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Abstract 

The purpose of this study is to find out how effective Verti culture can be 

implemented in Indonesia. This study used qualitative method with literature 

review as data collection method. The result of this research shows that Verti 

culture is an alternative agricultural method which probably can help with global 

lack of food problem and global warming. It is supported by the facts that Verti 

culture is an efficient, high weather-resistant, and environment friendly agricultural 

method. The analysis result on this study can be used later as consideration to mass 

implement Verti culture in Indonesia.  
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1.  Introduction 

As the population of humanity keep growing, so is the food demand and agricultural 

sector in this case have gotten a very high demand. Vegetables are main commodity 

from agricultural sector which have important role in building and keeping a 

healthy body [1]. Although food needs do not only cover vegetables, but animal-

source or meat is not a good dietary choice. In some developed countries, the lack 

of fresh food and only relying on meat-based fast foods have caused a lot of health 

issues, such as diabetes, high blood pressure, and even heart disease. Meat 

production or livestock sector also gives negative impact on environment. Besides 

requiring high supply of water, meat production also responsible for 18% of 

greenhouse gas emission [2]. Those things stated above are the reason why a high 

rely on meat-based food is a bad decision in the long run. 

Although getting a high demand, agricultural sector’s productivity is instead 

declining. Some of the reasons are climate change, declining number of fishermen, 

soil depletion, soil degradation, and urbanization increase [3, 4]. Indonesia is one 

of many countries suffering from problems caused by climate change, for example 

not fixed rainfall distributions and patterns, drought, flood, and wildfire [5]. Those 

problems have a high impact on agricultural sector in Indonesia which still using 

conventional method. Conventional agricultural method that utilizes wild nature is 

very vulnerable to the change in climate, which is why even the smallest change 

can be very impactful to the agriculture’s continuity. Seeing those facts, it is not 

weird if the future of conventional agriculture can be predicted just by observing 

the growth of global climate change. 

High demand and declining productivity are the reason why agricultural sector 

must adapt. In a study conducted by Beacham et al, the concept of vertical farming 

or Verti culture was proposed in order to raise the number of arable lands by 

building upwards [6]. Another study conducted by Kalantari et al also mentions 

that in theory, Verti culture is an agricultural method involving a large-scale food 

production in a controlled indoor environment [7]. Planting method on Verti culture 

also researched on a study conducted by Birkby and it was revealed that besides 

conventional method, a soil-free planting method can also be used in Verti culture. 

Those methods are hydroponics, aquaponics, and aeroponics [8]. The use of soil-

free planting method means the nutrition’s given on crops can be maximized by 

reusing water. On another note, SharathKumar in their study mentions that even 

though Verti culture still has a few challenges like high energy consumption and 

development cost, the sustainability of Verti culture is also extremely high [9]. This 

is in line with study conducted by Garg and Balodi which explains that besides high 

sustainability, other benefits of Verti culture are high harvest yield, very efficient 

water consumption, and environmentally friendly [10]. Based on those studies, it 

can be concluded that Verti culture is an agricultural method which can be used as 

an alternative besides conventional method. However, based on studies found, there 

are still few studies regarding Verti culture from Indonesia that explains Verti 

culture crops in detail and mass implementation of Verti culture in Indonesia. Most 

of the high-quality studies concerning Verti culture are from foreigners which of 

course did not discuss about Verti culture in Indonesia. 

The purpose of this study is to find out how effective Verti culture can be 

implemented in Indonesia. This study used qualitative method with literature 

review as data collection method. The main point analysed in this study is what 
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crops can be cultivated using Verti culture in Indonesia which later can be used as 

consideration to mass implement Verti culture in Indonesia. 

2.  Research Method 

The research method used in this study was qualitative method. Literature review 

was also used in this study to collect all data necessary for the analysing. The 

literatures collected was mainly about climate, geographic traits, arable land, 

agricultural land, or economic growth specifically from Indonesia in addition to 

Verti culture development cost and Verti culture land calculation [11, 12]. 

3. Analysis 

3.1. Type of crops 

From Table 1 above, we can see there are lots of crops that can be cultivated using 

Verti culture and those are all green and organic food that have high daily uses. 

Maintaining crop health is one of many challenges in Verti culture. Because of the 

indoor environment nature of Verti culture, we need to pay high attention to crop 

needs and we can do that by learning their native geographic traits. 

Table 1. Crop list. 

