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Risks and uncertainties

Uncertainty in energy markets, prices and availability of energy commodities

High volatility / uncertainty of energy markets Rapid increase in (all)
energy prices even before 24.2.2022

Long term contracts— natural gas www.pxe.cz, one year, Long term contracts— www.pxe.cz, one year baseload,

Cal 23 (2/9/2020: 14,5 EUR/MWh, 2.2.2023 52,5 Cal 23 (24/3/2022: 174 EUR/MWh,el, 26/8/2022: 984

EUR/MWH) EUR/MWh, 2.2.2023 135 EUR/MWh, 31.1.2024: 81
EUR/MWh)

PXE - Zemni piyn 1 MWh 52.545 02.02.2023 Elektiina 1 MWh 294,42 79.01.2024
67.275 EUR 356.72% 01.09.2020 81,170 EUR 73.63% 62.01.2020
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Risks and uncertainties

« There is an interplay of several factors:
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Post-covid jump-starting of economies

Implementation of the Green Deal (see Fit for 55), pursuit of rapid decarbonisation, soaring

prices of emission allowances, asymmetric impacts on different economies

Energy prices are reflected in all areas of the NH - e.g. in agriculture (crop production)
directly (prices of liquid fuels) and indirectly (prices of artificial fertilizers and overall
higher prices of inputs) and in food production (directly energy prices, indirectly increased
market demand for commodities - e.qg.
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Before we start — electricity prices

Elektfina 1 MWh -101.17 05.01.20
97.730 EUR -50.86% 09.01.20
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Easter 2023: weather forecast error
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Day ahead market — December 2023
https://www.ote-cr.cz/cs/kratkodobe-trhy/elektrina/spot-
market-index?currency=EUR&date=2023-12-01

BASE LOAD (0:00 - 24:00), PEAK LOAD (8:00 - 20:00)
OFFPEAK LOAD (0:00 - 8:00, 20:00 - 24:00)

500

13 33 5.3. 7.3 9.3 11.3. 133. 153. 17.3. 193. 213. 233. 253 273. . 313,

Den

March 2022 5



Development of electricity consumption

and production

Zmény tvrtletni spotieby elektiiny v €R oproti priméru 2017-2021
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Na prohlubovéni poklesu spotreby elektfiny dodané ze sité ma pozitivni vliv velky rozvoj
fotovoltaickych systémd, a to zejména téch stfesnich. V obdobi od 1.7. do 30.9 se podle
udaji CEPS postupné pfipojilo okolo 300 MW novych solarnich zdrojd. ,,V Iété maji viiv na
zvysené naklady na energie hlavné klimatizace. | presto, Ze letosni Q3 byl meziro¢né o 1,7°C
teplejsi, tak na zvysené spotrebé elektriny ze sité se to neprojevilo. V Iété je vyroba FVE
vysokd a mali vyrobci generuji Casto vétsi pretoky do sité, které nejsou ale financné nyni
prilis zajimavé. Proto mnoho z nich osazuje domdcnosti klimatizacemi, jejichi spotiebu
pokryji prakticky bez ndkladi elektfinou vyrobenou stfeSnimi panely. U vétsich podnikd
pomahaji nainstalované stresni fotovoltaické panely vyraznéji snizovat naklady na chlazeni

Compared to the long term average 2017-
2021, electricity consumption decreased by
9.8 % and weather-adjusted savings are 9.1
%. This is a further 1.2% more than in the
previous quarter. Year-on-year, grid
electricity consumption was 6.7% lower and
savings were 5.8%.



Development of electricity consumption

and production
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Power generation structure in EU, 2023 Photovoltaics increased by 18% year-on-year and
accounted for 8% of the EU's total electricity
generation (196 TWh), while the EU's targets assume
solar generation of 600 TWh in 2030. All renewables,
including biomass and water, accounted for 45% of
total generation in the EU in 2023, supplying a total of
1 100 TWh of electricity.

The European Union and the Czech Republic have seen
another significant decline in electricity production and
consumption in 2023. This is mainly linked to the lower
economic performance of industrial companies in
particular. Already in 2022, electricity production in the EU
fell by almost 100 TWh year-on-year, and this year there
has been a drop of another 66 TWh. Nuclear and coal
accounted for almost 80% of electricity production in the
Czech Republic last year (56 TWh)..

