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Abstract: The market for hydroponic vegetables in Indonesia is 

in its initial stage, resulting in limited understanding of consumer 
behavior in this segment. This study aims to explore household 
consumer perceptions of hydroponic vegetables. Conducted in 
Kendari, Southeast Sulawesi, the study involved 92 respondents 
selected through accidental sampling from individuals purchasing 
vegetables at four small-scale hydroponic farms. Data analysis was 
performed using descriptive statistics. The results indicate that 
consumer perceptions of hydroponic vegetables are "high" or 
"favorable" concerning health and environmental benefits, while 
perceptions of product characteristics are "fair." Despite the 
generally positive perceptions, challenges remain regarding price, 
availability, and points of sale. Further research is required to 
determine whether the favorable perceptions of hydroponic 
vegetables are influenced by the Covid-19 pandemic, which has 
heightened consumer awareness of health and environmental 
issues. 
 

Keywords: consumer, household, hydroponics, perception, 
vegetables.  

1. Introduction 
Hydroponics is a method of growing plants without soil using 

mineral nutrient solutions in an aqueous solvent [1]. This 
innovative agricultural technique has garnered significant 
attention and is becoming an increasingly popular trend due to 
its efficiency and sustainability. Hydroponic systems can be 
classified into several types, including nutrient film technique 
(NFT), deep water culture (DWC), and aeroponics, each 
offering unique advantages in terms of water usage and growth 
rates [2]–[4]. The controlled environment in hydroponics 
allows for year-round production, which can lead to higher 
yields and consistent quality of produce. As urbanization 
accelerates and arable land becomes scarce, hydroponics 
presents a viable solution to meet the rising global demand for 
fresh vegetables, making it a crucial component of modern 
agricultural practices, especially in urban areas. 

Hydroponic vegetables offer numerous advantages over 
traditionally grown vegetables, which contribute to their 
growing popularity [5]–[7]. One of the primary benefits is the 
significant reduction in water usage, as hydroponic systems can 
use up to 90% less water compared to conventional soil-based  

 
agriculture. Additionally, hydroponic farming eliminates the 
need for soil, thereby reducing the risk of soil-borne diseases 
and pests, leading to healthier plants and lower reliance on 
pesticides. The controlled environment of hydroponic systems 
allows for precise management of nutrients, thus ensuring 
optimal plant growth and often resulting in faster growth cycles 
and higher yields. Moreover, hydroponic vegetables are 
typically grown in cleaner environments, which can lead to 
fresher and potentially more nutritious produce. These 
advantages collectively make hydroponic farming an attractive 
option for sustainable agricultural practices and food security. 

In Indonesia, the hydroponics industry is gradually gaining 
momentum as consumers and farmers alike recognize its 
potential [8]–[10]. The country's tropical climate, coupled with 
increasing urbanization, changing lifestyles, and growing 
health awareness, has led to a growing interest in alternative 
farming methods that can provide consistent and high-quality 
produce [8]. Hydroponics offers a solution that aligns with 
Indonesia's need for sustainable agricultural practices, 
particularly in the context of climate change [11], [12]. Urban 
areas, in particular, are witnessing a surge in small-scale 
hydroponic farms, often set up in residential neighborhoods, 
rooftops, and community gardens. These initiatives not only 
supply fresh vegetables to local markets but also engage the 
community in sustainable practices. As a kind of home 
gardening [13], [14], hydroponics provide additional income 
and promotes food security. Despite being in the early stages of 
development, the hydroponics sector in Indonesia shows 
promising potential for expansion and integration into the 
broader agricultural landscape. 

Vegetables play a crucial role in human health due to their 
rich content of vitamins, minerals, phytochemical compounds, 
and dietary fiber [15]. Various leafy vegetables, including 
spinach, kangkong, caisim, and lettuce, can be cultivated using 
hydroponic systems [16]. As awareness of the health benefits 
of green leafy vegetables increases, so does their consumption. 
In Indonesia, approximately 94.8% of the population consumes 
vegetables daily, with an average intake of 70.0 grams per 
person per day [16] with the average consumption of 70.0 
g/person/day. This vegetables consumption is considered 
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inadequate if compared with the recommended level based on 
the guidelines of balanced nutrition [17]. 

