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Abstract
Tomato cultivation industry has been increasingly developed throughout the 
years. Tripled in exports value from early millennial to approximately USD35 
million in 2014 suggested an incredible and outstanding performance of the crop. 
Enhanced technological adoption has been assumed to be the critical dimension 
in establishing the tomato cultivation up to this level but very few information 
are available on how much the technologies in tomato cultivation have improved. 
Therefore, the study aims to evaluate the technological adoption of tomato 
cultivation among Malaysian farmers. The study found that few aspects of 
technologies in cultivation have improved tremendously while few others are still 
lacking. In addition, different levels of technological adoption among farmers can 
be found in whichf still require improvements and the right policy or strategies 
will be very helpful in developing the industry and make it more sustainable.
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Introduction
Solanum lycopersicum or commonly known 
as tomato, is a popular plant and in high 
demand from local and foreign markets. 
Tomato is a plant-vegetable fruit under the 
category of family Solanaceae. Tomato 
is a native of South America and began 
to spread throughout the world by the 
Spaniards. There are about 7,000 species 
of tomato cultivars worldwide. Although 
tomato breeding is a long process, thousand 
of cultivars have been available produced 
by botanists. Most of the tomatoes are red 
in colour. However it can also be found in 
black, purple, yellow and orange colour.
 The popular cultivar of varieties in 
Malaysia are round, oblong and angular 
varieties. The local type round tomato L24 
commonly planted in Cameron Highlands 
aparts few other varieties. For low soil 
tomato, the varieties are MT1, T11, Serdang 

2 and King Kong (F1). New varieties of 
tomato MT1 was produced by MARDI 
while the other types of hybrid like pink 
26, Local White, Ehsan 1, Ehsan 2 and 
many types of cherry tomatoes were grown. 
Table 1 shows few varieties that have been 
determined by Department of Agriculture 
and commonly planted in Malaysia.
 The ‘westernisation’ phase of 
Malaysian food consumption basically is 
influenced by the food-lifestyle changes 
among the people who are currently more 
to western cuisine such as salad dressing 
and other western style dishes (Rahim et al. 
2011). These changes require tomatoes as 
the main ingredient in most of the dishes 
preparation. In addition, few local dishes 
nowadays also utilise tomato as part of their 
ingredient which in turn creates demand for 
this commodity. The demand for exports has 
also increased and keep on rising in value 
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every year which constructs more promising 
market potential (Figure 1).
 There are few minor fluctuation 
condition of planted and yield acreage from 
2001 – 2013 and experienced substantial 
increased in 2007 (Figure 2). The value 
dropped in 2008 but steadily increased 
after that. However, starting from 2010, the 
planted acreage was not parallel with yield 
acreage. This may be due to the declining 
price of the commodity as the production 
increased which compelled few cultivators 
to exit the industry. 
 Tomato production scenario indicates 
a drastic increase, especially around 2011, 
and subsequently grew constantly in the 
following years. Figure 3 portrays the 
average yield of tomato production trend 
as spotty between 2001 and 2010 but 
experienced sudden increase in the year 
after. This trend maybe due to the increased 
of planted area in 2008 which had an impact 
on the increased of production in subsequent 
years. However, the increase in cultivation 
technology is also expected as an important 
factor in contributing to this improvement.
 The combination of planted acreage 
accretion with average yield of metric tonne 
per hectare (probably from technological 
enhancement) contributed to the rising in 
Malaysia’s production value from RM48 
million in 2001 up to RM384 million worth. 
2011 witnessed an abrupt rise in production 
value of tomato, RM347 million as shown in 
Figure 4.

Background study
Tomato production in Malaysia is largely 
concentrated in the highlands such as in 
Cameron Highlands and Kundasang. The 
main areas of production of tomatoes are 
in Kelantan Lodging (368 ha), Cameron 

