Investment selection tool for greenhouse
production in Ukraine and Kazakhstan
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1. Introduction

" Background
Demand for fresh vegetables grows rapidly in Ukraine/Kazakhstan

Need for a tool to support greenhouse producers and investors in
decision making about investments in greenhouse production

" Objective

To develop an interactive simulation tool for evaluating different
investment technologies in vegetable greenhouse production

® Financers

Dutch Ministry of Economic Affairs and Greenport Holland Int.
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2. Method
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" Approach W e

e Different investment options: “ e :-- :
- Energy saving ’ L~ g
- Production improving —
- Labour saving and efficient mechanisation

e Starting points:
- Reference or standard greenhouse setup
- Crops: tomato, sweet pepper
- Two countries/regions:

Ukraine: Kiev, Lviv

Kazakhstan: Almaty, Astana

@LE, - Local situation: climate
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2. Method

" Information and data collection from statistics, previous studies
and existing contacts with growers and suppliers

e IFC study ‘Investment potential and opportunities to improve efficiency
and sustainable of Ukrainian greenhouse sector’

e Members Greenport Holland International

" Deliverables
® Spread sheet model of the investment tool (English/Russian)

e Brief manual how to use the simulation tool (English/Russian)
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3. Reference or standard greenhouse

® Dimension: 4 ha

" Greenhouse structure:
e Venlo type, side wall screens
" Heating system:
® gas boiler, condenser, heat storage, CO, application

" Production and irrigation system:
® gutters, substrate, drip-irrigation,

" Water basin
" Climate computer

" Working accommodation
e Sorting/grading, storage, etc.




4. Investment options

" Energy saving technics:
- Single/double energy screen: improve insulation
- Ventilators: air circulation for energy efficient dehumidification
- Fogging system: increase efficient CO, supply
- Double glass: improve insulation
- Geothermal energy
- Waste heat
- Coal boiler: alternative for gas boiler

- ... and combinations of energy options
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4. Investment options

" Production improving technics:

- Pure CO,: maintain/improve production level

" |Labour saving and efficient mechanisation:

- Internal transport: trains

" Combinations of different investment options
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5. Local climate

" Impact of energy options
depends on local climate

" Ukraine region Kiev and Lviv

® Average day temperature
(°C)

Kiev: 8,65°C; Lviv: 8,70°C
e RV: relative humidity (%)

e Radiation sum (MJ]/(m?2
day))

Kiev: 4183; Lviv: 3685
MJ1/(mZ2-yr)
® Wind speed (m/s)




6. Input & output of investment tool

" Input:
® Revenues: yield, product price

e Investment costs: investment, depreciation,
maintenance

e Crop costs: plant material, energy, fertilizers, etc.

® Qutput: Financial indicators
e Net present value (euro)
e Payback period (years)
e Internal rate of return (IRR: %)




/. User interface tool and guideline

NHCTpymMeHTa ans aHanusa Bbibopa MHBECTULUIA

CrpaHa/obnactb npoayKr
{2 Ukraine / Kiev 2 Tomato War1  BbiGepute onuwm n napameTpsl (neBasi CTOpoHa)

Cine /v Bl sweet pepper ar2_Gotdataand gt ot |

LWar 3 MepenTtn kK Tabrmuam 1 U3MeHsIET 3HaYEHNS

Go to tabel [Yield] >>

Go to tabel [Investment] >>
#E 6paH (1,2
[ Energy screen III e oviGpan (1, 2) Go to tabel [CropCosts] >>

I ventilator
[~ pure CO2 NMPOBEPWUTb pesynbTathl Hbke
[ Geotherm [Mpn nsmeHeHun onuwm: nepenaute K wary 1

[ Waste heat
[ Automated transport

BpemeHHon ropuso UucTasa npusegeHHada ctomM  €2,914,926
MpoueHT% CPOK OKyrnaemocTu 6
IRR prog % BHyTpeHHsIst HOpMa J4OXO4H! 18.77%
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7. Table: Yield and turnover