Consumer perception towards hydroponic vegetables is 
generally positive, driven by growing awareness of health and 
environmental benefits [16], [18]. Consumers appreciate the 
fact that hydroponic vegetables are often free from harmful 
pesticides and are grown in controlled environments, which can 
enhance food safety and nutritional quality. The appeal of 
hydroponics also extends to its environmental sustainability, as 
the method significantly reduces water usage and minimizes the 
need for arable land. Despite these positive perceptions, there 
are notable challenges that affect consumer acceptance. These 
include the higher price point of hydroponic vegetables 
compared to conventionally grown produce and their limited 
availability in some markets [19], [20]. Additionally, there is a 
lack of widespread knowledge about hydroponic farming 
practices and the benefits they offer [10], [19]. Consumers who 
are well-informed tend to show greater appreciation and 
willingness to pay a premium for hydroponic vegetables, 
highlighting the importance of education and marketing efforts 
in shaping consumer attitudes. 

Despite the promising potential and the general favorable 
perceptions of hydroponic vegetables, there remains a critical 
need to further investigate consumer attitudes and behaviors 
towards these products. Understanding consumer perception is 
essential for the successful market penetration and adoption of 
hydroponic vegetables. This study aims to address the existing 
knowledge gap by providing insights into household 
consumers' perception towards hydroponic vegetables. The 
findings can inform producers, retailers, and policymakers 
about the factors that influence consumer decisions, thereby 
enabling them to develop targeted strategies to enhance market 
acceptance.  

2. Materials and Methods  
This study was conducted in Kendari, the capital city of 

Southeast Sulawesi province, to examine consumer perceptions 
towards hydroponic vegetables. A survey methodology was 
employed, involving direct interviews with a sample of 92 
respondents. The respondents were selected using an accidental 
sampling method, targeting consumers who purchased 
hydroponic vegetables from four different small-scale 
hydroponic farms in the area. Researchers positioned 
themselves at the entrances of these farms to administer 
questionnaires to consumers as they entered. 

The questionnaire utilized in this study was designed to 
capture respondents' perceptions across three key aspects: 
health benefits, environmental impact, and their perception of 
the hydroponic vegetable products. Responses were recorded 
on a five-point Likert scale, ranging from "strongly disagree" to 
"strongly agree," allowing for nuanced insights into consumer 

perception [21], [22]. 
To analyze the data, descriptive statistics were employed, 

focusing on scoring to calculate the average responses for each 
of the three perception aspects. This approach provided a 
comprehensive overview of consumer attitudes towards 
hydroponic vegetables, highlighting areas of favorable 
perception as well as potential challenges.  

3. Results and Discussion 

A. Perception Towards Health 
The mean values shown in Table 1 for the dimensions of 

health consciousness show that respondents are health 
conscious and aware of good attributes of hydroponic 
vegetables. The mean values range from 4.05 to 4.18 or are in 
the high category. This result implies that respondents 
perceived hydroponic vegetables as being “high” or good in 
terms of some proposed health indicators. Respondents 
considered hydroponic vegetables (i) contain nutrients that are 
good for health, (2) are fresher because they are directly and 
freshly harvested, (3) safer to eat because they contain less 
chemicals, and (4) more natural, which is good for the body. 
This result agrees to findings in numerous studies that perceived 
food healthfulness is an important factor that determines overall 
dietary choices, although it may be less important than other 
attributes such as taste, price, and packaging in influencing 
purchasing decisions [18], [23], [24]. 

The perception that hydroponic vegetables contain nutrients 
that are beneficial for health received a mean value of 4.05, 
which falls into the high category. This suggests that consumers 
recognize the nutritional advantages of hydroponic produce. 
They seem to appreciate that these vegetables can be grown 
with precise nutrient management, resulting in better nutritional 
profiles compared to conventionally grown vegetables. 

