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https://www.agroscope.admin.ch/agroscope/en/home/topics/economics-technology/economic-modelling-policy-analysis/SWISSfoodSys.html
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HiFR) Ali Ferjani, Stefan Mann, Albert Zimmermann, (2018) "An evaluation of Swiss

agriculture’s contribution to food security with decision support system for food security
strategy", British Food Journal,
'www.bwl.admin.ch/dam/bwl/de/dokumente/themen/lebensmittel/artikel in

<https:

british_food journal.pdf.download.pdf/British%20Food%20Journal.pdf>

[+


https://www.bwl.admin.ch/dam/bwl/de/dokumente/themen/lebensmittel/artikel_in_british_food_journal.pdf.download.pdf/British%20Food%20Journal.pdf
https://www.bwl.admin.ch/dam/bwl/de/dokumente/themen/lebensmittel/artikel_in_british_food_journal.pdf.download.pdf/British%20Food%20Journal.pdf
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Abstract

Recent disruptions in international trade have had sig-
nificant impacts on consumers and producers world-
wide and stemmed from various reasons. This study
aims to identify key vulnerabilities in EU agriculture by
examining an import stop on food and feed products.
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By conducting this stylised simulation using a global
PE model (CAPRI), the authors analyse the adjustment
mechanisms within the sector, investigate regional dif-
ferences within the EU and test the model's ability to
depict such a comprehensive scenario. The findings
suggest that oilseeds are most affected by an import
stop due to their high import share. Meat is indirectly
impacted as it relies on imported soy for animal feed,
whereas other products with high self-sufficiency levels
are hardly affected. In response to the import stop. EU
production expands, increasing nitrogen surpluses, par-
ticularly in regions already facing critical levels. Meat
production partially moves out of the EU. increasing
global GHG emissions. EU consumers are negatively
affected by increased prices, leading to an overall wel-
fare decrease in the EU with exceptions for few member
states. Alongside EU imports, exports decrease, affect-
ing prices and welfare outside the EU. In the least devel-
oped countries, prices increase especially for products
that are already consumed less than recommended.
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RsETIX. CAPRIOSSEZmB . @miFSFzIR{44mB O A DiBim/d i 2
ME, €D LT, BEZERESVCLIDmBZ3INFAICERE (HEFIORZENTX)

R CIRESNIZEHARIES FUADRIE

o EMAZIESFUAIL. LIFOLSNHD Table 1. Categories of product groups and their relationships to each other

7_Zt¢gﬁ§ Group 1: Directly affected (net imported by EU)
. @EU(:&%@@A{?E\ @ EU@%%*E Oilseeds, i.e. Used for oil production and animal fodder
e — A = ; : ioh i . i i g i ¥
qE 0)7;%E(LJ:5EU/\®EHUH:II1?JJ:\ @ Soybean High import shares. Little EU production and production potential
Rapeseed, sunflower seed Lower import dependency than for soybeans. Substitutes for soybeans in animal fodder and oil/biodiesel production

ZOMOIERICLDEZDIEEL
o FERS, ‘R 1 e e
>'< J:DE /j_ J7HL3_DU‘5$E1EEI{HE IE# Other field crops, i.e. pulses and Used for human consumption and animal feed at equal shares. Substitutes for cereals and oilseeds

@IE&;IEI\ EI‘] 7709_ (I}%\%gé potatoes

Oilseed cakes By-product of processing oilseeds to oil. Used for animal fodder, alongside cereals and distilled dried grains (DDGS)

Group 2: Indirectly affected by import stop of group 1 (EU net trade position differs)

=Vl — — - -
. \
eat eat production depends on oilseeds and oilseed cakes as feed, especially for pig and poultry, which dominate
E%DD%@44DDE/\55DDE}:DL _C\ M M d d d Iseeds and oilseed cak feed, esy Ily for pig and poultry, which d EU
EU/\O)ﬁﬁU l@j(ma) 0 ’}\7@:’3@\ meat production. Less for beef, as for cattle grazing and fodder are additional sources of feeding
. Eﬁulﬁ%@fgﬂio)ijggi\un E . Other:mma] products, i.e. raw milk Pm:utc,ltmn of eggsdinddml a ]ess,n;r e):tezfr?t 1:11]k depends on imported animal feed. Raw milk is not traded internationally
= . - - and eggs ut is processed to dairy products firs
« mBEUBNTEETERE oi Used for hums on and biodiesel nroducti
= — - ils sed for human consumption and biodiesel production
on (] - t_ . ISI,"I/'I'\ . 11 J ) Sunflower and olive oil are produced predominantly by domestically produced sunflower seed respectively olives,
. E%;Eﬁﬂﬂ (,ﬁﬂa% %DD\ 9}\ whereas rapeseed oil is made both of domestically produced and imported rapeseed. Soya oil is imported or made

from imported soybeans

3. XA AT4=EIb. \4ATH

Group 3: Relatively unaffected by import stop (net exported by EU)