Zdroj: https://www.enviweb.cz/126934



Factors influencing the price of electricit
in the future

Power — energy (comodity) Uncertainties

Speed of decarbonisation (decommissioning of Development of nuclear power, including small
coal-fired power plants, in the Czech Republic the modular reactors
year 2033 is still being considered) Some countries are reconsidering NPP

Prices of emission allowances decommissioning (e.g. Belgium - originally 2025,
Speed of electrification of consumption now at least 2035)

(electromobility, heat pumps, technologies such Ability to build transmission capacity fast enough
as power plants, etc.) Availability of strategic raw materials for the

Speed of RES development in individual production of components for RES use
categories and prices of technologies Ensuring resource adequacy and grid stability

What to expect:

High volatility of spot electricity prices

High frequency of zero or negative power price
cases

Efforts to motivate consumers to react quickly -

demand response . . .
A number of countries will become importers of It is very unlikely that electricity

electricity (but from where) prices can be expected to fall to
Times of electricity surpluses and shortages will pre-8/2021 prices

be similar across countries




Factors influencing the price of electricity
in the future

Regulated part of electricity price Uncertainties

The rate of development of RES-based Develpping energy communities and
generation plants and consequent costs in electricity sharing
grid reinforcement and storage Speed of implementation of smart grids

Development of smart grids, smart and smart metering and real benefits
metering High sensitivity of society to significant

Ensuring cybersecurity change and inertia in thinking and
Technology prices behaviour

What to expect:

- Rising regulated price component -
inevitable
Changes in the tariff system to reflect
changes in consumption and generation

patterns, at the same time to create It is very likely that the regulated

incentives to change behaviour and save component of electricity prices
kW (not just kWh) - higher share of fixed will increase

component




Natural gas prices

m FEB24 31.630 1/8/2024 -8.454 39120
1:03 PM
|.N'mnmv IMONTHS 2vEARS LAST UPDATE TIME: 01-08-2024 1:13 PM GMT
Dutch TTF futures
Natural Gas EU Dutch TTF (EUR/MWh) 31.555 -2.996 (-8.67%) . . .
o5 Price stabilisation
300 Major drop in imports from
= Russia (only 3 countries -
Austria, Slovakia and Hungary -
200 . . .
via pipeline)
150
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Natural gas consumption development —

Zmény étvrtletni spotfeby plynu v CR oproti priméru 2017-2021
Bez paroplynové elektrarny Pocerady
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EU energy policy — New targets to 2030

argets from Winter Package (2018-2019)

NCO2 reduction by 40% (annual reduction of emission roof for branches
nder ETS by 2,2 % after 2020, increase from current 1,74%)

0 32 % RES share on final energy consumption (which means up to > 50%
DN power consumption)

0 increase of energy efficiency

argets Green Deal

0 but Green Deal completely changes the target — goal of climate neutral
egion (EU) until 2050

D CO2 reduction — currently 55% for 2030

O Complete change of all sectors — not only energy sector

12



EU energy policy — New targets to 2030/2

0 2021-2022: discussion on pathways — Taxonomy

a Classification system of investments (not only for financial sector) -
Regulation (EU) 2020/852: on the establishment of a framework to
facilitate sustainable investment

O Do No Significant Harm principle — 6 objectives

a Climate change mitigation, Climate change adaptation, The
sustainable use and protection of water and marine resources, The
transition to a circular economy, Pollution prevention and control, The
protection and restoration of biodiversity and ecosystems

Delegated Act: details on classification of individual technologies —
great discussions on natural gas and nuclear (acceptable as the
transient technologies)

13



EU energy policy — New targets to 2030/3

N > 24.2.022: the world has changed .....