The aspect of freshness, with a mean value of 4.13, also ranks 
high among respondents. Consumers perceive hydroponic 
vegetables as fresher, primarily because these vegetables are 
often harvested directly from controlled environments and sold 
promptly. This immediate farm-to-table approach minimizes 
the time between harvest and consumption and preserves the 
vegetables' freshness and nutritional content. 

Safety, a crucial factor in consumer food choices, is another 
area where hydroponic vegetables are highly regarded. The 
mean value for the perception that hydroponic vegetables are 
safer due to lower chemical use is 4.18, the highest among the 
health-related aspects surveyed. This indicates a strong 
consumer awareness and appreciation of the reduced pesticide 
and herbicide usage in hydroponic farming, which directly 
translates into a perception of safer, healthier food options. 

The belief that hydroponic vegetables are more natural and 
thus healthier for the body also obtained a high mean value of 
4.10. This perception is likely influenced by the controlled and 

Table 1 
Mean values of consumer perception towards health consciousness aspects of hydroponic vegetables 

No. Health Consciousness Mean Value Category 
1 Hydroponic vegetables contain nutrients that are good for health. 4.05 High 
2 Hydroponic vegetables are fresher because they are directly or freshly harvested. 4.13 High 
3 Hydroponic vegetables are safer to eat because they contain less chemicals  4.18 High 
4 Hydroponic vegetables are more natural, making them healthier for the body. 4.10 High 
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often organic-like conditions under which hydroponic 
vegetables are grown, free from many of the pollutants and 
contaminants associated with soil-based agriculture. 

Overall, the results indicate a robust consumer belief in the 
health benefits of hydroponic vegetables. This favorable 
perception is a significant driver for the potential market growth 
of hydroponic produce, suggesting that consumers are not only 
aware of but also value the health advantages offered by 
hydroponic products. These insights underline the importance 
for producers and marketers to highlight health benefits in their 
promotional strategies to further enhance consumer acceptance 
and demand for hydroponic vegetables. 

Favorable perception of health aspect of hydroponic 
vegetables is related to the characteristics of hydroponic 
farming. Hydroponic farm, plants are cultivated in largely 
controlled environment in which all their nourishments are 
distributed through nutrient-enriched water which does not 
depend on soil or precipitation. Unlike vegetables grown 
conventionally in rural areas, harvested previous days, and 
transported to urban market through intermediaries, hydroponic 
vegetables can be consumed immediately after being harvested, 
making them fresher when consumed. Furthermore, 
respondents tend to believe that hydroponic vegetables are safer 
because they use less pesticides and chemicals which could 
have adverse effect on human body. In spite of the absence of, 
or less usage of pesticides and chemicals, hydroponic crops 
does not have much pest and disease attack, leading to clean 
and fresh produce. Indeed, controlled environment enables 
hydroponics farming to reduce and even avoid issues related to 
weather, pest and disease, soil fertility, flood, and water, which 
are common in soil-based agriculture [25]–[27]. 

The findings of this study align with the results of numerous 
previous studies. For instance, Salleh et al. [28] demonstrated 
that health consciousness significantly influences customer 
purchase intentions regarding organic food products. Similarly, 
research conducted by Wier and Calverley [29] indicated that 
health benefits are frequently cited as the primary motivation 
for purchasing organic food products. These studies corroborate 
our findings that health-related factors play a crucial role in 
shaping consumer perceptions and purchasing behaviors 
towards hydroponic vegetables. This consistency across studies 
underscores the importance of health consciousness in the 
broader context of consumer behavior towards alternative and 
sustainable food sources. 

B. Perception Towards Environmental Concern 
The analysis of consumer perception towards the 

environmental benefits of hydroponic vegetables also 
demonstrates a positive outlook, with high mean values across 
various environmental concern aspects (Table 2). 

Firstly, the statement "I care about environmental 
conservation" received a mean value of 4.03, indicating a high 

level of environmental awareness among respondents. This 
suggests that consumers in Kendari are generally conscientious 
about environmental issues and likely consider these factors 
when making purchasing decisions. Such a predisposition 
aligns well with the sustainable attributes of hydroponic 
farming. 

