19 5.167 87% 

Bachelor 182 30.92 6.381 86% 

Masters 146 29.61 7.563 82% 

P.H.D 76 33.36 5.520 93% 

 

Note that mean points are calculated based on the four-level scale educational level 
including High School, Bachelor, Masters and P.H.D. 

3.3 Reliability Test  
 
Cronbach’s Alpha Reliability test was used to test the reliability of the three constructs, 
Knowledge, Trust and Attitude. Results in Table 4 indicated that they were all at an 
acceptable and significant level of reliability, as a result all three constructs were kept.  
 
 
 
 
 
 
 



 

 

 
Table 4: Cronbach’s Reliability Test Results. 
 
Construct     Item Mean Value Standard 

Deviation 
Cronbach’s 
Value 

Knowledge           Know1 3.73 .774 .709 

 Know2 3.66 .745  

 Know3 3.73 .724  

Trust Trust1 2.55 .874 .712 

 Trust2 2.16 .655  

 Trust3 2.45 .608  

 Trust4 2.08 .774  

Attitude Attitude1 3.55 .992 .789 

 Attitude2 3.25 .797  

 Attitude3 3.67 .733  

 

3.4 Proposed Model 

 

Figure 2: Proposed Structured Model 

According to 1, the model is created to address one eventuality. Modelling without 

covariance regression on the latent variables is what this scenario entails. In other words, 



 

 

Latent variable covariances must be used in modelling for the model. In order to assess the 

significance of modelling covariance correlation between latent variables, this is done. 

 

3.5 Model Fit 
This step is based on examining model fitness of the model by assessing model fit Indices.  

Based on the Table 5, RMSEA denotes root mean square error of approximation; GFI 

denotes goodness of fit index; AGFI denotes adjusted goodness of fit index; IFI denotes 

incremental fit index; CFI denotes comparative fit index; NFI denotes normed fit index; TLI 

denotes Tucker– Lewis index or non-normed fit index (NNFI); PGFI denotes parsimony 

goodness of fit index; and CN denotes critical number.  Ten out of 11 types of fit measure 

verified the model fitness. The fit in (Table 6) showed that the model fits the sample data in 

an acceptable way. 

 

Table 5: Model Fit Indices 
 

Model Fit Indices              Model Fit Summary Recommended 
Values 

X3                     .000 >0.05 

X3/df 3.217 <5.0/3.0 

RSEA  .066 <.08 

GFI .962 >.90 

AGFI .962 >.90 

IFI .964 >.90 

CFI .964 >.90 

NFI .949 >.90 

TLI .950 >.90 

SRMR .0489 <.09 

 

3.6 Performance of Variances and Covariance among the exogenous 
variables. 
 
The variance is the expected squared deviation of a random variable from its population 

mean in probability theory and statistics. Variance is a measure of dispersion, or how far 

apart from the mean a group of data are from one another. 

 



 

 

 
Table 6: Regression weights estimates on observes against variables. 
 
Variables     Estimate S.E C.R P-Val 

Attitude    Knowledge          .259 .05 5.519 *** 

Attitude    Trust           -.651 .06 -11.003 *** 

Know1     Knowledge          1.000    

Know2     Knowledge          .912 .06 15.996 *** 

Know3     Knowledge          1.028 .06 16.919 *** 

Trust1      Trust           1.000    

Trust2      Trust           1.953 .06 15.220 *** 

Trust3      Trust           1.606 .05 11.643 *** 

Trust4      Trust           .929 .07 13.654 *** 

Attitude3    Attitude           1.000    

Attitude2    Attitude           .938 .06 15.812 *** 

Attitude1    Attitude           1.029 .07 15.063 *** 

 
SEM analysis in Table 6, showed the parameters with Attitude of GM foods having the 
largest impact on Knowledge. Trust was found to affect respondents’ willingness to accept 
GM food negatively, which is in line with [5]. “***” indicates that the estimated path 
coefficients are highly statistically significant, with an extremely low probability of the 
observed results occurring by chance. This is good news and suggests that the model fits 
the data well, and the estimates coefficients are reliable and robust.  The effect of the two 
constructs on the willingness to accept GM foods was statistically significant. 
 
Table 7: Standardized Regression Weight. 
 
Variables     Estimate 

Attitude    Knowledge           .252 

Attitude    Trust           -.612 

Know1     Knowledge           .781 

Know2     Knowledge           .739 

Know3     Knowledge           .858 

Trust1      Trust           .858 

Trust2      Trust           .861 

Trust3      Trust           .590 

Trust4      Trust           .709 



 

 

Attitude3    Attitude           .842 

Attitude2    Attitude           .732 

Attitude1    Attitude           .693 

  
In this scenario (Table 7), it is seen that, when Knowledge goes up by 1 standard deviation, 
Attitude goes up by 0.252 standard deviations. When Trust goes up by 1 standard deviation, 
Attitude goes down by 0.619 standard deviations, meaning knowledge has a much larger 
and positive impact on attitude than trust amongst Ghanaian citizens.  
 
