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Consumers' Perception towards Chemical Free Farm Produce: 

The Case of Vegetables 

Mod Nasir Shomsudin, Nolilo Mohd. Nowi, Zaino! Abidin Mohomed and Alias Radom 

Introduction 
Public concern on the use of pesticides and their possible effects on food safety has been 
increasing in recent years. Policy makers are seeking to address this concern while assuring 
an abundant and affordable food supply. Whether or not new legislation is enacted, a trade 
off continues to exist between the reduction of pesticide residues and maintaining the current 
system of agricultural chemical use. The economic benefits of pesticide use are relatively 
easy to measure, given estimates of yield losses from pest damage. However, the economic 
costs of pesticide use, in terms of human health effects, are extremely difficult to measure 
and they may cause long-term effects. 

The problem of high level of chemical residue in vegetables is an issue in Malaysia. For 
example in the 1980s, vegetables from Cameron Highlands were rejected by Singapore due 
to the high level of insecticide residue. However, the demands for conventionally grown 
vegetables for local consumption were still high as if consumers were not concerned about 
the level of chemical residue in vegetables. This study therefore attempts to determine 
consumers' perceptions, attitudes and willingness to pay towards chemical-free farm produce. 
A case study was conducted for vegetable produce. 

Methodology 

Factor Analysis 
Factor Analysis is a procedure that takes a number of variables, 26 in this study, and 
investigates to determine whether they have a small number of factors in common that 
account for their inter-correlation. This method is used to reduce the number of26 variables 
to a manageable level so that the basic structure underlying set of variable is found. This 
type of procedure groups the variables into independent factors in which each factor represents 
a scale measure of some dimensions. Weights were given to each variable. 

Contingent Valuation Method (CVM) 
A measure of the value of food safety is an individual's willingness to pay (WTP) for safer 
food products, the largest monetary amount that consumer would be willing to pay for a 
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specified improvement in food safety. WTP can be measured empirically using the CVM. 
Although there are several economic tools to value non-market goods, such as hedonic 
pricing and the travel cost method, CVM is generally considered by researchers as the most 
appropriate choice for measuring food safety (Buzby et al., 1995). One primary advantage 
of CVM is that it is a flexible tool, which can be tailored to analyse specific food safety 
policies. 

The dichotomous choice for CVM is used to evaluate consumers' WTP for chemical free 
vegetable produce in this study. This approach is also known as take-it-or-leave-it (TIOLI) 
and was developed by Bishop and Haberlein (1979). This format presents the respondent 
with a single dollar amount offer, and asks a simple response "yes" (take-it) or "no" (leave
it) answer. Arrow et al., (1993) regarded that dichotomous choice as the best elicitation 
method. This technique has been applied by Bishop et al., (1983), Sellar et al., (1983), and 
Boyle and Bishop (1988). 

One advantage of this method is that it is simple for respondents to understand and they do 
not have to contemplate the exact values for the resource. It is an interactive bidding method, 
which attempts to directly determine maximum WTP. This method can also minimise the 
possibility of starting point and strategic biases (Boyle and Bishop, 1988; Cameron, 1988). 
Another advantage of this method is respondents only have to make comparisons among 
alternatives rather than try to value them directly. There are several disadvantages of this 
method, One is a sophisticated statistical and estimation method to analyse the qualitative 
responses. Another is only limited information can be obtained from the respondent and 
this method requires appropriate ranges of value. 

In this study, the models used for estimating models with dichotomous models are the logit 
and probit. The logit and probit techniques are similar and both use Maximum Likelihood 
(ML) estimation methods. However, they differ from standard regression in substituting 
maximum likelihood estimation of a link function of the dependent for regression's use of 
least squares estimation of the dependent itself. The logit and probit formulations are quite 
comparable, the chief difference being that the logit has slightly flatter tails, that is, the 
normal distribution, or probit, curve approaches axes more quickly than the logit curve 
(Gujarati, 1995). The logit model is used more frequently because it is easier to interpret 
and has become more popular among social scientists. 

The model for this study is as follows: 

WTP = f (P, I, RA, G, E, Re, R) 

where WTP is determined as willingness to pay, P is price (RM), I is income (RM), RA is 
residential area, G is gender, E is education level, Re is region and R is race. 

