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Abstract
Turkey is a developing country and has the richest geothermal resources in Europe for greenhouse heating, in almost every part of the country. 
High-tech greenhouse Investment is going on. Mostly tomatoes are grown in these greenhouses and alternative crops are also taking a lot of interest. 
This study focuses on the investment and production costs, calculation of return on investment (ROI) and pay-back time of the investment for 
four different crops(cluster and cherry tomatoes, strawberry and rose) in high-tech soilless greenhouses in a particular region covering the area 
between 38-40 degrees latitude and 27-30 degrees longitude, west-central part of Turkey, including Manisa, Uşak, Balıkesir and Izmir cities as high-
tech greenhouses are concentrated in this area. The cluster and cherry tomatoes were considered with inter-planting in a semi-closed greenhouse, 
strawberry in a traditional venlo type glasshouse and in a gotic type plastic greenhouse and roses in a semi-closed greenhouse. The financial study 
showed that both cluster and cherry tomatoes were economically feasible, return on investment (ROI) being 18.36% and 20.73%, payback periods 
of the investments were 5.45 and 4.82 years, respectively for both crops. A sensitivity analysis indicated that both yield/m2 and sales price/Kg were 
the key factors affecting ROI and payback periods along with production costs. For strawberries, payback periods for venlo type glasshouse and for 
gotic type plastic greenhouse were 10.61 years and 5.65 years, respectively. This meant that venlo type glasshouse would not be preferred in Turkey 
for strawberry investment. As for roses, profitability was 14.36% and payback period was 6.97 years, a promising area for investment. The results 
are expected to help and guide the high-tech greenhouse investors not only in Turkey but also all around the world.
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Introduction

High-tech hydroponic or soilless greenhouses supply healthy 
and sustainable vegetables and in some cases fruits for the ever-in-
creasing number of consumers almost all around the world, even 
in areas where the conventional growing cannot be applied either 
due to harsh climate, lack of agricultural land and inadequate sun 
light, such as depths of Siberia, desert-like harsh arid climates and 
heavily populated metropolitan areas [1-3]. Hydroponic crop pro-
duction systems are developing and improving quite rapidly [4]. 
Indeed, according to a hydroponics market report, the worldwide 
hydroponics market was valued at USD 9.5 billion in 2020; it is now  

 
projected to reach USD 17.9 billion by 2026 [5]. It is also stated in 
the same report that many companies in the hydroponics market 
are investing heavily into R&D for obtaining state-of-art technol-
ogies that will boost the productions and also bring about variety 
of cultivation techniques possible. In addition, it is also indicated 
that strategic partnerships with research labs and institutes further 
drive the growth of the hydroponics market. In another report, Eu-
ropean market though, has a lower hydroponic market value, esti-
mated to rise from 182.1 million USD in 2021 to 200.21 million USD 
in 2026 [6].
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High-tech greenhouses first started and built in Holland and 
according to Rujis and Benninga [7], Holland has about 10.000ha 
of greenhouses in 2019, a great majority of them being hydroponic 
(95%). Pardossi et al. (2004) indicates that in high-tech greenhous-
es, maximum yield/m2, maximum market price and maximum net 
income are all in Holland when compared to other countries. Some 
very good ideas and suggestions are laid down to boost a, what is 
called, “circular horticulture” especially for using high technology 
and management tools, in a report prepared by EIP-AGRI Focus 
Group [8].

Chang et al. [9] indicates that countries with extensive green-
house usage in terms of total area include China, Spain, South Ko-
rea, Japan, and Turkey. In the European continent, Spain has the 
largest greenhouse area and Turkey comes second, with a total 
“greenhouse” area of about 35.000ha with total undercover area 
being 70.000ha according to the Turkish Ministry of Agriculture 
and Forestry [6]. Whilst Turkey has no soilless greenhouse exis-
tence in 2001 according to Pardossi et al. (2004), Aydogan et al. 
[10] informs that soilless growing in Turkey started in 1995 and 
in 2009 the total hydroponic(high-tech greenhouse) area reached 
185ha, with 37% of the greenhouses utilizing geothermal energy 
for heating, vegetables, predominantly tomatoes grown in 92% of 
the greenhouses. Again, according to the Turkish Ministry of Agri-
culture and Forestry [6], Turkish high-tech hydroponic greenhouse 
area reached 1.300ha as of today, less than 1% of the total “green-
house” area and 35% of the hydroponic greenhouses are heated by 
geothermal energy, the highest rate geothermal energy use in the 
world in greenhouses.