Highlands, Pahang (627 ha) and Sabah 
(85 ha). Other tomato planting areas are 
in Sarawak, Selangor, Johor and Melaka. 
These locations provide the environment 
and temperature of the highlands that 
are conducive for cultivating tomatoes. 
Furthermore, the suitable temperature put 
some loose in costing aspect that should 
be invested to venture in this business. 
Hence, most of the producers in Malaysia 
concentrated in cultivating their tomatoes in 
highlands area.
 There are several ways in planting 
tomatoes namely conventional (open 
system), hydroponics (closed system) 
and fertigation (drip system uses a closed 
stream aggregate).Tomatoes can be grown 
and fertigated in open fields and protected 
cultures. Planting tomatoes using the 
conventional method requires a crop that 
can be grown openly in the high or low 
ground. However, the temperature must be 
appropriate for the tomato plant which is 
around 18 – 32 °C. Tomato growth stage 
is short and can be harvested in about 
60 – 70 days after planting.
 Organise-fertigated tomatoes that 
contained higher dry matter and improved 
quality parameters (size, firmness and 
soluble sugars) yielded more compared 
to conventionally irrigated and fertilised 
crops. Modern fertigation system can 
approximately doubled the number of fruits 
produced. Improved nutrient availability 
provided by this type of fertigation was 
considered to be one of the important 
factors causing the increase in yield. New 
technological adoption may contribute 
indirectly to environmental conservation. 
Hence, such appropriate development of this 
commodity is vital.

Table 1. Common types of tomato in Malaysia

Type Highlands Lowlands
Tomato Red Head, SG1039, L24 Red Crown, King Kong 2, Epoh
Cherry tomato Sweet Million, Yellow Sweet Tropical Ruby, Red Honey

Source: DOA (2015)
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Figure 1. Import and export values (2001 – 2014) of tomato in Malaysia
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Figure 2. Planted and yield acreage for tomato production in Malaysia
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Figure 3. Average yield of tomato production in Malaysia
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 This study focuses on evaluating 
the level of technological adoption of 
tomato and emphasizes on few aspects 
of production phases namely Water 
Management, Seed Preparation, Farm 
Preparation, Fertilizing, Farm Management 
and Pest & Disease. The evaluation derives 
from few specific objectives:
1. To evaluate the technology adoption 

among the farmers and entrepreneurs 
throughout the value chain

2. To identify the relationships between 
socioeconomic factors with the adoption 
level of the technologies

3. To recommend appropriate development 
planning of new technologies and the 
cost-efficient

Methodology
In order to achieve the objectives of the 
study, empirical study have been conducted. 
Primary data was collected and thorough 
analyses were carried out using qualitative 
and quantitative approaches.

Data collection
The data were collected using a structured 
questionnaire answered by the agropreneurs 
farmers using the stratified convenience 
sampling method. The lists of the farmers 
were obtained from the relevant agencies 
such as Department of Agriculture (DOA) 
and MARDI. DOA Sabah helped in the 
data collection by allowing few of their 
officers to be involved in the process. In 
Cameron Highlands, the research team have 
collected the data and was assisted by two 
enumerators. Snowball sampling method 
was used too since the lists of farmers were 
incomplete and they were interviewed to 
provide the information of the other farmers 
details. 
 Despite of all constraints, the 
information from 90 respondents (tomato 
farmers/agropreneurs) has been successfully 
collected specifically from two main 
targeted area of tomato cultivation; Cameron 
Highlands and Kundasang. The sample 
size was chosen based on the size of the 
reference sampling by Sudman et al. (1988) 
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Figure 4. Malaysia production value of tomato between 2001 and 2013
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and factor analysis techniques to be used 
(Hair et al. 2006). Initially, the targeted 
sample size was 120 respondents consist of 
50 representatives from Cameron Highlands, 
50 representatives from Kundasang 
while another 20 respondents from other 
places in Selangor and Johor. However, 
few constraints emerged and the targeted 
sample size cannot be achieved. A total of 
95 questionnaires were distributed. Only 
95% of the responses can be used after data 
cleaning procedures were done. 

Data analysis
Few analyses approaches have been used to 
fulfil the objectives and descriptive statistics 
were also used to explain the findings and 
other related results:

1. Fuzzy Logic
 Fuzzy Logic approach has been selected 

to benchmark the technology used by 
the tuber farmers. Three main steps in 
the decision making for this approach 
are the input (membership function), 
de’fuzzi’fication (rules setup for 
parameters) and output. The assumption 
of the level for each sub-parameter 
for every parameters measured in the 
cultivation processes. The index values 
less than 0.29 is considered as the poor 
level of technological implementation 
while value range between 0.30 – 0.59 
is considered as moderate level. The 
good level then would be over than 0.60 
as it portrays the whole application of 
technologies for each parameter are up 
to date and recent. The values of the 
cindexes were referred to the cultivation 
guidelines prepared by MARDI and also 
other recent technologies cited from 
other sources such as Internet-based 
information and relevant websites.