0 Natural gas has significant tools for decarbonization of energy branch (namely
o substitute coal)

O E.g. Germany — expected shut down of coal fired power plants, nuclear
too

O E.g Czech Republic — significant role in heating branch transformation
(sources over 20 MWt: app. 70-75% natural gas, 10-15(20)% biomass, 5-
10% solid alternative fuels)

N EU Commission:

QO 3/2022 RepowerEU: aimed at reduction of import dependancy (e.g. stop
NG import from Russia until 2027)

O Role of RES, incl. biomethane, etc. (biomethane from 3 bcm to 33-35

14



REPowerEU — biomethane targets

Biomethane is a promising biofuel for the next decade:
Higher effectivity of land (feedstock) utilization - upgrading biogas to
biomethane significantly improves the energy efficiency of the use of the
input biomass

Substitution of natural gas, can use its infrastructure

1200
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No. Biomethane stations
E gyp odul t (TWh

Biomethane (2020): 32 TWh, app. 3.3 bin. m3 Source: EBA
REPowerEU (3/2022): 35 bin m? (accelerated pathway)
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Seasonal profile of NG consumption — role of gas
storage

Profile of NG consumption, Czech Republic, 2021

Podil spotieby zemniho plynu (GWh) v CR
podle zpusobu uZiti
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New legislation to avoid blocking of NG storage capacities — USE IT OR LOSE

IT, obligation to NG storage for next season
DOM —households, VO - big consumers, MO — small business consumers, VEL — power producers from
NG, VTP — neat producers from NG, SO — medium business consumers, OP — other gases

Source: Energy Regulatory Office, presentation for Czech House of commons, May 2022

16



NG — intermediate solution for coal stop ?/!

* NG substitute of coal power and heat production
« E.g. Czech Republic and district heating branch (40% of heat to

households, currently 2/3 from coal)

* Power generation based on NG is flexible, dynamic services to
manage high shares of RES electricity from intermittent sources

* Current situation with NG:
High uncertainty with heating branch transformation
Redefinition of energy transformation strategies, e.g. faster
growth of RES, but also of coal decline
High shares of intermittent sources require massive investment
into accumulation capacities, but also investment in dynamic
services (NG was assumed)

17



General context — important role of biomass

Domestic EU Primary Energy Supply (Mtoe)

20 40 60 80 100 120

Direct wood supply
Indirect wood supply
Agricultural crops
Agricultural by-products

Waste

Total

2006 ®=2016 m2020

Biomass share on RES is
declining but in absolute
values is increasing

https://publications.jrc.ec.europa.eu/re
pository/handle/JRC109354

Annual inland consumption of energy from solid biomass in the European Union (EU-
28) from 2000 to 2019 (in million metric tons of oil equivalent)*

1026
996 1004

971 964 977
248 o

Additional Information:
EU; 2000 1o 2019
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General context — important role of biomass

Ml - EU:2016 - gross final

renewables

e energy consumption

I 1mported into EU

- . Produced in the EU
Biomass

M Transformed in source MS
for energy e
(140 Mtoe) M Transformed in different M5

Source; https://ec.europa.euljrc/en/publication/brochures-leaflets/brief-biomass-energy-european-union
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General context — important role of biomass

Gross inland bioenergy consumption: total and per capita

Source; https://ec.europa.euljrc/en/publication/brochures-leaflets/brief-biomass-energy-european-union
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General context — important role of biomass

Gross final consumption of bioheat, bioelectricity and transport biofuels
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The high differences between countries are
due not only to different availability, but also to

different heating methods, support for the use
of bioenergy, etc.

Source: https://ec.europa.euljrc/en/publication/brochures-
leaflets/brief-biomass-energy-european-union
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Biomass — biomass sources

biomass from agriculture (crop residues, bagasse, animal waste,
energy crops, etc.)

forestry (logging residues, wood processing by-products, black
liguor from the pulp and paper industry, fuelwood, etc.)

biological waste (food waste, food industry waste, the organic
fraction of municipal solid waste, etc.)

Also residuals from waste water cleaning (in CZ app. 250 th in
dry matter, potential source of important elements, such as
phosphorus)

22



Biomass — biomass sources

| Biomass is a very
heterogeneous category
Agricultural Crops &

_ el containing many different
Forestry Crops | types of biomass - by origin,
& Residues
by form, by energy content.

The different types of
biomass are very often not
directly interchangeable.

Therefore, it is not enough to
look only at the potential of
biomass, but also at its
structure and even its

: ; Municipal Solid : : : ;
Industrial Residues Ao e des Waste geographical distribution

(due to relatively high
transport costs).

Source: https://www.bioenergyconsult.com/biomass-
energy-sustainability/
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Biomass — 1st, 2nd and 3rd generation

1. First-generation biofuels: directly related to a biomass that is
generally edible.

Competition with food production, but also material utilization

2. Second-generation biofuels: defined as fuels produced from a
wide array of different feedstock, ranging from lignocellulosic
feedstocks to municipal solid wastes.