Ukraine
Kiev
Sweet pepper

Reference
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/. Table: Investment

WHBECTULUMN Cymma (€/4ra) TexHnuecKas B(ob6cny>KMBaHM
] KI eV CraHgapTHaa Tenaunua "Benno (v 1200000 15 0.50%
3aWMTHBIN 3KpaH BAOAb 60KOBOI 40001 7 5.00%
Fa30Bblit KOTeN/6oMnep 180000 15 1.00%
KoHaeHcaTtop 23200 7 1.00%
— S W e et p e p p e r Cuctema oborpeBsa 51 Tpy6a 461538 15 0.50%
HapawpsaHue Tpy6bl 65000 0.50%
m Koten-ytunusatop CO2 45000 5.00%
Re fe re n Ce PesepByap anA xpaHeHua Tenna 80000 2.00%
MoaKntoyeHue rasa 5000 1.00%
Knumat-komnblotep 110000 8.00%
BbipaBHMBaHWE NOYBbI 18000 0.50%
YKpbITHe Noysbl 06A1LOBKOW 25000 0.00%
Bucaune xxenoba 160000 1.00%
o Sta n d a rd Set u p MwuHepanbHas BaTta 60000 0.00%
CmecuTenb NUTaTEIbHOTO PaCTB( 375000 5.00%
Cuctema KanesibHOro opoLueHua 50000 5.00%
M CKyCCTBEHHBIN BOAOEM 7500 5.00%
beToHHaa goporkka 42000 1.00%
OTtpeneHuve ana paccagpl 95000 0.50%
lepmeTnsaTopbl npoema(os) 0 0.50%
KoTenbHan 90000 0.50%
XonoamnbHas kamepa/Xonoguni 50000 0.50%
CopTMpoBOYHaAA MaLLUNHa 150000 5.00%

5.00%
5.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

OavHapHbIl 3HeprocbeperatoLLy
® O ptl O n ( S) [1B0IiHOM 3HeprocbeperatoLmii =

BeHTunAaTopsbl

leHepaTop TymaHa / TymaHoo6p

[BoliHOe cTeKkno

YronbHbIl KOTEN

Yuctoii CO2

feotepm

OTxopsawee Tenio

ABTOMaTM4YeCKas BHYTPEHHSAA TP:

O OO O OO0 o0 o o o
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/. Table: Crop costs

NocagoyHble maTepmansl 99200
Tonnunso/roptoyee 1190750

B Sweet pepper JNEeKTpoaHeprmna 28000
CpeAacTBa 3aWMThl PAcTEHMMN 20000

® Reference YnobpeHusa 32000
OcTanbHble maTepuranbl 10000
TpaHcopTHble pacxoabl 12400
YnakoBKa 4800
3aTpaTtbl NO peannsaumu 18000
TpaHcnopTUPOBKA OTXOA0B 18000
Tpygosatparsl 42520
Obuwme n3nepHKn 80000
Yncrbin CO2 0

B Kiev
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8. Comparison of options: example

" Ukraine, Kiev, Tomato, Venlo type, 4 ha

Option Net present value (€) Payback time
(time horizon 15 yr) (year)

Reference 6,802,300
Single screen 10,183,600
Fogging 6,548,300
Coal boiler + CO, 16,874,600

Automated transport 6,741,700
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9. Conclusions

" Investment tool gives insight in impact of different
investments options

e More difference in net present value than payback time

" Investment tool is yet a prototype

" Appropriate and effective use of modern technology are
conditions for obtaining optimal result

e Management of energy saving options
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10. Remarks

" Investment in innovative technology should be
accompanied by ‘investment’ in capacity building

e higher knowledge level about technics and methods

® ITnvestment selection tool is a '‘model’: it shows the
potential of options (no guarantee)
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Thank you for your attention

Questions?

Info:
E: marc.ruijs@wur.nl

I: www.lei.wur.nl

4

<,

cY A
. 3