2. This analysis (EFA) have been used 
in fulfilling the second objective 
along with few correlation tests of 
the socioeconomic backgrounds. 
Components emerged from the EFA 

hypothetically related to the net profit 
margin gained by the farmers. At the 
same time, this study is also intended to 
test the correlation of the socioeconomic 
backgrounds of the farmers such as age, 
education level and main occupation 
with the net profit margin gained.

3. Financial evaluation
 A simple calculation of average cash 

flow and break-even analysis has been 
conducted to measure the feasibility and 
the profit margin gained by the farmers 
in their cultivation activity.

Results and discussion
Findings of the study were segregated into 
three main parts. The Fuzzy Logic analysis 
evaluates the technology adoption among 
the farmers, while combination results 
from factor analysis and correlation test 
identify the relationships between socio-
economic factors with the adoption level 
of the technologies. Finally, the appropriate 
development planning of new technologies 
and the cost-efficient practices were 
evaluated and presented in the last part of 
findings.

The agricultural practices of 
tomato farmers
The vision in identifying the agricultural 
practices for tomato farmers can be achieved 
using the Fuzzy Logic analysis. There 
are six parameters of tomato cultivation 
that have been structured namely water 
management, seed preparation, farm 
preparation, fertilising, farm management, 
and pest and disease as shown in Table 2.

Level of technological adoption in Malaysia
The results obtained from the analyses 
showed that farm preparation among the 
farmers was the least adopted technology 
compared to other technologies. Meanwhile 
the farm management aspect was the 
highest, followed by fertilising and seed 
preparation. This showed that the farmers 
werevery knowledgeable and up to date with 
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farm management procedures compared to 
other technological aspect. This may be due 
to the established practices practiced by the 
farmers and the knowledge transfer either 
from related government agencies or private 
parties.
 Meanwhile, the farm preparation 
and pest and disease management among 
tomato farmers were the last among the list. 
However, these two aspects or parameters in 
cultivation technology were still considered 
as moderate among the farmers. Water 
management and farm management were 
in moderate level, indicating these two 
parameters were quite sufficient but a lot can 
be improved (Figure 5). 
 As shown in Figure 6, the scattered 
plot demonstrated the index distribution of 
tomato’s benchmark production technology 
in general. The index includes all seven 
parameters measured by each of the farm 
involved. Overall, majority of the farmers 
were placed above the satisfied level (0.333) 
which equally to moderate. None of the 
respondents placed at the good level at the 
minimum value of 0.60 as the best index 
value among the farmers is 0.408. The gap 
between the best individual tuber farmer and 
the lowest is 0.162 based on total average 
Fuzzy Logic Index. However, only 20% of 
the farmers placed under the worst level 
while 80% of them in moderate range. It 
means that most of the farmers generally 
are updated with the development of the 
cultivation technology in tomato, at least in 
selected aspects.
 In addition, if the analysis narrowed 
down to every parameter measured, the 
gaps for the farm management (0.91) 

Table 2. Benchmark parameter of technology for tomato cultivation

Parameter Subparameter
Water management Water resources, sprinklers, manual, automatic dripper, drainage
Seed preparation L24, MTI, MTII, Serdang 2, King Kong (FI), Local White, Ehsan I, Ehsan II
Farm preparation Trellis, high trellis support, plant distance, planting medium
Fertilising Manual fertilisation, stock solution (A & B)
Farm management Trimming, winding tree, pollination, plant rinsing medium
Pest and disease Pesticide, intercropping, mulching

and fertilising (0.80) were big. The big 
gaps proposed that there was a group of 
farmers that worst in both aspects while 
other group was literally very worst or 
poor. On the other hand, three parameters; 
water management (0.44), pest and disease 
(0.43) and seed preparation (0.40) showed 
moderate gaps between the highest and 
lowest index value. The practices and 
technologies used were in different levels 
between the farmers. Some of them were 
moderately advance compared to the others. 
Meanwhile, farm preparation (0.28) was 
common and averagely same between 
farmers (Figure 7).