 
4. CONCLUSION 
 
Genetically modified foods are a constant and growing part of our food chain. In Ghana, 
consumer understanding and awareness of genetically modified foods are progressively 
rising. SEM analysis that showed the parameters with Attitude of GM foods having the 
largest impact on Knowledge. Trust was found to affect respondents’ willingness to accept 
GM food negatively. According to our study, the majority of consumers relied much on their 
knowledge instead of Government or Governmental Institutions. Level of education 
somewhat has a positive impact on consumers objective knowledge level. 
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For this type of study, formal consent was not required since it is a retrospective study.  
 
 
 
 
REFERENCES 

[1] W. H. Organization, “Food, Genetically modified,” World Health Organization. 
https://www.who.int/health-topics/food-genetically-modified#tab=tab_1 (accessed 
Jan. 28, 2023). 

[2] A. Nordberg, T. Minssen, S. Holm, M. Horst, K. Mortensen, and B. L. Møller, “Cutting 
edges and weaving threads in the gene editing (Я) evolution: reconciling scientific 
progress with legal, ethical, and social concerns,” J. Law Biosci., vol. 5, no. 1, pp. 35–
83, 2018. 

[3] E. W. Deffor, “Consumer acceptance of genetically modified foods in the greater 
Accra region of Ghana,” J. Biosaf. Heal. Educ., vol. 116, no. 2, pp. 1–6, 2014. 

[4] A. Ibrahim, “Ghana’s parliament gives GMO crops a boost - Alliance for Science,” 
ALLIANCE FOR SCIENCE, 2019. 
https://allianceforscience.org/blog/2019/11/ghanas-parliament-gives-gmo-crops-a-
boost/ (accessed Jan. 28, 2023). 

[5] E. Bonah, N. G. Issah, and P. Kunyangna, “Consumer Knowledge, Perceptions and 



 

 

Acceptance of Genetically Modified Foods among Residents in the Tamale 
Metropolis,” Ghana. Am. J. Food Sci. Nutr. Res., vol. 4, no. 3, pp. 87–98, 2017, 
[Online]. Available: http://www.openscienceonline.com/journal/fsnr. 

[6] H. De Steur, J. Viaene, and X. Gellynck, “Willingness to Accept and Purchase 
Modified Rice with High Folate Content,” 2009. 

[7] A. Celik and E. Dağistan, “Consumers’ Subjective and Objective Knowledge Levels 
About Genetically Modified Foods: Case Study of Hatay City,” Turkish J. Agric. - 
Food Sci. Technol., vol. 6, p. 903, Jul. 2018, doi: 10.24925/turjaf.v6i7.903-908.1889. 

[8] G. Liu, M. Zhang, and G. Liu, “The effects of consumer’s subjective and objective 
knowledge on perceptions and attitude towards genetically modified foods: Objective 
knowledge as a determinant,” Int. J. Food Sci. Technol., vol. 50, Feb. 2015, doi: 
10.1111/ijfs.12753. 

[9] D. Klerck and J. Sweeney, “Types on consumer-perceived risk and adoption of 
genetically modified foods,” Psychol. Mark., vol. 24, pp. 171–193, Feb. 2007, doi: 
10.1002/mar.20157. 

[10] T. I. Han, “Objective knowledge, subjective knowledge, and prior experience of 
organic cotton apparel,” Fash. Text., vol. 6, no. 1, 2019, doi: 10.1186/s40691-018-
0168-7. 

[11] X. Zhu and X. Xie, “Effects of knowledge on attitude formation and change toward 
genetically modified foods,” Risk Anal., vol. 35, no. 5, pp. 790–810, 2015. 

[12] M. K. Magnusson and U.-K. K. Hursti, “Consumer attitudes towards genetically 
modified foods,” Appetite, vol. 39, no. 1, pp. 9–24, 2002. 

 
 
APPENDIX

Construct   Indicator True False 
Knowledge                    X1: Transferring genes from animals to plants is scientifically possible 

X2: Genetic Engineering is new technology. 

X3: GM foods can be engineered to have longer shelf life. 

  

 
   

 

 

    

Construct Indicator Strongly 

Disagree 

Disagree Neutral Agree Strongly  

Agree 

Trust X4: If Gm foods have been investigated and approved by 

government, it is safe to eat. 

     



 

 

X5:  I trust University Scientist and researchers in 

biotechnology to give careful and reliable reports about 

GM food. 

X6: I trust myself to monitor my diet and avoid GM food. 

X7: I trust labeling system can help consumers to identify 

GM food. 

Attitude   X8: The issue about GM foods does not really concern 

me. 

X9: Allergies may result from the use of transgenic 

technologies in food production. 

X10: The production of genetically modified foods has the 

potential to improve present and future food security.                  

 

 

 

    

 