Dato 
This study used mostly primary data, which were supplemented by secondary data. The 
primary data for the study were gathered directly from interviewing respondents in a face-
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to-face setting. The interview was conducted based on administration of a prepared 
questionnaire. Respondents were asked to complete a questionnaire regarding their attitudes, 
perceptions, and WTP with respect to chemical use on fresh vegetables and also their profile. 
The areas of sampling frame are in major towns in Peninsular Malaysia like Johor Bharu, 
Malacca, Seremban, Shah Alam, Kuala Lumpur, Penang, Ipoh, Alor Setar, Kota Bharu, 
Kuala Terengganu and Kuantan. Two hundred respondents were chosen for each town. 
Survey data was obtained using in-person interviews conducted in July 2000. 

Results and Discussion 
Descriptive Analysis 
The descriptive analysis was used to discuss the results of the socio-economics profile of 
respondents, attitudes and perceptions of the consumers' towards CFV. 

Socio-economic Profile of Respondents 
Respondents were selected from all major towns in Peninsular Malaysia. The respondents 
were asked about their residential area, which was classified into rural and urban areas. As 
shown in Table 25.1, the numbers ofrespondents from rural and urban area were 835 (37%) 
and 1,432 (63%) respectively. 

Most of the respondents were female (57.0%) compared to male (43.0%). This is consistent 
with the study done by Robert et al., ( 1975), in which when couples were being interviewed; 
normally the wife would answer the questions. Females also have been found to be more 
risk averse to pesticide residues (Dunlap and Beus, 1992). Therefore, they are at a better 
position to answer such questionnaires. 

Among the respondents, 74.5 per cent were Malay, 16.9 per cent were Chinese, 6.8 per cent 
were Indian and 1.8 per cent others. The majority (80.1 %) of the respondents interviewed 
were below 40 years of age. In terms of marital status, 43.4 per cent of the respondents were 
single and 56.6 per cent married. It is important to categorise the respondent's marital status 
as it does influence the consumers' purchasing attitude with regard to frequency of purchasing. 

The household size usually influences consumers' attitude in making purchasing decisions 
as the number of members in the household affects the consumers' incomes. According to 
Saleh ( 1999), it can be seen that consumers of the smaller size households will have relatively 
higher per capita income, which then leads them to have a greater purchasing power. The 
result shows that most respondents have more than four members in the family (6.5%). 

Table 25.1 also shows that most of the respondents (48.7%) have gone through tertiary 
education or higher institutions of learning. Secondary school education forms 41.9 per 
cent. The balance (9.5%) received primary education. 

Occupation is very important in the marketing study because normally it reveals the 
consumers' social class, which can determine the pattern of purchasing behaviour towards 
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Characteristics 

Residential Area 
Rural 
Urban 

Gender 
Male 
Female 

Race 
Malay 
Chinese 
Indian 
Others 

Age 
Below 20 
20-30 
31-40 
41-50 
Above 50 

Marital Status 
Single 
Manied 

Household size 
Staying alone 
2-4 
5-6 
Above 6 

Educational Level 
Higher institution 
Secondary level 
Primary level 

Occupation 
Govemment sector 
Private sector 
Self-employment 
Housewife 
Others 

Income 
Below RMI 000 
RM I 000 - RM2000 
RM2001-RM3000 
RM300 I - RM4000 
Above RM5000 

Mod Nasir Shamsudin, Nolila Mohd. Nawi, Zainal Ahidin Mohamed and Alias Radom 

Table 25.1: Socio Economic Profile of Respondents 

Number Percentage 

835 37.0 
1,423 63.0 

970 43.0 
1,288 57.0 

1,682 74.5 
382 16.9 
154 6.8 
40 1.8 

223 9.9 
997 44.2 
588 26.0 
343 15.2 
107 4.7 

981 43.4 
1,277 56.6 

122 5.4 
861 38.1 
803 35.6 
475 20.9 

1,098 48.7 
945 41.9 
215 9.5 

572 25.3 
756 33.5 
370 16.4 
233 10.3 
327 14.5 

795 35.2 
704 31.2 
382 16.9 
164 7.3 
213 9.4 

CFV. The occupation in this study was divided into five categories. Consumers who worked 
in the government sector contributed 25.1 per cent of total respondents. Another 33.6 per 
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Table 25.2: Consumer's Attitude Towards CFV 

Statements Number Percentage 

Awareness of CFV 
Know 952 42.2 
Heard about but know a little 820 36.3 
Heard about but do not sure 300 13.3 
Do not know 186 8.2 

Eat or purchase the CFV 
Yes 1,500 66.4 
No 758 33.6 

Reason for not purchasing CFV 
Expensive 124 16.3 
Difficult to get 339 44.7 
Lack of knowledge 410 54.0 
Do not like 61 8.0 
Others 39 5.1 