Level of technological adoption of 
Peninsular Malaysia and Sabah
Peninsular Malaysia
Based on Figure 8, farm preparation among 
the farmers was the least level of technology 
used by farmers. Farm management aspect 
of technology was the highest, followed by 
seed preparation. Modern technological use 
of farm preparation and fertilisation among 
tomato farmers were placed down to the 
bottom compared to other aspects. Pest and 
disease, water and farm management were 
moderate, indicated that those parameters 
of technology are quite sufficed but still 
can be improved. In Figure 9, the scatter 
plot demonstrated the index distribution of 
tomato’s benchmark production technology 
in general. The index includes all seven 
parameters measured by each of the farm 
involved. Overall, majority of the farmers 
were placed above the satisfactory level 
which equals to moderate.
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Figure 6. Technological level using Fuzzy Logic Index 

Figure 5. Fuzzy Logic Index for each parameters of technology 

Sabah
Figure 8 shows fertilising and pest and 
disease management among the farmers 
were the least level of technology among 
others. Farm management aspect of 
technology was the highest, followed by 
farm preparation, management and seed 
preparation. In Figure 9, the scatter plot 
demonstrated the index distribution of 

tomato’s benchmark production technology 
in general. The index includes all seven 
parameters measured by the farms involved. 
Though majority of the farmers were placed 
above the satisfactory level, specific analysis 
for each aspect technology done before 
showed that they are still left behind in 
many aspects of technological adoption.
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Figure 7. Gap between the lowest and highest index score by parameters

Figure 8. Fuzzy Logic Index for each parameters of technology of Peninsular Malaysia
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Identification of relationships between 
socioeconomic factors with the adoption 
level of technologies
This part explained the dimensions that 
affect the technological usage among 
farmers. This section covers respondents’ 
factors that affecting the decision in using 
the technology in the tomato production. 
There are 27 items of possible statements 
which reflecting the constraints of farmers 
towards their technological usage. Further 
analyses were carried out after the normality 
and multicollinearity tests for the sample 
were conducted. 

Normality test and multicollinearity test
Normality assessment is required for factor 
analysis to check the variables distribution. 
Methods used in this study basically to 
check any actual deviation from normal 
which includes of normality plot, skewness 
and kurtosis. A data set can be concluded 
as normally distributed when the skewness 
and kurtosis values are/or close to 0. 
Table 3 illustrates the normality condition 
of the data set including the skewness and 
kurtosis values for each item. Skewness 
and kurtosis tests for the data were found 
to be approximately normal distributed as 
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Figure 9. Technological level Using Fuzzy Logic Index of Peninsular Malaysia
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all values were within acceptable ranges for 
normalityas recommended by Kline (2005) 
for the absolute range of skewness is ±3 and 
kurtosis is ±10. However, one item (15) was 
excluded from further analysis or considered 
as an outlier in this data set as it appeared in 
a component by itself. 
 This study then conducted the 
examination of correlation matrix and found 
no multicollinearity condition. The limit 
have been set up as suggested by Hair et 

al. (2006) and Tabachnick et al. (2001) 
which 0.85 is the extreme border and any 
values more than that or performed the 
perfect correlation (>0.90) should be cut-
off. All of 21 items of factors correlated 
fairly, no extreme values and no coefficient 
correlations showing any values that 
surpassed the limitations. Up to this stage, 
none of the items will be discarded as all 
requirements and tests have been conducted.

Figure 10. Fuzzy Logic Index for each parameters of technology of Sabah
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Factors affecting the use of technology
Seven factors have been emerged from the 
extraction of exploratory factor analysis 
with eigenvalues above 1.0 and the total 
variance explained of 65.88%. Eigenvalue 
is the column sum of squares for a factor; 
it also represents the mount of variance 
accounted for by a factor (Hair et al. 2006). 
The names for these factors were given 
based on their common themes identified 
across the statements in the questionnaire. 
The common themes were identified and 
grouped according to common issues raised, 
semantics, words and phrases from every 
items listed.
 All the items in these seven factors 
were found to have surpassed the factor 
loading of more than 0.60. The factor 
loading is ranging from 0.623 to 0.865. The 
coefficient of more than 0.60 for the factor 
loading is used as a benchmark to indicate a 
realistic loading for each item and for further 
analysis in confirmatory factor analysis. 
Furthermore, it reflects the appropriateness 
of the sample size as suggested by Hair 
et al. (2006). The communalities can be 
interpreted as the proportion of variation in 
the variable explained by the factors. In this 
study, the communalities were ranging from 
0.627 – 0.897.