Turkey is becoming a significant player in the high-tech green-
house business producing and selling not only the vegetables 
but also inventing, manufacturing and selling the technology and 
know-how for greenhouses, competing with European, especially 
French, Spanish and Dutch, rivals both in and out of Turkey. This 
study therefore aims to expose the market situation partly in such 
an important country for its hydroponic greenhouse production 
and investment potential. 

The market potential of the crops considered

Fresh tomato consumption for 2019 in Holland was about 7.4 
kg per capita per year and 9.1 kg per capita per year for USA [7]. 
According to a report by Koop [11], 55-95% of the Europeans eat 
tomatoes regularly. According to same report, on average, every 
Italian consumes almost 75 kg of tomatoes per year from a wide 
range of tomatoes. According to the data of Turkish Ministry of Ag-
riculture and Forestry, tomato consumption in Turkey in 2019 was 
114 kg per capita, which is presently almost the highest in Europe 
[12].

When it comes to Strawberry production; according to Eurostat 
Report [13], for strawberries, Spain, UK, Belgium, The Netherlands, 
Germany and Poland are the main producers. Spain has the highest 
production with 352.000 tons, then followed with 175.000 tons by 
Poland (all seems domestic consumption), 134.000 tons by Ger-
many (all seems domestic consumption), 128.000 tons by UK (all 
seems domestic consumption), 66.000 tons by the Netherlands, the 

other countries much less production or no production at al. Inter-
estingly, Greece has no strawberry production and no imports in 
2019 data but seemed to export 44.000 tons of strawberry in 2019. 
The Netherlands export 24.000 tons of the produced strawberry 
(36%). Turkey is both a strawberry exporter and an importer. Tur-
key’s strawberry consumption in 2019 is about 4.7kg per capita, 
increasing steadily since 2016 [12].

As for roses, there are two segments: bigheaded roses that rep-
resent high quality roses for the flower shops. These have high in 
sales price and are coming from Latin America and Holland. Turkey 
has about 24ha total rose production area which is only just about 
2% of the total flower production area and approximately 15 mil-
lion roses are produced per year, which is about 1.4% of the total 
cut flowers [14].

By looking at the flower export statistics of 2019, Turkey 
seemed to be at the 25th place in the world, exported flowers 
were mainly other than roses. But the biggest rose exporter was, of 
course, Holland as usual [14].

The most flower consumption per capita was in Japan, followed 
by Switzerland, Denmark and Germany according to AIPH Statisti-
cal Yearbook [15]. For Turkey, no data were available on the flower 
consumption per capita.

Large greenhouse investments in Turkey are still very attrac-
tive and ongoing as Turkey has extensive and rich resources of 
geothermal energy, adequate sunlight and cheap/available labor 
almost in each location of the country along with being geograph-
ically almost in the center of Europe, Middle-East and North-East 
Asia, making it attractive also for reaching highly populated perim-
eter markets quite easily. The investments are also boosted by the 
continuous and increasing amounts of incentives and subsidies set 
by the Turkish state. The investments seem to focus and continue to 
be so on mainly tomato greenhouses(almost 99% of the high-tech 
greenhouses). The main reasons for such an interest are that toma-
to market are very stable and established, tomatoes are easy to pick 
up and transport, long shelf life and a very good accumulation of 
technical know-how on tomato growing, high tomato consumption 
in the local market also and finally availability of free energy source, 
the geothermal.

In recent years, other than tomatoes, alternatively, flowers (ros-
es) and especially strawberry greenhouse investments are under 
way, offering potential investors a flexibility in marketing for rela-
tively restricted but increasingly demanded products. That is why 
this study focused on 4 crops: vine (cluster) tomatoes, cherry or 
cocktail tomatoes, roses and strawberry.

The aim of this study is to lay down basic investment and cost 
data and show profitability levels of the investments for these 
crops. The data could be adapted to different climates of the world 
with some modifications.