Plan to eat/purchase CFV in future 
Yes 632 83.3 
No 126 16.7 

Source of information for CFV 
Television/radio 826 36.6 
Magazine/newspaper 836 37.0 
Exhibition 614 27.2 
University education 421 18.6 
Others (e.g. friends and seminars) 175 7.8 

Frequency of eating/purchasing CFV 
Everyday 171 11.5 
Once a week 259 17.4 
Once a month 116 7.9 
Sometimes 881 58.0 
Others (e.g.: never eat) 74 5.1 

cent worked in the private sector, 16.5 per cent were self-employed, 10.4 per cent werP, 
housewives and 14.4 per cent were classified as others, such as not working or studying. 

Occupation and income are related to each other. Normally, consumers who earn a higher 
income have a different pattern of purchasing behaviour compared to those who earn a 
lower income. Consumers with higher income may not take into consideration the difference 
in the price ofCFV. Most respondents' (75.4%) income was below RM2500. 

Attitude Analysis 
The frequency analysis results of consumers' attitude towards CFV are presented in Table 
25.2. For awareness of consumers towards CFV, it shows that the majority of the respondents 
(91.8%) knew and had heard ofCFV. The rest did not realise the existence ofCFV in the 
market at all. This finding is similar to Seng's (1999), who reported that about 68.2 per cent 
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of the respondents were aware of organics products. This indicates that, in general, a very 
high percentage of respondents are aware of CFV. 

The study also reveals that 66.4 per cent of the total respondent have consumed or purchased 
CFV. The rest, 33.4 percent never consumed or bought CFV in their lives. This shows that 
most of the respondents are aware ofCFV, but only a small proportion would purchase it. 

There are several reasons as to why consumers do not purchase CFV. The main reason is 
lack of knowledge (54% ). Next, CFV is difficult to find in the market ( 44. 7% ). Other reasons 
include expensive (16.3%), do not like (8.0%) and 5.1 per cent give other reasons like have 
never eaten CFV and do not know at all about it. This finding is similar to Seng's (1999) 
with his study on organic vegetables. However, about 83.3 per cent of the respondents plan 
to consume or purchase CFV after this survey. 

The source of information about CFV is vital in the promotion of consumption. From the 
survey, it shows that magazines and newspapers are the main sources of information. About 
836 respondents indicate that they obtain the information from these two sources. Television 
and radio are the second source of information for 826 respondents. This finding is similar 
to the study by Buzby et al., ( 1996) in which 70.1 per cent of the respondents mention 
newspaper articles and 71.3 per cent indicate television shows and news as the main source 
of information on food safety. 

The frequency of purchasing CFV will influence the market prospect of CFV in Malaysia. 
The results of this study indicate that only 11.4 per cent of the respondents do consume or 
purchase CFV daily, 17.4 per cent purchase it weekly while, 7 .9 per cent purchase it monthly. 
A large proportion (58%) of the respondents sometimes consume or purchase CFV and 5.1 
per cent state others, like have never eaten CFV and that they are unaware of it. 

Perception Analysis 
Consumers' perception sometimes can influence the decision making process of each 
individual. Perceptions represent the formation of an individual's state of mental awareness 
that is affected by internal as well as external or environmental stimuli such as cultural, 
social and economic influences. Six statements describing CFV from the view of consumers' 
perception are summarised in Table 25.3. 

From consumers' perception towards CFV, 68.4 per cent of the respondents perceive that 
CFV is safer to consume. The respondents that indicate CFV contains more nutrients are 
45.8 per cent. About 30.3 per cent of the respondents perceive that it is more expensive 
compared to the conventional vegetables, 26 per cent perceive that CFV is fresher with 
good texture, and 16 per cent perceive that CFV is similar to vegetables that are sold in the 
marketplace. The rest, 2. 7 per cent have their own opinion towards CFV; including 
respondents who have no idea about CFV and have never heard about it. 