Secondly, the importance of environmental care and 
preservation in determining food purchases received a mean 
value of 3.80, which is also categorized as high. This finding 
underscores that environmental considerations are a significant 
factor for consumers when selecting food products. It highlights 
that the environmental friendliness of hydroponic vegetables 
can be a compelling selling point, as consumers who prioritize 
sustainability are more likely to choose products that align with 
their values. 

Lastly, the perception that the production process of 
hydroponic vegetables is more environmentally friendly, with a 
mean value of 3.97, further emphasizes consumer recognition 
of the sustainability benefits associated with hydroponics. 
Respondents acknowledge that hydroponic farming methods, 
which typically involve reduced water usage and minimal 
impact on soil and air quality, are advantageous over traditional 
farming practices. This perception is crucial, as it validates the 
potential of hydroponic vegetables to appeal to environmentally 
conscious consumers. 

In summary, the high mean values in environmental concern 
aspects indicate that consumers not only care about the 
environment but also perceive hydroponic vegetables as a more 
sustainable option. This favorable perception can be used by 
producers and marketers to position hydroponic vegetables as 
an eco-friendly choice, thus attracting a segment of the market 
that is increasingly motivated by sustainability considerations. 
The positive environmental perception augments the overall 
appeal of hydroponic vegetables and supports their potential for 
broader market acceptance. 

Vegetables grown hydroponically are considered more 
environmentally friendly because the nutrient-enriched water is 
reused, thus there are no surface run-offs. Hydroponic system 
uses less water, space, and land so that it reduces the pressure 
to the environment. It does not emit toxins to the nearby 
environment. It also eliminates the need for transporting farm 
products thousands of miles, which puts a tremendous load on 
the environment. In addition, many farmers are also not using 
packaging, further making hydroponic farming 
environmentally friendly. 

The study conducted by Davies, Titterington, and Cochrane 
[30] indicates that health and environmental concerns are the 
primary motivations for purchasing organic produce. Globally, 
consumers are showing a growing interest in environmentally 
friendly fresh vegetables, driven by the well-documented 
inverse relationship between vegetable consumption and the 
risk of various chronic and degenerative diseases [31], [32]. 

Table 2 
Mean values of consumer perception towards environmental aspects of hydroponic vegetables 

No. Environmental Concern Mean Value Category 
1 I care about environmental conservation. 4.03 High 
2 Aspects of care and environmental preservation are very important in determining the food I will buy. 3.80 High 
3 The production process of hydroponic vegetables is more environmentally friendly than ordinary vegetables. 3.97 High 
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C. Perception Towards Product 
The perception of hydroponic vegetables as products exhibits 

a mix of high and fair ratings (Table 3), reflecting varied 
consumer attitudes towards different product attributes. 

The statement that hydroponic vegetables are better than 
conventionally produced ones in terms of taste, safety, and 
freshness obtained a mean value of 3.68, indicating a high level 
of consumer satisfaction in these areas. This suggests that 
consumers perceive hydroponic vegetables as superior to their 
conventionally grown counterparts, particularly valuing their 
taste, the safety derived from reduced chemical use, and the 
freshness associated with direct-from-farm purchases. 

Conversely, the availability of hydroponic vegetables 
throughout the year received a mean value of 3.58, which falls 
into the fair category. While consumers acknowledge the 
potential for year-round availability inherent in controlled 
environment agriculture, there appears to be room for 
improvement in ensuring consistent supply to meet consumer 
demand at all times. 

Affordability, with a mean value of 3.30, is another area 
where perceptions are only fair. This indicates that while some 
consumers may find the price of hydroponic vegetables 
acceptable, a significant portion perceives them as relatively 
expensive. Price sensitivity could be a barrier to broader 
adoption, necessitating efforts to either reduce costs or better 
communicate the value proposition of hydroponic vegetables to 
justify their price. 

Accessibility to farms or selling outlets also received a fair 
rating, with a mean value of 3.42. This suggests that while 
hydroponic vegetables are somewhat accessible, there are 
challenges in terms of distribution and convenience for 
consumers. Enhancing the retail network and ensuring easier 
access to selling points could improve consumer perceptions in 
this area. 