But most of biomass types within this category needs land
(e.g. energy crop), so we have competition with conventional
production again

3. Third-generation biofuels: related to algal biomass but could
to a certain extent be linked to utilization of CO2 as feedstock.

24



Biomass — 1st generation

First-generation biofuels include bioethanol and biodiesel directly
related to a biomass that is generally edible.

Ethanol is produced from fermation of C6 sugars (glucose),
majority of production: corn aand sugar cane, others: potatoes,
sugar beet, etc.

Biodiesel: uses biomass (oily plants and seeds), relatively
complicated chemical processs requiring also methanol

Influence of biofueles production on market values of
conventional crop

Preassure on economy of liquid biofuels — results also in large
areas of land occupied (e.g. rapeseed in the Czech Republic
occupied 17% of arable land, also leads to deforestation in some

countries ———-

25



Biomass — 1st generation, economic aspects

US corn and soybean prices
o N compared to crude oil prices,
e gthanol and biodiesel
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Biomass — 2nd generation

Wide range of feed stocks, mostly lignocellulosis biomass, but also

municipal waste, etc.

Cheaper feedstock, but more complicated conversion, requires new

technologies

‘BIO’ AXIS ‘THERMO’ AXIS

‘Biomass

 Extractives Biochar
‘Hemicelluloses Biooil

Lignin Syngas

Cellulose

Glucose

s|sA|oipAH
Catalytlc
conversion

“bio” and “thermo”
pathways for
conversion

of lignocellulosic
biomass into
biofuels.

Source: Lee and Lavoie, doi:10.2527/af.2013-0010
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Biomass — 3rd generation

- Algae: biofuels produced from algal biomass

High technical and economic challenges, e.qg.

algae will produce 1 to 7 g/L/d of biomass in ideal growth conditions —
large volumes are required, also keep operational temperature.
Currently mostly used for the production of biologically active
substances (,health” products, Biological colouring agents)

28



High variability of biomass utilization

Various uses

Power generation — burning of solid biomass

Heat production — burning of solid biomass, local, small, medium and
big sources

Solid biomass can be easily transformed into solid biofuels — pellets
and briquettes (can serve as coal substitute)

Anaerobic fermentation — transformation into biogas, power generation
and heat production (utilization of energy crop + waste from agriculture
+ food residuals)

Biomethane production — upgrade of biogas into quality of natural gas

29



Advantages of biomass for energy

Major advantages:
Non intermittent source
Can be easily stored, transported
Possible transformation of raw biomass to solid, liquid and gaseous biofuels
Locally available
Biomethane as the substitute of NG (see REPowerEU)
Non production functions of perennials (SRC, Miscanthus, etc.)
Stable power generation, possibility of dynamic services

Major disadvantages:
Emissions from burning (NOX, dust particles, etc.) esp. In case of burning of
unsuitable biomass in improper devices
Low energy density (in CE conditions app. 150-250 GJ per hectare and
year — try to compare with energy yield from PV on the same area)
Competition for the land with food production
In some cases conflict with the sustainability criteria (e.g. Oil palm

30



Biomass — New Trends

Biomass is often considered as an important substitute for fossil fuels,

but:

- Increasing biomass potential usually requires an increase in biomass
extraction from agricultural land (residual biomass from conventional crops)
or from forest land (competition between food or material use and energy)

- In many countries, increasing biomass for energy use leads to deforestation
(e.g. clearing land for oil palm plantations)

- In many countries (the Czech Republic is an example), the problem is the
low content of the biological component in the soil (lack of natural manure

due to the decline of livestock) :wowo - , , - 500000
3500 000 | Development of livestock in the | 450000
In many cases it is then - Czech Republic s
necessary to leave a Mot L0000 _
significant part of the straw ~ *°" e

r 150 000
+ 100 000
+ 50 000

for ploughing 000000 |

500 000

b oo » A D 3 D el A 2 L0 N LD Lk e W A
L& ELE LELT T EEL F ST 65

‘ mmmCattle —e— Sheep
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Biomass — New Trends 2