Five questions were asked to the respondents that can influence consumer-purchasing 
decisions. The selected questions were nutritional value, taste, freshness, desire and health 
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Table 25.3: Consumer's Perspective Toward CFV 

Statements Number 

Chemical free vegetables 
a. are similar to conventional vegetables 358 
b. are more expensive 685 
C. contain more nutrients 1,035 
d. are more fresh and beautiful 577 
e. are safer to consume 1,545 
f. others 60 

Table 25.4: Consumer's Preferences in Choosing Vegetables 

Statements 

I* 2* 

The main factors in choosing the vegetables 
a. Nutritional value 31.2 26.1 
b. Taste 14.4 11.6 
C. Freshness 20.9 27.3 
d. Desire 14.4 18.2 
e. Health effect 19.9 17.0 

Indicator*: I. very important; 2. Important; 3. Not very important; 
4.Unimportant; 5. Very unimportant 

% 

3* 4* 

18.7 14.0 
25.7 27.7 
31.2 10.7 
11.3 25.0 
12.8 22.3 

339 

Percentage 

15.9 
30.3 
45.8 
25.6 
68.4 

2.7 

Mean 

5* 

10.0 2.45 
20.6 3.28 
9.9 2.61 

3 I. I 3.40 
28.0 3.21 

effect. Determination of the selected question is important to evaluate consumers' preferences 
in making purchasing decision for CFV. Respondents were asked to rank each factor from 
one for very important to five for very unimportant according to their main preferences to 
determine which factor is most preferred than others. 

The results as shown in Table 25.4 indicate the main factors which influence the purchasing 
of vegetable are nutritional value, freshness and health reasons. For the nutritional value 
factor, 31.2 per cent indicate that this factor is very important while only 10 per cent indicate 
it as very unimportant. For the freshness factor, the higher percentage (31.2%) chooses 
neutral as compared to others. For the health effect factor, 28 per cent of the respondents 
choose very unimportant as compared to very important ( 19. 9% ). This shows that consumers 
in Malaysia are still health conscious and there could be bright prospects for CFV producers 
to increase their production. 

Taste and desire are also considered as factors that may influence the respondents in choosing 
the types of vegetables. For the taste factor, the majority of the respondents indicate that this 
factor is not very important compared to 14.4 per cent who indicate itas very important. For 
the desire factor, 31.1 per cent of the respondents also indicate that it is a very unimportant 
factor compared to 14.4 per cent who choose it as very important. However, this factor is 
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Table 25.5: Comparison ofCFV and Conventional Vegetables Towards Conswner's Perception 

Factors CFV Conventional Vegetables 

Mean Rank Mean Rank 

Price 2.05 5 2.15 5 
Taste 2.10 6 2.26 6 
Freshness 1.68 2 1.79 2 
Colour 2.28 7 2.40 7 
Nutrient content 1.81 4 1.95 3 
Texture 2.32 8 2.44 8 
Packaging 2.54 10 2.72 10 
Availability 2.37 9 2.55 9 
Healthiness and side effect Label 1.62 I 1.74 
"Guaranteed free from chemicals) 1.75 3 2.09 4 

still important and the producers must take it into consideration in producing a high quality 
CFV. 

In the survey, the respondents were asked to determine their main factors in perceiving 
CFV as compared to conventionally produced vegetables. The respondents were also asked 
to give each factor with an indication of I for very important to 5 for very unimportant. The 
factors were ranked in the order of importance based on the means and standard deviation. 
The lower the means the more important the factor is. 

Table 25.5 indicates that the order of important factors in consumers' perception towards 
CFV and conventional vegetables is almost similar. The most important factors considered 
by the respondents' perceptions towards CFV and conventional vegetables are healthiness 
and side effect reasons, followed by freshness and labelling of the vegetables sold. However, 
labelling is slightly less important for conventional vegetables compared to CFV because 
the nutrient content of conventional vegetables is stated as the third important factor when 
purchasing conventional vegetable. The findings are similar to Govindasamy's and Itilia's 
(1999) that indicate consumers who frequently purchase organjc products are found to be 
11 per cent more likely to make use of nutritional label. 

Price, taste, colour and texture are also considered as the factors that influence consumers' 
perceptions towards vegetables sold in the market. Place and packaging variables are 
considered as not very important to the consumer perception when choosing vegetables 
because they are ranked last. 