Relationships of technological index with 
external variables
Respondent profiles such as household 
size (HHS), education level (EDU), age 
(AGE) and income from tomato production 
(INC) were selected to be tested with 
the technology index (Fuzzy Index) to 
investigate their relationships (Table 5). 
None of the socioeconomic profiles were 
significant with technological index. AGE, 
HHS, EDU and INC are not significantly 
related with Fuzzy Index.

Financial evaluation for tomato production
The tomato cultivation is viable at RM1.80 
of farm price per kilogram which assumed 
to generate 25,000 kilogram of production 
per season. Three years of breakeven period 
sound reasonable with benefit cost ratio 
up to RM1.30 and internal rate of return 
approximately up to 26%. The net present 
value at the early stage of cultivation almost 
reaches RM11,000 per season per acre. 
The projected income statement shows 
that farmers earn RM0.40 per kilogram of 
tomato produced when the production cost 
per kilogram reached RM1.40 per kilogram.
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Figure 11. Technological level using Fuzzy Logic Index of Sabah
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Table 3. Measures of the item constructs

Items Mean S.D Skewness Kurtosis
High capital constraints 3.13 0.402 1.064 2.048
The cost of technology is too high 3.11 0.409 0.825 2.35
Limited knowledge of new technology 3.06 0.505 0.107 1.011
Continuous training-skills for staffs 3.02 0.519 0.033 0.86
Limited time in new technological trainings 2.83 0.546 –0.094 0.099
Shortage in skilled-labours 2.89 0.57 –0.015 0.06
Long time spend on learning new technology 2.73 0.536 –0.135 –0.389
Inappropriate supporting infrastructures 3.17 0.546 0.094 0.099
Inadequate farm size to use new technology 2.97 0.893 –0.419 –0.697
Disproportionate market structure 2.91 0.63 0.068 –0.44
The complicated manual of technology 2.90 0.52 –0.137 0.646
Existing technology is not suitable to cover the 
shortage of labour

2.79 0.462 –0.714 0.215

Access to limited new technology information 3.03 0.441 0.174 2.348
The complicating procedure limits the use of new 
technologies

3.07 0.469 0.228 1.587

Do not dare to take risks when using new technologies 2.73 0.632 0.281 –0.628
Advice from Department/Agency is difficult to obtain 2.63 0.678 0.606 –0.686
No monitoring from the Department/Agency after 
operation

2.67 0.617 0.34 –0.629

Complacent with current technology 2.76 0.547 –0.082 –0.283
Unstable input price 3.64 0.605 –1.51 1.222
Too much competition 3.46 0.767 –1.301 1.032
Less special grants for small farmers 3.51 0.566 –0.615 –0.636
Difficult to compete with reputable/giant company 3.34 0.767 –1.294 2.683
Less NGO’s for producers’ welfare 3.31 0.664 –1.386 5.554
No continuous programs for new and available farmers 3.13 0.706 –1.76 7.232
Incomplete information 3.08 0.604 –0.032 –0.211
Fluctuating price for input and output 3.68 0.516 –1.268 0.606
Discouraging financial incentives 2.94 0.725 –0.097 –0.599

material, high trellis support, plant distance, 
planting medium and stock solution (A & 
B) formulation. Research focus should be 
aimed for strengthening these aspects and 
not to forget other aspects of technologies 
such as farm preparation, seed preparation 
and pest and disease management. Technical 
guide is one of the constraints face by 
tomato cultivators. Therefore, the role of 
relevant parties in this aspect should be 
enhanced to find solutions to the problem.
 In the meantime, factors affecting 
the technological usage among tomato 
farmers have been identified in this study. 