- Plantations of perennial energy crops can serve as a suitable tool for
reducing the ecological impacts of conventional agriculture

Mapa alokace energetickych plodin na pozemcich s prioritou podpory krajinnych funkci
a respektovanim limitu produkéni ceny biomasy

Zakladni predpoklady pro alokaci energetickych plodin:

« limit prioritizace 15 % orné piidy v kazdém kraji
= limit maximaini produkéni ceny biomasy 8 €
« dodrZeni stavajicich legislativnich omezeni

Classification system for
evaluation of level of risk
associated with conventional

agriculture:

- Landscape connectivity - support of
migration and dispersion possibilities
of organisms
Landscape heterogeneity - the size o
soil blocks directly affecting habitat
and species diversity
Drought threat to land
Threat to land from water erosion
Threat to land from wind erosion

Perennial energy crops can significantly help reduce these risks

32



Biomass — New Trends 2

Plantations of perennial energy crops can serve as a suitable tool for
reducing the ecological impacts of conventional agriculture

2021: preparation of the European Forestry Strategy

Effective afforestation, protection and restoration of forests, as well as their
resilience. All of this is intended to contribute to increasing the capacity of
forests to absorb and store carbon dioxide

Wood (see European Parliament resolution, 2021) is not to be used
primarily as biomass to replace heat from fossil sources, but "wood should,
where possible, be prioritised for longer-life uses to increase global carbon
storage”.

All of the above factors will influence and limit the potential of biomass for
energy in the future
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Biomass — Agrovoltaic, example of the new trend

@ 1BERDROLA

Agrovoltaic energy and its efficiency

Thanks to the combined application of agriculture and photovoltaics, the land
use efficiency of the agrovoltaic system can reach 186%.

Separate use of agricultural land

1 hectare 1 hectare of
of crops solar panels

100% solar electricity or
100% agricultural product

108% agricultural product
and 83% solar electricity

Sagrs: Frauniafn
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Biomass — Agroforestry, example of the new trend

. Short | Romhon =
/ Woody Crops

Silvepasture

Riparian Forest

Buffer
Windbreaks o

\

Forest Farming

s Alley
/Zroppfng

Main types of agroforestry systems USDA, 2010

Agricultural monoculture
Agroforestry system

=

LER = land equivalent ratio
LER (land equivivalent ratio. ) of value 1,4 means that 100 ha of AFS
produces the same yields as 140 ha of trees and agricultural crops

when grown separatelly. {Mead,
Willey, 1990)

Agroforestry systems (ASF) means land use systems in which
trees are grown in combination with agriculture on the same
land (EU regulation no. 1305/2013)

* very innovative and flexible (for task - conditions)
» allows stable production with strong eco-services
* mitigation and adaptation measures

35



Biomass — Agroforestry, example of the new trend
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Biomass — Agroforestry, example of the new trend

Obr. 3.8 Vysadba drevitych (nezakotenénych) fizki RRD do vymladkovych pasi se provadi ruéné
mechanizované saze¢em do kvalitné pripravené a odplevelené ptdy.

razek 3. adované rozsifent agrolesnickych systému
v Evropé (den Herder a kol. 2017)

Obr. 3.-11 Polni pokusy s péstovanim pSenice a brambor v ALS-1 Michovky a odbér vzorki pSenice pro
analyzy z kontrolniho pole
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Biomass — Agroforestry, example of the new trend

Lokalni biocent
Odtoko & linie
Hranios DKM

Obr. 4.-2 Priklad usporadani pasti ALS v kombinaci s dalsimi kulturami a) sou¢asny stav - orna ptida bez
navrhu opatreni, b) ALS v kombinaci sbiopasy aornou plidou (viceletd picnina) se zobrazenim
odtokovych linii

Example of an ALS strip arrangement in combination with other crops (a) Current situation -
arable land without (b) ALS in combination with biobelts and arable land (perennial forage)
showing runoff lines
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Biomass — Agroforestry, example of the new trend

MED v Whairok
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Obr. 4.-3 Pitklad vyhodnoceni protierozni ti¢innosti ALS-PSP na modelovém tizem{ v k. . BoSovice

Example of the evaluation of the anti-erosion effectiveness of ALS-PSP
on a model area in the municipality of. BoSovice
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Biomass from energy crop — different points of
view on its price / cost of cultivation