No. Crop Name Type Geographic Traits 

1  Beans  High temperature, minimum rain probability 

2 Onion  High temperature, minimum rain probability 

3  Eggplant  High temperature, minimum rain probability 

4  Spinach High temperature, minimum rain probability 

5  Cucumber  High temperature, minimum rain probability 

6  Mustard  High temperature, minimum rain probability 

7  Radish  High temperature, minimum rain probability 

8  Chili  High temperature, minimum rain probability 

9  Pumpkin  High temperature, minimum rain probability 

10  Lettuce   Average temperature, average rain probability 

11  Tomato  Average temperature, average rain probability 

12  Chii  Average temperature, average rain probability 

13  Radish  Average temperature, average rain probability 

14  Red Onion Average temperature, average rain probability 

15  Lily  Average temperature, average rain probability 

16  Celery  Average temperature, average rain probability 

17  Ci ze  Average temperature, average rain probability 

18  Spinach  Average temperature, average rain probability 

19  Pumpkin  Average temperature, average rain probability 

20  Mustard  Average temperature, average rain probability 

21  Beans  Average temperature, average rain probability 

22  Cauliflower  Low temperature, high rain probability 

23  Carrot  Low temperature, high rain probability 

24  Beans  Low temperature, high rain probability 

25  Turnip  Low temperature, high rain probability 

26  Celery  Low temperature, high rain probability 

27  Potato  Low temperature, high rain probability 

28  Paprika  Low temperature, high rain probability 

29  Bitter Melon  Low temperature, high rain probability 

30  Peas  Low temperature high rain probability 
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3.2. High energy food 

Although green and organic food is nice and all, we still need high energy food 

such as potato, corn, wheat, and rice. Unfortunately, not every high energy food 

can be cultivated in Verti culture [13-15]. The main reason is their size. In 

conventional method, farmers have a fixed distance between crops to keep them 

from disturbing each other, that way every crop can grow without having to 

compete for lights. Corn, wheat, and rice can grow very tall so the scenario will 

be either only one or two levels type of Verti culture or un-maximized crops. It 

is also the reason why none of the Verti culture facility around the world have 

corn, wheat, or rice growing in it. 

Potato is another story though, on top of easy to grow they are also don’t grow 

very tall and they can even be grown using soil-free method. Potato is the only 

known high energy food that can be grown in Verti culture until now. If in the 

future there is another method to grow tall crops despite the space, maybe we can 

see them growing in Verti culture. 

3.3. Development cost 

Based on data from CambridgeHOK, there are three levels of Verti culture [14]:  

i) Level One 

First is level one with up to 500sqm costing around US$1.421 to US$1.658. A level 

one Verti culture is a small one which fully reliant on manual labour without any 

automated technology. 

ii) Level two 

The next one is level two with space from 500sqm to 2.000sqm costing around 

US$1.658 to US$2.368. A level two Verti culture is a warehouse style Verti culture 

which reliant on manual labour for sowing and harvesting but using automated 

technology for watering and cultivating. The cost may also vary depending on the 

level of technology used. 

iii) Level three 

The last one is level three with space from 2.000sqm to 10.000sqm or more costing 

around US$2.072 to US$2.664. This level of Verti culture is a fully-automated one 

with more stacks and a large area. Only minimum man-power needed. The cost of 

this level may vary depending on the level of the technology used. 

CambridgeHOK is a UK company experienced in designing Verti culture 

systems. We can see from their data that Verti culture requires quite a bit of 

investment. This is pretty reasonable considering the outcome we can get. But still, 

it is higher than conventional agriculture cost and not to mention the maintenance 

cost to keep it running. All in all, a level three Verti culture could cost up to US$100 

million for development and maintenance. 

3.4.  Is it viable? 

Building a Verti culture facility is not as easy as it seems even for a developed 

country, but if we only talk about its viability despite all other considerations, 

then yes building a Verti culture facility is very viable [15]. It is even more viable 
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on developed country with high population rate. Now let’s see if it is also viable 

in Indonesia.  

Fig. 1. Chart 1 USD to IDR rate. 

From the Fig. 1 above we can see USD to IDR exchange rate in the last five 

years. The rate itself is not looking very good. It touched above fifteen thousand 

a few times between 2018 and 2020. Maybe it is reasonable because there was 

COVID-19 pandemic, but we did touch above fifteen thousand even before the 

pandemic. Even today’s exchange rate is 12% higher than that of 2017.  

Now back to the question, is Verti culture viable in Indonesia? Well, as of 

now no it is not. Based on Indonesia’s economic condition, it is hard to say we 

can mass implement Verti culture in Indonesia in the near future. If the exchange 

rate  keeps lowering and with the help of local government and investors, maybe 

we can see Verti culture being mass implemented in Indonesia in ten to twenty 

years from now. 

3.5. Is it worth it? 

After learning how Verti culture is not viable to be mass implemented as of now in 

Indonesia, we then came up with another question. Is it still worth it? And the 

answer is yes, very much even. 