Home delivery services were rated with a mean value of 3.32, 
indicating a fair perception. All hydroponics farms have used 
digital marketing to market their produce [8], and established 
partnerships with mobile technology companies such as Grab 
and Gojek to provide home-delivery services to consumers. The 
availability of home delivery is an important convenience 
factor, and improving these services could enhance overall 
consumer satisfaction and broaden the market reach of 
hydroponic vegetables. 

Interactions with farm operators or owners received a mean 
value of 3.27, the lowest among the product-related aspects, 
reflecting a fair perception. While consumers find farm 
operators to be somewhat friendly and responsive, enhancing 
customer service and building stronger relationships could 

positively impact consumer experiences and perceptions. 
Lastly, the sufficiency of information about hydroponic 

vegetables from various sources was rated with a mean value of 
3.55, indicating a fair perception. This suggests that consumers 
feel moderately informed but may benefit from more 
comprehensive and accessible information about hydroponic 
farming practices and the benefits of hydroponic vegetables. 

In summary, while the perception of hydroponic vegetables 
in terms of taste, safety, and freshness is high, other product-
related aspects such as price, accessibility, home delivery, 
customer service, and information availability are perceived as 
fair. Addressing these areas could enhance overall consumer 
satisfaction and support the growth of the hydroponic vegetable 
market. 

4. Conclusion  
This study provides valuable insights into consumer 

perceptions of hydroponic vegetables in Kendari, Southeast 
Sulawesi, focusing on three key aspects: health, environmental 
concern, and product attributes. The findings indicate a 
generally positive consumer outlook, with significant 
implications for the market potential and strategic promotion of 
hydroponic produce. 

Consumers in Kendari exhibit a strong perception of the 
health benefits of hydroponic vegetables. High mean values 
across various health-related aspects suggest that consumers 
recognize the nutritional advantages, freshness, and safety of 
hydroponically grown produce. This favorable perception 
underscores the importance of emphasizing health benefits in 
marketing strategies to enhance consumer acceptance and 
demand. 

Environmental concern is another critical factor driving 
consumer perception. The high mean values indicate that 
consumers are aware of and value the environmental 
sustainability of hydroponic farming. They appreciate the 
reduced water usage, minimal chemical inputs, and overall 
lower environmental footprint compared to conventional 
agriculture. Promoting the eco-friendly nature of hydroponic 
vegetables can attract environmentally conscious consumers 
and support sustainable agricultural practices. 

However, the perception of hydroponic vegetables as 
products presents a mixed picture. While consumers view the 
taste, safety, and freshness of hydroponic vegetables positively, 
other attributes such as price, availability, accessibility, home 
delivery services, customer service, and information 
sufficiency receive only fair ratings. These findings highlight 
the need for improvements in distribution networks, 
affordability, customer relations, and consumer education to 
enhance overall satisfaction and market growth. 

Table 3 
Mean values of consumer perception towards product attributes of hydroponic vegetables 

No. Perception of products Mean Value Category 
1 Hydroponic vegetables are better than conventionally produced ones in taste, safety, and freshness 3.68 High 
2 Hydroponic vegetables are always available throughout the year 3.58 Fair 
3 Price is affordable 3.30 Fair 
4 Farm or selling outlet is easily accessible 3.42 Fair 
5 Home delivery is available 3.32 Fair 
6 Farm operator or owner are friendly and responsive to customers 3.27 Fair 
7 Information about hydroponic vegetables from various sources is sufficient  3.55 Fair 
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While the health and environmental benefits of hydroponic 
vegetables are well-recognized by consumers, addressing the 
fair perceptions related to product attributes is essential for 
broader market acceptance. Efforts to improve affordability, 
accessibility, customer service, and information dissemination 
will be crucial in leveraging the positive health and 
environmental perceptions to drive the expansion of the 
hydroponic vegetable market. Future research should continue 
to explore these dimensions, particularly in different regions 
and demographic segments, to provide a more comprehensive 
understanding of consumer behavior and preferences towards 
hydroponic vegetables. 
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