Financial state supports/subsidies

There are mainly 4 significant incentives or subsidies in Turkey 
for greenhouse investments irrespective of whatever vegetables or 
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flowers are grown:

•	 VAT (18%) exemption on locally supplied and imported goods 
for the investment

•	 Customs tax exemption (2%),

•	 Ziraat Bank (a state bank) undercover production support: 
this bank finances such investments with the condition that 
25% of the investment must be financed by the investors own 
resources and 75% is credited by the bank. The interest rate 
on Turkish lira for this credit is reduced about 60% than the 
standard market interest rate of the bank. There is an upper 
limit for such a credit and that was about 2 million euro for 
2021. The pay-back time is 7 years, first 2 years is grace period, 
only interest to be paid.

•	 The same bank offers also advantageous business loans once 
the greenhouse is in operation. 

•	 Regional development agency supports of a wide range.

•	 There are other additional supports of course such as insur-
ance supports for workers, tax advantages for certain periods, 
payment of employer insurance bonuses by the state, etc. at 
this moment.

Materials and Methods

For this study, the climate region selected was between 38 °and 
40 ° latitude and 27 ° and 30 ° longitude, west-central part of Tur-
key covering approximately Manisa, Uşak, Balıkesir and Izmir cit-
ies, which all have very rich geothermal resources and most of the 
large size high-tech greenhouses in operation are concentrated in 
this region.

The greenhouse size for each crop was chosen as 5ha, as this 
was a commercial size to position the Turkish investor at an export-
er level easily, which facilitates the loading of one truck (about 22 
tons) of tomato for example, for each week, when the production 
was at its minimum in the month of January, therefore sustaining 
supply of the produce to the customers.

For tomato and rose greenhouses, semi-closed greenhouse 
technology was considered. This technology is a special climate 
control technology mainly, working with positive air pressure in-
side with higher light transmission, better CO2 use efficiency, less 
water consumption, less chemical use etc. Semi-closed greenhouse 
details can be found elsewhere [16-25].

For strawberry, as semi-closed greenhouse technology was es-
timated to be far from being economical, a traditional Venlo type 
glass greenhouse and a gotic type plastic greenhouse were consid-
ered.

For all the crops, latest greenhouse technologies were consid-
ered in the cost analysis, with minimum side wall height of 5m, ven-
lo type glass and gothic type steel structures, thermal and shading 
screen, air circulation fans(only for strawberry traditional green-
houses), high pressure fog system(only for strawberry greenhous-
es), rail heating, side wall heating, hanging gutters, drip irrigation 

system, CO2 (liquid) distribution system, ground cover, water tanks, 
drain-water disinfection and reuse, irrigation water reverse osmo-
sis system, electrical system and climate control system for tomato, 
Air Handling Units plus evaporative cooling pads for semi-closed 
tomato and rose greenhouses. In addition to these, for rose green-
houses, the cost of the tables and the latest technology for the man-
agement and transport of roses inside the greenhouse were includ-
ed in the study.

Tomato running costs, yields and sales prices were regularly 
monitored by the author as the author himself installed more than 
100ha high-tech hydroponic greenhouses in Turkey mainly with 
Dutch and Spanish builders for many years, actively in communica-
tion with the private sector. The yield and price data presentation 
style for tomatoes and rose were similar to that of Koop [11] with 
monthly production and sales prices listed. The data presented 
were also approved by a well-known high-tech tomato greenhouse 
consultant in Turkey, Güven [26], after checking also with some 
commercial scale tomato producers in the country. Some modifi-
cations and adjustments in number were made for semi-closed 
greenhouses considering geothermal energy use also, based on the 
semi-closed greenhouse experiences in and out of Turkey.

Strawberry running costs were obtained from [27] and data 
were slightly modified according to geothermal energy use and the 
region after consulting with a well-known strawberry consultant 
[28] in Turkey.

Rose data running costs were mainly obtained from a well-
known rose expert in Turkey [29] and adapted and modified for 
semi-closed greenhouse technology based on stem production 
numbers per m2 supplied by Van Tuijl [30].

The sale prices and production costs are very variable in Tur-
key, though quite stable in Europe. That is why all data were recent 
and up to date for Turkey for the year 2022 for the month of June, 
to have a healthier projection of the numbers.