Perennial energy crops — plantation lifetime:

10 years (e.g. Miscanthus), 20-24 years (SRC plantations)

[ the decision to grow energy crops can be evaluated using
investment evaluation methods - NPV of project cash flows (CF)

Biomass price - energy crop, perennials, two points of view

Minimum price to get required rate
of return

C...: NPV

enercrop—

0

rate of return is equal to discount
rate used for NPV calculation

Opportunity use of soil for
conventional crops

C.i NPV =NPV

alt- enercrop convcrop
to get the same economic effect as
from growing of conventional crop

Limit of biomass price from the consumers point of view —
competition with other energies
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Biomass from energy crop — minimum price
modelling 2

Minimum — price
O Sum of discounted CF at the end of the project equals to zero

O Example of CF and DCF profiles for

Pribéh cash flow investora

Kumulovany diskontovany cash flow

PV Power
plant

O Minimum price methodology is widely
used e.g. to define FIR for electricity

. from renewables, for waste disposal,

=T e e etc.

U To derive price of commodity from
supplier point of view

SRC plantation CF profile
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Opportunity use of soil for conventional crops

C_ calculation - equality of CF generated from the production of
conventional crop for the duration of the energy crop plantation

NPV (energy) = Z 0, (1) VS E,] (l‘f Cat-Q+S: revenues
from energy biomass

plus subsidy

NPV (conv) =Y (@ (1-d)- (1'
=1 Mo 1- discount rates

c NPV (energy) = NPV (conv)

alt,1 *

T,: energy crop rotation of conv. crop R,-C4: market price of
plantation lifetime, according to site crop and cost of q
conditions conv. crop

10, 24 years
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Opportunity use of soil for conventional crops - 2

7,
NPV (energy) = [c,, O, (1+)“ " +8,~E ]-(1+7,,)"

t=1

T
NPV (conv) = Z (R,-C.)-(A=d)-(1+r, )"
t=1

c NPV (energy) = NPV (conv)

alt,1 *

Key role of risk inclusion into calculation — discount values r,, 4,1, 4
Higher risk for perennials:

- (1) high one-off costs of plantation (approx. 1440 EUR / ha for SRC, approx. 1500 EUR / ha
for Miscanthus); present value of the plantation-related costs is about 50% for SRC
plantations. If, due to bad weather conditions (e.g., due to drought), the established plantation
is damaged or destroyed, the farmer realizes a high loss,

(2) SRC or Miscanthus plantation do not reach the maximum yield of biomass in the first year,
but only with a delay, e.g., for SRC the maximum yield is attained between 8 and 12 years, the
income from the sale of biomass has a significant distance from the investment in the
plantation (future income is thus more uncertaint than current expenditures for plantations
establishment). RISK INCREASE.
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Energy crop: price modelling — case example of
the Czech republic 2

Methodology: biomass yields of energy and conventional crops are
allocated according to soil and climate conditions on given land plot

Soil valuation system used: 10 climate regions, 78 different soil types,
app. 570 valid combinations

Expected yield of crop for each combination of climate region and soil
type (long term field experiments, expert estimates, etc.

Arable land divided into agricultural production area - APA
affects production costs
APA determines the recommended crop rotation

a total of 92.3% (2,287 th. hectares) of the total arable land area
included in the analysis

7 year rotation cycle of conventional crop — different for each APA
Comparison period — based on lifetime of energy crop plantation

Year 2 Year3 Year4d Year5 Year6 Year7 Year21l |Year22

Crop2 Crop3 Crop4d Crop5 Crop6 Crop7 Crop7 Cropl
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Energy crop: price modelling — case example of
the Czech republic 3

Input data:
0 Conventional crop price: average market prices in period 2014-2018

O Production cost of conventional crop: average cost for each APA and
type of crop, year 2018 (the differences in the rated costs per hectare
among the zones differ by 10% (silage maize) to 25% (winter wheat)

O Subsidy 210.6 EUR/ha

O Production cost of SRC and Miscanthus plantations: economic models
based on results of experimental plantations

0 Cost and revenues escalation: 2%

O Income tax rate: 19%

O Discount rates: r, 4=r, 4=10% (nominal)