A summary of consumers' perception towards CFV products is shown in Table 25.6. For 
easy and meaningful analysis, this study focuses on various aspects of people's perceptions. 
From the table, by referring to the mean, it is found that most of the respondents want CFV 
products to be labelled with the mean of 1. 74. This is followed by awareness of consumers 
towards excessive use of chemicals in vegetables products to prevent environmental pollution 
and poisoning cases with the mean values of 1.77 and 1.83 respectively. 
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Table 25.6: Summary of Consumer Perception Towards CFV 

Statements 2 3 4 5 Mean Rank 

1. Similar to conventional vegetable 198 455 378 870 357 3.32 28 
2. Better than conventional vegetable 720 1,012 370 118 38 2.00 II 
3. Market potential 491 992 632 110 30 2.20 17 
4. Easy to buy 147 533 644 798 136 3.11 26 
5. Tastier 353 788 754 314 48 2.52 22 
6. Safer to eat 857 946 339 83 33 1.89 7 
7. No poisonous side effect 777 933 417 96 35 1.97 10 
8. Prevent environment pollution 980 901 303 56 18 1.77 2 
9. Poisoning cases 920 896 374 50 18 1.83 3 
10. Encourage using organic fertilizer 782 980 388 77 31 1.93 8 
11. Awareness of poisoning cases 587 1,088 480 88 15 2.05 14 
12. Rules reduce poisoning 637 1,043 475 84 19 2.03 12 
13. Cause cancer 844 941 367 84 20 1.89 7 
14. Similar price 901 878 346 106 27 1.88 6 
15. Price different 582 957 519 154 46 2.17 15 
16. Do not know 485 997 573 163 40 2.24 19 
17. Lack of knowledge 501 992 576 149 40 2.22 18 
18. Suitable in supermarket 192 453 483 726 404 3.31 27 
19. Educational level 572 962 534 !49 40 2.17 15 
20. Family influence 480 976 603 156 43 2.25 20 
21. Campaign by government 849 959 364 70 15 1.87 5 
22. Price control 881 950 334 74 19 1.85 4 
23. Subsidize by Government 830 882 401 117 27 1.95 9 
24. Well advertisement 425 583 531 547 172 2.76 25 
25. No advertisement 152 290 252 845 719 3.75 24 
26. No choice 303 729 685 390 151 2.72 23 
27. Health level 590 935 513 180 40 2.18 16 
28. Appearance 431 800 586 328 112 2.51 21 
29. Willingness to try 657 1,019 448 103 31 2.04 13 
30. Labelled 1,023 900 263 46 26 1.74 I 

From the results of the study, it shows that respondents are also concerned about the role of 
the government in controlling the price ofCFV because most of them do not purchase CFV 
because it is very expensive compared to conventional vegetable. The government can 
increase the consumption pattern of CFV in the market by conducting a campaign at the 
national level to encourage Malaysians to consume healthier food. If the price ofCFV is not 
much different compared to conventional vegetables, the consumption may be increased 
because consumers are normally conscious about the price of the product they intend to 

purchase. 

As shown in Table 25.6, the respondents' main perceptions in CFV products can be seen. 
Most of the respondents do not agree that CFV is easy to obtain in the market since most 
CFVs are only sold in supermarkets. The respondents also do not agree that CFV is only 
suitable to be sold in the supermarket. The respondents also do not agree to the statement 
that CFV is similar to the conventional vegetable with the highest mean of 3.32. 
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Table 25. 7: Summary of Factor Analysis Results 

Dimension (Factors) 
[*Sub-variables] 

1. Awareness of chemical use 

• Awareness of chemical cases 

• Encourage using organic fertilizer 

• Poisoning cases 

• Compliant in the use of pesticides 

• Prevent environment pollution 

• Cause cancer 

• No poison side effect 
2. Government involvement 

• Government subsidy 

• Price control 

• Campaign by government 

• Labelling 
3. Health conscious 

• Better than conventional vegetables 

• Safer to consume 

• Tastier 

• Market potential 

• No poisonous side effect1 

4. Product availability 

• Easy to get 

• Well advertised 

• Similar to conventional vegetables 

• Suitable in supermarket2 

5. Information awareness 

• Unaware 

• Lack of knowledge 

• Price different 
6. Product appearance 

• No choice 

• Appearance 

• No advertisement 

• Suitable in supermarket2 

Total percentage of Variance Explained 

Sub-variables 
LOADING 

0.711 
0.695 
0.690 
0.611 
0.585 
0.582 
0.457 

0.709 
0.674 
0.672 
0.531 

0.684 
0.673 
0.633 
0.564 
0.541 

0.720 
0.616 
0.547 
0.419 

0.795 
0.775 
0.491 

0.653 
0.642 
0.473 
0.446 

Note: 1 and 2 indicate measurement variables load on two dimensions 

* Variables with communalities lower than 0.50 are not presented here 

Factor Analysis 

Variance (% of 
Explained) [Eigenvalues] 

22.292 
[5.796) 

8.906 
[2.316) 

6.053 
[1.574] 

4.948 
[1.287) 

4.641 
[1.207) 

4.319 
[1.123] 