Recommendations
Few recommendations can be derived from 
the findings of this study. First of all, the 
technological adoption level in tomato 
production is still at the moderate level in 
Malaysia. Although experiencing an abrupt 
increased in yield and production value 
before, the level of technological adoption 
of tomato cultivation still can be improved 
and enhanced in many dimensions. Overall, 
the farm management and fertilizing 
technologies used by cultivators were 
quite advance. However, there are more 
that can be improved in terms of trellis 
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Table 4. Factors affecting the technological usage among farmers

Factor Statement Loading Communalities
Capital 
ability

High capital constraints .667 0.897
The cost of technology is too high .855 0.805
Limited knowledge of new technology .843 0.758
Continuous training-skills for staffs .750 0.714
Access to limited new technology information .688 0.778
The complicating procedure limits the use of new 

technologies
.643 0.790

Fluctuate
market

Disproportionate market structure .644 0.701
Existing technology is not suitable to cover the shortage of 

labor
.654 0.698

Unstable input price .725 0.768
Too much competition .846 0.845
Less special grants for smallfarmers .715 0.736
Difficult to compete with reputable/giant company .706 0.805

Technical
ability

Limited time in new technological trainings .623 0.740
Long time spend on learning new technology .865 0.834
Complacent with current technology .767 0.743

Agency Advice from Department/Agency is difficult to obtain .788 0.804
support No monitoring from the Department/Agency after operation .771 0.757
NGO
support

Less NGO’s for producers’ welfare .810 0.787
No continuous programs for new and available farmers .843 0.884

Infra Inappropriate supporting infrastructures .689 0.627
The complicated manual of technology .682 0.752

Incentive Fluctuating price for input and output .784 0.677
Discouraging financial incentives .669 0.678
Total variance explained = 72.003%

Notes: Factor loading >0.40, eigenvalue >1 and total variance explained >60%

Table 6. Financial evaluation for tomato 
production

Financial cash flow
(Price RM1.80)

Value

Production/acre/season (kg) 25000
NPV (RM with 10% discount) 10,902.54 
IRR (%) 26
BCR (RM with 10% discount) 1.30
Breakeven period (years) 3
Viability Viable
Projected income statement
Net profit (RM/kg) 0.40
Production cost (RM/kg) 1.40

Table 5. Pearson correlation test with selected 
socioeconomic profiles

Fuzzy Index AGE EDU HHS INC
Pearson 
correlation

.121 –.024 .082 .098

Sig. (2-tailed) .259 .832 .505 .417
N 89 80 69 70
Note: ***Correlation is significant at the 
0.01 level, **significant at the 0.05 level and 
*significant at the 0.10 level (2-tailed)
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Capital injection and appropriate incentives 
should be prepared by policy makers in 
further booming this commodity production 
and value in order to help new players 
to venture in. However, it is important to 
bear in mind that the incentives should 
be properly set up as this economic tool 
has external effects especially towards 
the environment. The cycle of production 
can be affected as massive production 
without any consideration on environmental 
quality may influence the production cycle. 
In turn, the appropriate temperature for 
tomato production may not last long and 
reversely give the negative impact to the 
production itself.

Conclusion
Three years of breakeven period with 
internal rate of return approximately up to 
26% portrayed a lucrative benefit that can 
be gained from the tomato production. This 
commodity can be considered as wealth 
creation commodity since the market has 

already segmented and has a potential. The 
loopholes of tomato production technologies 
still can be filled and probably increase 
the benefits and value of the commodity. 
Together with the impactful policies and 
help from relevant agencies and bodies, 
tomato production can achieve higher value 
and contribute to the nation’s income.
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Abstrak
Industri penanaman tomato semakin berkembang sepanjang tahun. Peningkatan 
tiga kali ganda nilai eksport dari awal milenium hingga 2014 dianggarkan 
bernilai USD35 juta dan ini menunjukkan pencapaian yang cemerlang serta 
prestasi yang luar biasa bagi tanaman ini. Walaupun penerapan teknologi yang 
dipertingkatkan ini telah dianggap sebagai dimensi kritikal dalam penubuhan 
penanaman tomato, hanya sedikit maklumat yang sedia ada mengenai jumlah 
teknologi penanaman tomato yang telah berkembang maju. Oleh itu, kajian ini 
bertujuan untuk menilai tahap penggunaan teknologi penanaman tomato dalam 
kalangan petani di Malaysia. Kajian mendapati bahawa beberapa aspek teknologi 
dalam penanaman telah banyak diperbaiki manakala beberapa aspek yang lain 
masih kurang. Di samping itu, tahap penerimaan teknologi yang berbeza dalam 
kalangan petani boleh diperoleh dengan terdapat banyak penambahbaikan perlu 
dilaksanakan, selain dasar atau strategi yang tepat dapat membantu dalam 
membangunkan industri yang lebih mapan.