The planting month for tomato and strawberry considered was 
August and the end of season was end of June-beginning of July of 
the next year. Year-round production with semi-closed greenhouse 
plus inter-planting was considered for tomatoes, also year-round 
production with roses. Inter-planting meant that while the firstly 
transplanted crop was still on the growing media, new young plants 
transplanted next to the older plants and as soon as the harvest 
from the new plants started, the old plants were removed from the 
greenhouse, resulting in a continuous growth and production.

The variety for cluster tomato chosen in this study was Mernice 
(De Ruiter Seeds) as it was a good export variety mostly preferred 
by Dutch growers, weighting about 150-160gr/fruit.

Though there were different varieties of cherry tomatoes in the 
market, a good and popular variety, Dulcito(Rijk Zwaan) was con-
sidered.

For strawberries, short day varieties (light periods less than 
12-14 hours) are better for the region and these varieties are Ca-
marosa, Florida Festival, Rubygem, Sabrina, Fortuna and Candonga. 
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In Holland, smaller and fast ripening varieties are preferred, for ex-
ample Verity variety. But, in the Turkish, Russian and Middle East 
markets, bigger and sweet varieties are preferred, so selected vari-
ety was Sabrina in the study. No artificial lighting was suggested for 
strawberry in this study.

Roses are planted for 4 or 5 years continuous production. Rose 
varieties that could be suggested for the region both for domes-
tic and export purposes were many, all red roses with long stems 
and big heads. In the greenhouse additional lighting was required 
to a minimum level of 10.000lux to be able to compete with other 
producers and produce top quality roses in the region, so artificial 
lighting for this capacity was included. A popular Dutch rose vari-
ety, red Naomi was considered in the study. 

Total investment and running costs were entered into excel 
sheets for each crop and greenhouse type, then Return on Invest-

ment (ROI) and pay-pack period for each crop were calculated. ROI 
was calculated by first multiplying the profit/Kg by the greenhouse 
area and then diving it to total investment cost/m2. Pay-back period 
of the investment was calculated by dividing the total investment 
per/m2 by operational profit/m2. Operational profit was calculat-
ed by subtracting total costs from the revenue. A sensitivity analy-
sis for especially tomatoes were carried out to check how ROI and 
pay-back period changes according to sales price and total yield in 
particular.

Results

Cluster and Cherry tomatoes

Estimated monthly yields and sales prices are shown in Table 1 
for Cluster tomatoes and Table 2 for cherry tomatoes.

Table 1: Yield and price data of cluster tomatoes.

Month Kg/m2 €/Kg €/m2 € for 5ha

1 (January) 3 1,14 3,42 171

2 4 1,72 6,88 344

3 5 1,63 8,15 407.5

4 7 1,55 10,85 542.5

5 8 1,21 9,68 484

6 8 0,71 5,68 284

7 5 0,63 3,15 157.5

8 4 0,72 2,88 144

9 5 0,80 4,00 200

10 4 1,11 4,44 222

11 4 1,02 4,08 204

12 3 1,03 3,09 154.5

Total 60,00 Avg. 1,11€/Kg  3.315.000

Table 2: Yield and price data of cherry tomatoes.

Month Kg/m2 €/Kg €/m2 € for 5ha

1 (January) 2,1 3,0 6,30 315

2 2,1 3,2 6,72 336

3 3,0 3,5 10,50 525

4 4,5 3,5 15,75 787.5

5 5,2 1,5 7,80 390

6 4,0 1,0 4,00 200

7 1,2 1,2 1,44 72

8 0,5 1,0 0,50 25

9 1,1 1,0 1,10 55

10 2,2 2,4 5,28 264

11 2,0 2,4 4,80 240

12 2,1 2,5 5,25 262.5

Total 30,00 Avg. 2,18€/Kg  3.472.000
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Cluster tomatoes average sales price was 1.11€/m2 and for 
cherry tomatoes, this was more than double, 2.18€/m2, which is al-
most a general market rule-of-thumb now. It should be kept in mind 
that these prices include transport and deliver to the European ex-
port markets. In the tables, €/Kg is the sales price of tomatoes. The 
minimum prices occur at different times for both tomatoes, totally 
depending on the market demands. Both Cherry tomatoes are de-
manded by the European market at high levels all year round and in 
the coming years its sales price will go higher.