51.160 

The factor analysis results are summarised in Table 25. 7. All the eigenvalues obtained from 
the analysis are greater than one, and generated six factors that accounted for 51.2 per cent 
of the variance in the 26 original variables as stated in the questionnaire. The six factors are 
awareness of chemical use, government involvement, health conscious, product availability, 
information awareness, and product conscious. 
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Awareness of chemical use is recognised as the first factor CFV. It consists of the seven 
sub-variables namely; being aware of poisoning cases, encouraging the use of organic 
fertiliser, compliant in the use of pesticides, prevention of environmental pollution, causing 
cancer, and having no poisonous side effect. This factor has the total variance of 22.3 per 
cent and consists of the awareness of poisoning cases with highest factor loading (0. 71 l ). 
This is followed by the encourage using organic fertiliser (0.695),poisoning cases (0.690), 
compliant in the use of pesticides (0.611 ), prevention of environmental pollution (0.585), 
causing cancer (0.582), and finally having no poisonous side effect (0.457). The above 
results show the awareness among Malaysian consumers about the issue of food safety with 
respect to the chemical use in vegetable products. With the encouragement and guideline to 
the consumers from the government, it is hoped that CFV products can be the first choice 
among Malaysian consumers. 

The second factor is government involvement that consists of four variables namely; 
government subsidy, price control, campaign by government and labelling. This factor has 
the total variance of 8.91 per cent and consists of government subsidy with the highest 
factor loading (0. 709). This is followed by price control (0.674), campaign by the government 
(0.672) and finally labelling (0.531 ). The results show that the government sector plays an 
important role in ensuring the potential of CFV in the market. As we know, CFV is still a 
niche market, catering only to small segment of the vegetables market in Malaysia. Thus, 
government involvement is very important to increase its consumption among consumers. 

The third factor is health conscious with a total variance of 6.05 per cent and consists of five 
sub-variables, namely; better than conventional vegetables, safer to consume, ta<;tier, market 
potential, and having no poisonous side effect. The variable of better than conventional 
vegetables has the highest factor loading (0.684), followed by safer to consume (0.673), 
tastier (0.633), market potential (0.564) and finally, having no poisonous side effect (0.541 ). 
The above results show that consumers who know about the good attributes of CFV can 
differentiate between CFV and conventional vegetables. This type of consumers will ensure 
that there will always be a demand for CFV in the market place. 

The fourth factor is product availability with a total variance of 4.95 per cent, and consists 
of four variables; easy to get, well advertised, similar to conventional vegetable and suitable 
in supermarkets. The variable easy to get has the highest factor loading (0. 720); followed by 
well advertised (0.616), similar to conventional vegetables (0.547) and suitable in 
supermarkets (0.419). This means that if CFV is easy to get in the market place, there will 
always be a demand for it. However, currently the availability of CFV in the market is very 
limited. The availability of advertisements of CFV can help the consumers to determine the 
good attributes of CFV compared to conventional vegetables. 

The fifth factor is information awareness with a total variance of 4.64 per cent and consists 
of three sub-variables; unaware, lack of knowledge and price difference. The variable 
unaware has the highest factor loading (0.795), followed by lack of knowledge (0.775) and 
price difference (0.491 ). This shows that most of the consumers are still unaware about the 
existence of CFV in the market compared to those with lack of knowledge or information 



344 Mod Nasir Shomsudin, Nolilo Mohd. Now,, Zoinol Abidin Mohomed and Alias Radom 

Table 25.8: Parameter Estimates for Dichotomous Choice for CFV 

Variables Logit Model Probit Model 

Intercept 1.4080 0.87113 
(12.518)* (12.786)* 

Price -1.5273 -0.93708 
(-17.692)* (-18.431)* 

Income Level 9.9536 X lQ·5 5.5361 xi o-s 
(3.7576)* (3.7033)* 

Log-likelihood ratio -1377.0 -1376.9 
McFadden-R2 0.12017 0.12025 
% of right prediction 66.48 66.21 

* Significant at I% level 

about CFV products. It means that a lot of effort must be given in promoting CFV through 
campaigns or advertisements to attract consumers. Information about the existence of price 
differences between the CFV and conventionally grown vegetables because of the high cost 
in CFV production must be told to the consumers. 

