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Climate change; EU Bioeconomy Strategy; advantages
of good design of agricultural cropping systems

Cereal crop yield gap in Europe - case study
Impact of CC on cereal yield in Europe
Management practices in face of climate change

Risk income analysis as a basis for decision making on
cropping systems — willow vs triticale case study

Conclusions

Institute of Soil Science v ..‘ Department

and Plant Cultivation . ) V4V § | ofBioeconomy l‘r
‘e ' n tems Analysi
State Research Institute BIOEcon = v Andidystems Andlysis HR EXCELLENCE IN RESEARC



GLOBAL LAND-OCEAN TEMPERATURE INDEX

Data source: NASA's Goddard Institute for Space Studies (GISS)
Credit: NASA/GISS
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Use well what we don’t use yet

Use better what we already use
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Climate change adaptation concerning EU MS

The farmers’ awareness of climate change
Water management in agriculture
Resilience of farming systems

Plant breeding for future climate

A S

Livestock management
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Well-designed agricultural systems: advantages

* Maintain and enhance soil fertility
* Enhanced crop growth

* Minimize spread of diseases

e Control weeds

* Increase soil cover

* Use resourses more effectively

* Reduce risk of crop failure

* Improve food and financial security
* Reduce GHG emissions
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Annual carbon streams between the atmosphere (billions of tons)
and the most biologically active resources
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Volcanism i
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Rock dissolution

Landclearing Fossil C

U. Stockmann et al. / Agriculture, Ecosystems
Burial in sediment and Environment 164 (2013) 80-99
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Sources of greenhouse gas emissions
from maize cultivation in Poland (evaluation for 30 farms)

Direct emissions from soil (N,0)
0,8

"

0,5

» Not-direct emissions of N (to water)

= Production of N fertilizers

-~ Production of seeds

Production of plant protection products

m Use of fuel

Source: Zytowski T. ,Krél A., Kozyra J., Ocena mozliwosci ograniczenia $ladu weglowego w uprawie kukurydzy na ziarno,
2018, SERIA T.XX (4)
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Diverging importance of drought stress for maize
and winter wheat in Europe
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Projected changes in European maize and wheat yield
estimated for the period 2040-2069, compered to baseline (1981-2010)
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4}&9 sustainability

Forthcoming Article

Evaluation of sustainability of maize cultivation in Poland. A Prospect Theory — PROMETHEE approach
Aleksandra Krél , Jerzy Ksiezak , Elzbieta Kubinska and Stelios Rozakis

Ranking of agricultural practices in maize cultivation in Poland
using multi-criteria evaluation by means of Prospect theory -PROMETHEE method

Criteria considered are: (1) expected gross margin (2) standard deviation of gross
margin, (3) fuel consumption (4) labour use in hours, (5) soil moisture and (6) organic

matter in soil.

Decision maker

Option

Direct sowing

Traditional ploughing

Small farm

Big farm

Raoad g

According to
agricultural experts

2

Institute of Soil Science

rl U n G and Plant Cultivation

State Research Institute

BioEcon

%

h

Department

of Bioeconomy I‘ r
HR EXCELLENCE IN RESEARCH

and Systems Analysis

I R RCH



ay

BIOSTRATEG

Im\\\ ngﬁl r

www.lcagri.iung.pulawy.pl

Reduced tillage Conservation agriculture
Strip-till
f Institute of Soil Science v ... Department l P
‘ VLT . of Bioeconomy
I U n G and Plant Cultivation BIOECOI‘\ ..‘.. and Systems Analysis ‘r

State Research Institute HR EXCELLE

IN RESEARCH



Ratio of agricultural land not receiving EU
Direct Payments (DP) to total agricultural
land (2016)

0.11-0.25
0.26 —0.50

B 0.51-1.00

Bl 101-273
14.4% agricultural land in Poland not paid by DP

Source: Pudetko et al. 2018

(2 03 m I n h a) DOI: http://dx.doi.org/10.17951/pjss.2018.51.1.119
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Share of agricultural land in Poland (2016)
not receiving EU Direct Payments (DP) by type of soil productivity

[thous. ha]
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soil valuation classes
type of land:

W Lzr - agricultural land with trees or shrubs Mt - meadows

m Ps - pastures R -arable lands

S - orchards Source: Pudetko et al. 2018

DOI: http://dx.doi.org/10.17951/pjss.2018.51.1.119
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Small size parcels prevail in unutilized land
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Small size parcels prevail in unutilized land — example
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Profitability of conventional versus energy SRC taking account of uncertainty
(SERF method: Faber et al. 2013) triticale per ha income

frequency | price | yield | PLN payoff

Uncertainty factors 1,36% 350 3,392 -1509,968
T 1,36% 350 4,24 -1232,46

Price N 1,36% 350 5,088 -954,952
- 5,30% 450 3,392 -1192,816
triticale Yield \ T 5,30% 450 4,24 -836,02
i _ 5,30% 450 5,088 -479,224
Cutting survival v 0,61% 550 3,392 -875,664
Time to maturity ? 0,61% 550 4,24 -439,58
willow 0,61% 550 5,088 -3,496
Variability 2,58% 650 3,392 -558,512
mature yields N 2,58% 650 4,24 -43,14
2,58% 650 5,088 472,232
price Contract 8,33% 750 3,392 -241,36
8,33% 750 4,24 353,3
n 8,33% 750 5,088 947,96
ExpYield = Z freq; x PAYOFF: 15,00% 850 3,392 75,792
7 15,00% 850 4,24 749,74
15,00% 850 5,088 1423,688
N 0,15% 950 3,392 392,944
CE = —In (Z freq; x e—RACxPAYOFFi)/RAC 0,15% 950 4,24 1146,18
- 0,15% 950 5,088 1899,416

- expected value 236,17

certainty equivalent 172

CE: the income a farmer would require to be indifferent to the potential result from the risky alternative
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Profitability of conventional versus energy SRC
taking account of uncertainty
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Horizontal axis: Risk aversion coefficient (RAC close to O risk neutral, RAC > 0,001 risk averse)
Vertical axis: Certain equivalent income per hectare in PLN

Willow chips price in Poland fixed at 330 PLN per t
soil class Illa and parcels >5ha

soil class llla and parcels > 1-2ha

soil class llla and parcels > 0.5-1ha

CE income willow > CE income triticale

CE income triticale

negative (graph to the right)

CE income triticale positive (only for risk neutral farmers)
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Climate change is real but not always highlighted
— purchase price for apple in Poland

NGNS %
Euro/kg
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Renewable and Sustainable Energy Reviews 100 (2019) 127-142
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Conclusions

1.

I U n G and Plant Cultivation BiOEcon

The yield gap is strongly related to GDP and it is higher in
eastern than western European countries

. Special focus in adaptation of agricultural systems should

be given to land use of unutilised agricultural land, low
qguality soil use, existing agricultural practices and farm
structure

. Risk analysis should be taken into account as a tool in

evaluation of cropping systems in climate change
adaptation

Spatial approach should be considered in case of
sustainable use of resources in agri sector
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