Based on these numbers, ROI study results for both cluster and 
cherry tomatoes are shown in Table 3 below. In this table, total 
turn-key investment cost for a semi-closed greenhouse(including 
all technologies mentioned and all logistics equipment’s necessary 
for the correct running of the farm) in Turkey is considered 150€/
m2, as detailed cost breaking of the technologies are not possible in 
this article due to space limitations, the figure is up to date based on 
many high-tech greenhouse projects, including semi-closed green-
houses, that was built and installed by the author himself for more 
than 8 years in private sector.

Table 3: ROI analysis of cluster and cherry tomatoes.

Greenhouse Area   50.000m2

Total investment cost (€/m²)  150,00 150,00

Crop Yield   Cluster tomato Cherry tomato

 Kg/ m² 60,00 30,00

  €/Kg 1,11 2,18 

Revenue  €/m² 66,60 65,40

Costs   €/m² €/m²

Plant material including seeds   0,40 0,40

Substrate aterial   1,30 1,30

Biological pollination   0,32 0,32

Crop protection   0,65 0,65

Fertilizer   1,40 1,40

Crop insurance   0,20 0,20

Crop waste dispatch   0,00 0,00

Other crop costs   0,70 0,70

Gas CHP m3 (No gas: geothermal hot water)   - -

AHU’s (air handling units) electricity    1,90 1,90

Electricity Other     1,12 1,12

Total ELECTRICITY costs-2   3,02 3,02

Provision/commission, Taxes   0,40 0,40

Transport costs (includes truck transport to Amsterdam)   9,52 4,76

Labor and all packing costs    8,50 8,50

Maintenance real-estate    0,35 0,35

Insurance    1,00 1,00

CONSULTANCY    1,00 1,00

Maintenance machines and inventory     0,50 0,50

Miscellaneous general expenses     0,80 0,80

Financing costs 6%    9,00 9,00

Total costs    39,06 34,30

Operational profit   27,54 31,10

Revenue  €/Kg 1,11 2,18

Costs  €/Kg 0,65   1,14

Profit  €/Kg  0,46 1,04

Return On Investment (ROI)   18,36% 20,73%

Payback period of the investment(years)   5,45  4,82
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From the table, it may be commented that cherry tomato invest-
ment seems more profitable and ROI is shorter mainly because of 
higher sales price per kg despite the total investment is same and 
total yield is less. Further, as cherry tomatoes are “more valuable” in 
comparison with cluster tomatoes, transport costs to export market 
is almost halved despite same kg loading per truck. For tomatoes, 
first 4 biggest cost items are financing, transport, labor + packing 
and electricity costs. Any savings in these items without harming 
the yield/m2 will have positive impacts on the ROI.

Strawberries

Table 4 shows yield and price data for strawberries, keeping in 
mind that there is no artificial lighting, the greenhouse type being 
Venlo glass or Gothic plastic covered, the yield data per m2 consid-
ered same, as this is the case in strawberry greenhouses in Turkey. 
The prices are for domestic market, delivered from the greenhouse 
or the packing area.

Table 4: Yield and price data of strawberry for traditional glass and plastic cover greenhouses.

Month Kg/m2 €/kg €/m2 € for 5ha

11(Nevember) 1,00 2,25 2,25 112.5

12 1,40 1,75 2,45 122.5

1 1,60 1,50 2,40 120

2 2,20 2,00 4,40 220

3 2,30 1,75 4,02 201

4 2,40 1,50 3,60 180

5 2,10 1,25 2,62 131

6 1,50 1,10 1,65 82.5

7 0,40 0,85 0,34 17

8 0,10 0,80 0,08 4

Total 15,00 avg 1,55€/Kg  1190.5

Minimum strawberry prices/kg and yields/m2 are occurring in 
July-August as open-field strawberries are dominating the market 
in these months.

Strawberries are demanded in the Turkish market all year 
round and therefore these prices are excluding the export trans-
port costs as strawberries are mostly consumed in the local market.

ROI study is made for a traditional Venlo type glass greenhouse 
and a gothic type plastic covered greenhouse, the figures are pre-
sented in the Table 5 below . Both greenhouses have almost the 
same technologies inside, but the main cost difference is in their 
steel structures and cover. Generally, traditional Venlo glass green-
house is 40-50% more expensive than plastic covered greenhouses 
with the same growing technology included.

Table 5: ROI study for strawberries for glass and plastic covered greenhouses.