The sixth factor is the product appearance with a total variance of 4.32 per cent. This factor 
consists of four sub-variables, namely; having no choice, appearance, no advertisement, 
and suitability in supermarkets. The variable of having no choice has the highest factor 
loading (0.653), followed by appearance (0.642), no advertisement (0.473), and finally 
suitability) in supermarkets (0.446). The results suggest that consumers who are conscious 
about the product will be familiar with CFV from the appearance and display of the product 
in the supermarket and that is why no advertisement is needed here. Normally, a product 
that has a good appearance is suitable to be sold in the supermarket. However, consumers 
who are unconscious of the good appearance will only purchase CFV if there is no choice 
unless they really do not consume it. 

Willingness-to-Pay (WTP) for Chemical Free Vegetables {CFV) 
Previous studies have identified a variety of demographic characteristics that may affect 
consumers' willingness-to-pay (WTP) for food safety. The initial estimation of the model 
involves all the socio-economics characteristics like residential area, gender, race, age, marital 
status, household size, education level, and occupation as independent variables. However, 
all other variables are insignificant except for price and income variables. The finding is 
similar to Alias's and Ruhana's (2000). The maximum likelihood (ML) estimation of the 
specification for logit and probit models is estimated using LIMDEP, version 7.0 (Green, 
1995). The mean ofWTP are calculated using MATEMATICA, version 2.2 (Sherlock, 1993). 
The results of the estimated models using logit and probit models for CFV are shown in 
Table 25.8. 
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Table 25.9: WTP for CFV Based on Socio-economics Factors 

Socio-economics factors Logit Model Probit Model 

Residential Area 
Rural 1.012 I.OIi 
Urban 1.049 1.035 

Gender 
Male 1.030 1.023 
Female 1.039 1.029 

Educational Level 
Primary 0.9940 1.000 
Secondary 1.0163 1.014 
University 1.0590 1.042 

Region 
South 1.038 1.028 
North 1.029 1.022 
Centre 1.079 1.055 
East 1.017 1.015 

Race 
Malay 1.027 1.021 
Chinese 1.066 1.046 
Indian 1.046 1.033 
Others 1.056 1.040 

Total 1.035 1.026 

Both the logit and probit models that performed reasonably well with all of the estimated 
variables have significance at the one per cent level. The price and income in both models 
have expected signs. The values of adjusted McFadden's pseudo R2 are 0.1202 and 0.1203 
for logit and probit models respectively. The percentage of right prediction is 66.48 and 
66.21 per cent for logit and probit models respectively. 

The results of logit and probit models differ a little in terms of summary statistics, but the 
logit model performed slightly better than the probit model in terms of percentage of correct 
predictions. Thus, the mean WTP obtained from the logit model would be a more reiiable 
measure for this study. 

WTP of CFV Based on Socio-economics Factor 
Based on the estimation results, the socio-economics factors that include residential area, 
gender, education level, region and race were calculated using logit and probit models (Table 
25.9). This estimation was done to see whether there is a difference with the WTP, an extra 
premium for CFV according to different factors. 

According to residential area, the respondents who stay in the urban area are willing to pay 
a higher premium for CFV compared to those in the rural area with RM 1.05/kg and RM 
1.01/kg for the model respectively. This situation exists due to the difference in income 
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Table 25.10: Estimation ofWTP for CFV Using Income Level 

Logit Model Probit Model 

0.96969 0.98307 
0.99061 0.99693 
1.01158 1.01078 
1.03254 1.02463 
1.05344 1.03842 
1.07434 1.05224 
1.09578 1.06605 
1.11596 1.07983 
1.13661 1.09359 
1.15721 1.10726 

level and occupation. In terms of gender, female respondents are willing to pay more for 
CFV with RM 1.04/kg compared to male with RM 1.031kg. According to Dunlap and Beus 
( 1992), females have been found to be more risk averse to pesticide residues. 

The results also show that respondents who have a higher education level are willing to pay 
a higher premium with RMI.06/kg compared to respondents that have primary education 
level who are only willing to pay RMO.99/kg. The difference of WTP may be due to the 
different types of occupation. A higher education level would mean a better job position and 
salary. 

For the regional factor, the respondents at the central region recorded the highest WTP for 
CFV with RMI.08/kg, followed by the respondents of the southern region (RMI.04Jkg), 
northern region (RMI.03/kg) and the eastern region (RMl,02/kg). This result is in contrast 
to the study by Tengku Ariff et al., (1999) who found the eastern region with the lowest per 
capita income recording the highest percentage (99.5%) ofrespondents who are willing to 
pay higher prices for CFV. 