As we can see from Table 2, Indonesia have been importing a lot of vegetables 

in the last 10 years. This is quite ironic given how Indonesia is called an agricultural 

country. We have imported tons of vegetables for our daily needs since 2010 and 

rather than decreasing, the amount we imported just keep on increasing.  

If this keeps on, we will arrive at the future where we would struggle just to put 

food on the table. This is where Verti culture take part. With the help of Verti 

culture, we can raise our arable land amount.  

Raising arable land amount means raising crop amount and it also means raising 

our annual harvest rate. With Verti culture, we can steadily decrease import amount 

until we shift from importing to exporting.  

This study gives additional information regarding current research on 

agriculture, as reported in elsewhere [16-21]. 
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Table 2. Vegetables import in Indonesia 

Country 

of Origin  

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

 Net Weight: 000 Kg 

China  430 

660, 5 

531 

847,1  

504 

155,4  

502 

812,5  

557 

605,2  

547 

529,7  

499 

265,4 

430 

660,5  

564 

813,7  

603 

859,2  

631 

337,4 

India 37516,7  65237.1 53942,7  63 

794,1  

68 

495,0  

16 

843,9 

48211,4  109 

874,8 

69 

353,1  

67 

598,6  

75 

738, 

9 

Myanmar 354 

58,2  

 

45 

525,6  

47 

447,5  

51 

324,1  

60 

983,0  

31 

317,8  

35 

400,0  

44 

362, 

2  

47 

004,2  

49 

265,9  

72 

822,2 

Ethiopia 2 245,2  6 225,9  9 506. 5  14 

299,5  

23 

242,0  

10 

977,9  

23 

453,9  

24 

546,0  

37 

228,2  

25 

584,0  

22 

170,9 

Germany 60,9 5 282,7  2 340,0  7 

248,4  

6 

617,6  

13 

570,2  

20 

276,8 

25 

039,0  

14 

032,0  

13 

207,8  

16 

944,7 

Australia 20 

866,8  

 

29 

740,5  

28 

232,0  

36 

377,9  

32 

457,2  

17 

895,7  

34 

063,5  

21 

558,6  

27 

874,6  

18 

781,5  

19 

589,0 

New 

Zealand 

14 

735,5  

 

16 

306,9  

17 

683,1  

12 

864,0  

24 

266,4  

21 

465,1  

33 

858,6  

38 

106,6  

28 

635,1  

27 

340,6 

39 

278,6 

United 

Sues 

17 

962,2  

21 

799,1  

17 

091,5  

16 

793,4  

12 

897,2 

15 

091,9 

7 878,2 8 

402,6 

6 

672,3 

6 

192,9 

6 

670,0 

Canada  14 

186,4  

 

20 

217,6  

24 

478,3  

37 

435,9  

22 

595,0  

17 

281,9  

18 

210,0  

16 

880,7  

17 

006,4  

12 

035,9  

12 

229,6 

Holland 5 350,1  

 

11 

346,2  

10 

398,1 

95,3  13 

132,9  

16 

718,4  

23 

156,2  

21 

749,3  

26 

999,1  

9 

431,5   

9 

639,7 

Others 80 

621,3  

191 

754,4  

116 

465,7  

63 

872,4  

62 

704,5 

29 

311,0 

31 

655,6 

33 

414,4 

26 

107,0 

20 

572,4 

13 

215,2 

Summary 659 

663,8  

945 

283,1  

831 

740,8  

806 

916,5  

884 

996,0  

738 

003,5  

775 

429,6  

908 

774,9  

904 

789,2  

770 

378,2  

919 

635,2 

4. Conclusion 

Mass implementing Verti culture is truly not as easy as it seems. Like every other 

system there is, Verti culture comes with its pros and cons. Pros, we can get higher 

harvest rate than conventional method, environmentally friendly, fully-controlled 

crops, and very high sustainability. Cons, the development cost is on the higher side, 

not very affordable for developing country. Which is also the reason why every Verti 

culture facility there is around the world was built in developed country. Another con 

is that the energy consumption is a little bit high. Because Verti culture is an indoor 

facility, we need artificial light to compensate the absence of sunlight, but it also 

means Verti culture needs way more energy than conventional method. Fortunately, 

scientists already found solution to this problem by using special lamp that can cut 

energy consumption for up to 15%. Despite all of its pros and cons, mass 

implementing Verti culture in Indonesia still proofed quite hard. Because Indonesia 

is a developing country, we do not have nearly enough resource to build a standard 

Verti culture facility. But this doesn’t mean that Indonesia will not ever build a Verti 

culture facility. Maybe in the future with the help of local government and investors, 

Indonesia can join the ranks of Canada, China, Singapore, United States, and many 

other developed countries in shaping the future of agricultural sector with Verti 
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culture. This study can be used as references to consider mass implementing Verti 

culture in Indonesia and also to help another similar study in the future. 
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