Greenhouse Area  50.000m2  Glass Plastic

Total investment cost  €/m²   98,00  60,00

Crop: strawberry  Yield: Kg/m² 15,00 15,00

  Price €/Kg 1,55 1,55

Revenue  €/m²  23,25 23,25

Costs    €/m² €/m²

Plant material  strawberry stolons    0,50 0,50

Substrate material    0,45 0,45

Biological pollination    0,15 0,15

Crop protection    0,23 0,23

Fertilizer    0,90 0,90

Crop insurance    0,10 0,10

Crop waste dispatch    0,00 0,00

Gas CHP m3 (no gas, geothermal water)    - -

Electricity Other(artificial lighting+other)     0,60 0,60
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Transport costs    1,00 1,00

Total Labor costs (including packing and consultancy costs)    3,60 3,60

Maintenance real-estate    0,10 0,10

Insurance    0,10 0,10

Maintenance machines and inventory    0,50 0,50

Miscellaneous general expenses    0,80 0,80

Financing costs 6%   5,88 3,60

Total costs    14,01 12,63

Operational profit    9,24 10,62

Revenue   €/Kg 1,55 1,55

Costs   €/Kg 0,93 0,84

Profit   €/Kg 0,62 0,71

Return on Investment   9,43% 17,70%

Payback period    10,61 5,65

From the table, it may be commented that under the present 
economic situation and developments in Turkey(high interest rate, 
high inflation rate etc.), glass greenhouses seem to be not econom-
ically feasible for strawberry investment. The highest first 4 costs 
seem to be financing, total labor including packing + consultancy, 
transport and fertilizer for both greenhouses. Financing cost of the 
plastic greenhouse is less than glasshouse as the total investment 
cost is lower.

Roses

As for roses, the most important item is the number of stems 

per m2 that could be produced and sold from a semi-closed green-
house with artificial lighting. This data was supplied by Van Tui-
jl [30] for Izmir region which is one of the cities included in this 
study, as 300 stems/m2. Stem lengths are between 45-55cm and 
bud height bigger than 45mm.

However, after discussing with Kazaz [29], the number of 
stems/m2 was considered as 250 to be on the safe side. Table 
6 shows all data for rose production from an artificially lit semi-
closed greenhouse. Average stem sales price is up to date for both 
local and export markets.

Table 6: Rose greenhouse production and sales data.

Months Stems/m2 €/stem €/m2 € for 5ha

1 (January) 13 0,44 5,72 286

2 28 0,63 17,64 882

3 14 0,56 7,84 392

4 16 0,19 3,04 152

5 29 0,13 3,77 188.5

6 20 0,13 2,6 130

7 28 0,19 5,32 266

8 18 0,17 3,06 153

9 29 0,17 4,93 246.5

10 14 0,17 2,38 119

11 30 0,13 3,9 195

12 11 0,25 2,75 137.5

Total Total:250/m2    Avg. 0.26€/stem 62,95 3.795.500

It seems that for roses, stems/m2 numbers are variable as per 
month, minimum being in December. The highest sales price per 
stem seems to be in February, which is probably boosted by the lov-
er’s day.

ROI study is shown in below Table 7.

Roses seem to be an attractive investment area in Turkey, and 
this is proven by the Table 7. Remember that estimated stem num-
ber was 300 stems/m2 but for the safety reasons, taking all the risks 
of climate and growing plus marketing bottlenecks.

The highest cost item for roses is electricity (as artificial light-
ing included), followed by financing and total labor + packing costs.
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Table 7: ROI data for roses.