0 Land: LPIS - Land Parcel Identification System

O Each land plot registered in LPIS is assigned to given APA and c
is calculated simulating rotation of conventional crop

alt
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Price modelling results

High profitability of conventional crops pushes the c_, price up

SRC plantation

Cmin Calt Cmin Calt
[EUR/GJ] [EUR/GJ] [EUR/GJ] [EUR/GJ]
4.4 9.3 5.2 11.4

3.4 6.5 3.2 6.7
3.4 6.3 3.0 5.8

Miscathus plantation

Cmin Calt Cmin Calt
[EUR/GJ] [EUR/GJ] [EUR/GJ] [EUR/GJ]

7.9 10.9 7.2 10.6

7.1 9.6 6.4 9.3

11.9 18.2 11.2 17.3

Note: prices of raw biomass without storage and
transportation to final consumer

Calt [EUR/GI]

[
w

=
o

1%}

SRC, maize growing APA

MSCU

M calt ®Wcmin

Miscanthus, potato growing APA

MSCU

Hmcalt ®cmin
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Price modelling results - 2

Factors influencing calt price:
Suitability of given APA for energy crop — e.g. potato production area is
not suitable for Miscathus — typical yields app. 2,5 t(FM)/ha,year
High yields of conventional crop at given land plot — high profit that must
be compensated by a higher c;
Higher risk related with energy crop compared with conventional crop —
higher discount rate and higher c,, and c,; prices

C, Price has high variability
according to the specific
conditions of the area

Example of ¢ price
distribution for Miscanthus on
the territory of the Czech
Republic
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Policy implication

Areas with c_, lower than given maximum limit

. Based on competition with other
SRC plantations fuels and technologies -

maximum competitive c,; price

Area EUR/GJ Area EUR/GJ Area limit is 6-8 EUR/GJ

10.1% <6 41.5% <6 78.2%

38-23 <180 Z?'ng’ <180 gg-% Competition with conventional

.0 /0 < .97 < A% . ‘e

23.0% =15 97 1% =15 99.9% crop S|gr1|f|cantly_ reduces

economic potential of energy

Miscathus plantations Crop

Expectations of an increase
Area EUR/GJ Area EUR/GJ Area . :
0.0% <5 0.0% e Al in targt—;.-ted biomass may not
0,0% <8 47.2% <8 0.7% be met!

53.8% <10 88.5% <10 56.5%
80.4% <12 94.5% <12 70.0%

Note: growing areas: maize: 140 th. ha, potato: 880 th. ha, beat: 972 th. ha (areas where yield
of energy crop are defined, some unsuitable areas are excluded from the analysis)
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Conclusion

Results of the analysis are to a large extent applicable in countries
with similar conditions for growing energy and conventional crops —
e.g. CE countries

Competition with conventional crop (competition for land) is
pushing significantly up prices of intentionally planted biomass

Optimistic assumptions about the contribution of the energy crop
may not be fulfilled

Perennial energy crops are more risky for farmers than conventional
crops with a one-year production cycle - this puts further pressure
to increase the price of targeted biomass

The efficiency of growing energy crops varies greatly from location
to location - this requires a targeted focus on subsidies / support for
the cultivation of energy crops.
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Details available e.g. at:

aVAVROVA, K., KNAPEK, J., a WEGER, J. Short-term boosting of biomass energy
sources — Determination of biomass potential for prevention of regional crisis
situations. Renewable and Sustainable Energy Reviews. 2017, 67s. 426-436.
ISSN 1364-0321. DOI: https://doi.org/10.1016/j.rser.2016.09.015

0 VAVROVA, K., KNAPEK, J., a WEGER, J. Modeling of biomass potential from
agricultural land for energy utilization using high resolution spatial data with regard

to food security scenarios. Renewable and Sustainable Energy Reviews. 2014,
35s. 436-444. ISSN 1364-0321. DOI: https://doi.org/10.1016/j.rser.2014.04.008

0 KNAPEK, J., et al. Energy Biomass Competitiveness—Three Different Views on
Biomass Price. Wiley Interdisciplinary Reviews: Energy and Environment. 2017,
6(6), ISSN 2041-8396

0 KNAPEK, J. et al. Dynamic biomass potential from agricultural land. Renewable
and Sustainable Energy Reviews. 2020, 134(110319), 1-12. ISSN 1364-0321
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Thank you for your attention !
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