For the racial factor, the results show that the Chinese are willing to pay a higher premium 
for CFV with RM 1.07 /kg, followed by other races like Siamese and Sikh with RM 1.061kg. 
For the Indians, they are willing to pay.RM 1.051kg; The Malays are willing to pay only 
RMI.03/kg. The result shows that the Chinese are more concerned about the chemical use 
in vegetable products since they have higher WTP towards CFV. 

Mean of WTP for CFV Using Income 
The estimation of the mean of WTP for CFV based on the household income of respondents 
using the logit and probit models are presented in Table 25.10. As expected, consumers with 
higher income are willing to pay more for CFV compared with the lower income group. 
The findings are consistent with other studies (Davis et al., 1995; Henson, 1996; Tengku 
Ariff et al., 1999). 
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In the logit model, the WTP for CFV increases from RMO.97/kg up to RMI.16/kg as the 
income increases from RM500 to RM5000. The increment in the income and WTP may be 
influenced by the education level, where the respondents with higher education level 
(university) are willing to pay more. The above results show that the income level does 
influence the consumer in purchasing CFV. 

Conclusion 
In this study, 2258 respondents were interviewed to determine their perception, attitude and 
WTP towards CFV. Generally, the findings indicate that the majority of the consumers 
know and have heard of CFV, but only a small proportion of them have the right perception 
towards CFV. Hence, only a small portion of consumers consumes CFV. Nevertheless, the 
majority of them consumed CFV occasionally. The results also found that the most important 
reason for the consumers who do not consume CFV was they still lack knowledge about 
CFV in terms of its benefits and nutritional value. 

From the view of consumers perceptions, it can be concluded that consumers who have the 
right perception towards CFV would prefer CFV to conventionally grown vegetables. Most 
of the consumers perceive that CFV is safer to consume. The results also indicate the factors 
that influence consumers buying behaviour are not different between CFV and conventional 
vegetable. Health effect, freshness and label are found as the imp01tant factors that influence 
the consumers. 

Based on factor analysis, six factors were identified that can influence the marketing and 
consumption of CFV. They are: awareness of chemical use, government involvement, health 
conscious, product availability, information awareness and product appearance. 

In terms of consumers WTP, the logit model performs slightly well than the probit model. 
The model is estimated by including the socio-economics characteristics as independent 
variables, but only price and income variables are found to be statistically significant at one 
per cent level. 

The WTP is also estimated using socio-economics variables that include residential area, 
gender, education level, region, race and income. The WTP values for an extra premium on 
the CFV are found to be different for the different socio-economic variables. For example, 
urban area consumers are willing to pay a higher premium for CFV. The mean WTP for 
socio-economics characteristics are found at RMl.035 and RMl.026 for the logit and probit 
model respectively. 

The study used CVM to estimate consumers decision on whether or not to pay a premium 
and how much more to pay for CFV based on data collected from all major towns in 
Peninsular Malaysia. Generally, Malaysians are still very reluctant to purchase CFV products. 
The results of the study show that household income and price levels are the most important 
and significant factors that influence and determine the amount of premium that a consumer 
is willing to pay for CFV. The results should therefore be able to assist the CFV producers in 
taking into consideration the potential market for those kinds of vegetables. 
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The findings of this study should be helpful in assisting the producers of chemical-free 
products industry in assessing the market potential for chemical-free food products, such as 
hydroponics grown vegetables (HGV), in developing its marketing and pricing strategy. 

There are additional implications that may be drawn from this with respect to the food 
security issues among Asian countries as being reported by Fu et al. (2000) who suggested 
food safety as the quality dimension of the food security problems and it is expected that the 
provision and demand for safer food will become expected and important food policy issues 
in most Asian countries as they are experiencing rapid economic growth with steady increases 
in the standard of living. 

Finally, with increasing affluence and awareness of the effects of food on our well being, 
there is a growing demand for CFV. In Malaysia, since there are not many producers, the 
marketers should satisfy the consumers needs especially in the aspect of current price of 
chemical-free produce. In conclusion, improvements in chemical free products should be 
made to increase its consumption and meet identified market needs. 

Initiatives by the government through education and promotion might help the CFV industry 
in Malaysia. Farmers should be given enough knowledge on how to produce safer foods by 
following the rules and limits to ensure the safety of the products. Government institutes 
such as the Agricultural Department should do more research on CFV in order to increase 
its production to ensure its price is similar to that of conventionally grown vegetables. 
There is a need to intensify Research and Development (R & D) to generate cost effective 
production technologies for CFV to meet the demand. Consumers should also set rules to 
ensure that the farmers produce safer foods for their consumption. 
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