Greenhouse   Area  50.000m2  

Total investment cost  (€/m2) 200,00

Crop Rose   

Yield   Stems/m² 250,00

   €/stem 0,26

Revenue   €/m² 65,75

Costs   €/m²

Carbondioxide-CO2   0,50

Substrate material   0,45

Biological pollination   0,00

Crop protection   0,75

Fertilizer   0,90

Crop insurance   0,10

Crop waste dispatch   0,00

Total Crop Costs   2,70

Gas CHP m3 (no gas, geothermal hot water)   -

AHU’s (air handling units) electricity     0,60

Total electricity costs(including artifical lighting)   13,60

Transport costs    0,48

Total Labor costs and sleeves including packing costs    6,96

Maintenance real-estate    0,20

Insurance    0,10

Maintenance machines and inventory    0,20

Miscellaneous general expenses    0,80

Financing costs 6%   12,00

Total costs  €/m²  37,04

Operational profit  €/m²  28,71

Revenue  €/stem 0,26

Costs  €/stem 0,15

Profit  €/stem 0,11

Return on investment (ROI)  14,36%

Payback period (years)   6,97 

Discussion

For both cluster and cherry tomatoes, with the present sales 
price and yield data presented in Table 1 and Table 2, payback peri-
ods of the investments are 5,45 and 4,82 years, respectively. A sen-
sitivity analysis shows that the investment is very sensitive based 
on the yield kg/m2 and sales price €/Kg. For example, for cluster 
tomatoes, when the yield is reduced 10%, the ROI is reduced from 
18.36% to 13.92% and the payback time increased from 5.45 years 
to 7.18 years, almost 32% increase. A similar sensitivity analysis 
shows that increasing the total investment cost 10% from 150 to 
165€/m2, ROI decreases to 16.15% and the payback period goes 
up to 6.19 years, a 12% increase. That means that total investment 
cost seems to have less affect on the ROI in comparison with yield.

A further sensitivity analysis shows that when the yield is kept 
at 60kg/m2 and total investment cost as 150€/m2, average sales 
price is lowered 10% as a worse scenario to 1,00 €/Kg instead of 
1,11€/Kg, ROI is reduced to 13.96% and the payback time is in-
creased to 7.16 years, about 32% increase again. It may be con-
cluded that yield/m2 and price/kg has almost same effect on the 
ROI. For Cherry tomatoes, similar results are obtained in sensitivity 
analysis.

Strawberry profitability is dependent on yield/m2 and sales 
price/Kg also. Sales prices are determined by the market situation 
but yield/m2 could be developed further by recruiting experienced 
agronoms and input costs could be reduced by efficient measures 
to be taken.
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For roses, however, when the number of stems increased by 
10%, reaching to 275, the ROI goes from 14.36% to 17.64% and 
the payback period drops from 6.97 years to 5,67 years, 1-year de-
crease. Further, if the estimated 300 stems/m2 for a semi-closed 
greenhouse could be achieved, ROI further goes up to 20.93% and 
the payback period declines to 4.78 years, which makes the invest-
ment highly attractive.

For all 4 crops studied, basic input costs such as crop materi-
al, fertilizer, pesticides etc. seem to be much less than other input 
costs such as labor, packing, transport and electricity, together with 
financing costs.

The yield/m2 numbers in Tables 1,2,4 and 6 are based on years 
of experience in growing those crops in the greenhouses. The prices 
indicated should be considered as the minimum, as a worst scenar-
io for the investment. This implies that the pay-back periods may be 
in fact shorter than calculated.

Financing cost is valid only when the investor would like to use 
credit from the banks. If the payments are done by the investor’s 
own resources by cash or by LC(letter of credit) at sight, the cost of 
financing will be eliminated and ROI for all crops will become much 
more attractive.

Conclusion

This study was conducted to discover the investment potentials 
of 4 crops (2 types of tomatoes, strawberries and roses) in the west 
part of Turkey within the borders of altitudes and longitudes giv-
en, considering semi-closed greenhouse technology for tomato and 
rose production and a traditional glasshouse + plastic greenhouse 
for strawberry production.

This study allows to conclude that tomato production and in-
vestment is number 1 attraction area still in Turkey as the experi-
ence-knowhow, market and manpower all are established for long 
years on. For tomato production, a semi-closed greenhouse tech-
nology plus interplanting is a must to obtain high yields/m2, which 
must be the main aim of the growing.

For strawberries, glass greenhouse seems not economically 
feasible, plastic greenhouses are much more attractive in terms of 
investment under Turkish economic conditions.

Roses seem to offer a great future for any investor provided that 
latest technologies are used, and market chain is set up well prior 
to the investment. High-tech semi-closed greenhouses offer huge 
advantages and possibilities not only in tomatoes but also especial-
ly for roses.

It must be warned that the data presented in this article is 
changing almost daily not only in Turkey but also all around the 
world.

Further studies on the issue must focus on the development 
of computational(software) tools for even more crops for an easy 
guide of the investors during the initial investment stages.
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