J_)I_/) - - xx Cereals Used for feeding animals, human consumption, bioethanol production. DDGS are a by-product of bioethanol
»J:EEDDE(IEEDD_C‘{_EE_C‘ production
gfd:(,\b\\ ﬁﬂzfﬁb%%@}\ Dairy products Cattle relies less than other animals on oilseed as feed as grazing and other locally produced fodder are also important
'Jl—?l—>(2ﬁ3<§fﬁﬁﬁb@b\ Other: Heterogeneous product categories with ambiguous reactions
7:__&)\ :/j-|J7|—b\5|3/%91\ Vegetables and fruit Heterogeneous category, therefore irl1FIi\'idunl products are affeF:ted differently ?y the ium!'t stop. EU is a net importer
for the overall category and specific products (e.g. bananas in sub-category ‘other fruits’), but net exporter for other
j=¥2) — — — - products (i.e. tomatoes, apples, table olives and wine). In the current model specification, there are limited options
. \
E% ao %0)441:“: E/S SDD E'_(:DL _C M for substitution both on the demand and the supply side
EN=rVA )Y
EU/\O)ﬁﬂUl@j(mEI B /} %:’fg Secondary products Heterogeneous category. The EU is a net importer for most products of this category (milled rice, feed concentrates,
+ NN [y - biodiesel, bioethanol, sugar). Imports are often small compared to domestic production, but domestic production of
° %o)l%l:l%\ $Fﬁ]l@%ﬁ®ﬁ!;%r§_®gu (LEIEI some products depends on imported inputs (e.g. oilseed for biodiesel production)

BzXDUEONER (wTablel) « Groupl. Directly affected (net imported by EU) : Oilseeds, Oilseed cakes, Other field crops
« Group2. Indirectly affected (EU net trade position differs): Meat, Other animal products, Oils
« Group3: Relatively unaffected (net export by EU)
w FEEDREIZIIV—-2aViERIODOVTIIREICEE
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BIEHDII—JRIOVCHIRZE (REE) B TROBED. FEOZENRAOBREIENIC
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TABLE 2 Changes in the market balance and producer prices in the EU (absolute quantity changes in million tonnes and percentage changes). Baseline scenario Im port stop scenario

Source Use

Biofuel Producer
Imports Net production Exports Human consumption Feed use Processing processing price

Group 1: Directly affected

Oilseeds —-17.316 14.023 —2.532 —0.143 —0.541 —0.077
—90% 51% —83% —7% —27% 0% 74%
Oilseed cakes —21.071 —0.860 —1.600 0.004 —19.996 —0.338
—91% —3% —87% 2% —44% =75% 69%
Other field crops —6.397 8.107 —2.247 5.816 0.419 —2.278
—98% 19% —63% 19% 11% —22% 11%
Group 2: Indirectly affected by import stop of group 1
Meat —0.677 —3.850 —4.111 —0.224 —0.193
—90% —9% —58% -1% —4% 26% I
Other animal —0.006 —1.839 —0.566 0.030 —0.004 —1.304 sunflower
products —95% —1% —34% 1% —14% —1% 14%
Oils —8.642 0.139 —1.533 —0.278 —0.149 —5.057 —1.921 sovbean —_—“
—92% 1% —63% —3% —18% =75% —28% 33%
Group 3: Relatively unaffected by import stop
Cereals —22.199 2.758 —13.443 1.546 —3.043 —5.019 0.518
—94% 1% —=33% 2% —2% —28% 5% 7%
Dairy products —0.217 —0.034 —0.613 0.457 —0.047 —0.047 u
—93% 0% —12% 1% —3% —13% 7%
Other: Heterogeneous product categories with ambiguous reactions \
Vegetables and —16.217 13.779 —7.189 6.330 —0.484 —0.909 —0.187
fruits —53% 11% —32% 5% —18% —24% —12% 31%
Secondary —0.901 1.130 —0.394 0.141 -0.222 —0.080 —0.345 \
products —34% 6% —15% 1% —69% —5% —12% 10%
sunflower

Note: Imports and exports without intra-trade, human consumption including losses.

exports

FIGURE 1 Market balance of oilseeds in the EU. Imports and exports without intra-trade, human
consumption including losses (see Table A3 for absolute values).

Groupl OHIT, &b E%%($50ilseeds (Soybean, Rapeseed,
Sunflower seed) OFZE(CDVT. 221 —3a iERzFFMICRIR
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OR-EESEIL QHEA - £EAMISRCEZR(L
Consumer surplus Agricultural profits
Agricultural area Oilseeds
{Group 1}
"B >
F
All cattle activities Other animals
(Group 2) (Group 2)
] EEE——
’ 80% 120%
Figure 5. Changes in.consumer surplus and agricultural profits (percentage changes)
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__ .. (absolute changes in 1000 ha respectively 1000 tonnes).
HiFR © AT Figure 3 Changes in trade with the EU (absolute values)
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Wolfgang B. & Hertel T. (2009) “Impacts of EU Biofuels Directives on Global Markets and EU
Environmental Quality: An integrated PE, Global CGE analysis"iftZ
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An integrated PE, global CGE analysis 1 Introduction
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Methods
2-1. Overview
it e gy = 2-2. Linking crop supply response
s oo Hgh oy T 2.3. Simulation methodology
l Results
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aal impacts of EU biofuels
resource use with the GTAP 3 .

b a1 ez change model of global trade and et of EU biofuels policies
Hinfuels 25 well a¢ the detailed, n p 3 S . d . .
e ke ) yond biofuels. It could offer -1.
1l beyond biofuels. It could off 1. Scenario description
llllll e the global impacts of EU. ultural palicy refo as well 45 analysis of the EU-
global 1 U Il A it Ligal: In Shoet. th H H
theniology elopid IALAS paper old3 grea reios o Bt s Seale s of gl sues 3-2. Commodity market impacts
bearing on agriculture, land use and the environment.
© 2009 Elsevier BY. All rights reserved. 3 3 Global Iand use impacts
1. Introduction idea is that, with a relatively unchanged global demand for food, 3.4. Detailed EU land use |mpacts

the diversion of agricultural products into the energy economy will

Both the EU and the US have implemented biofuel mandates
‘with the aim of reducing their dependency on fossil fuels while
simultaneously abating Green House Gas (GHG) emissions. These
policies provoke i of agri pro-
duction and demand patterns around the globe which, in turn
affect global externalities such as GHG emissions, as well as
regional and even local externalities such as increased nutrient
loads in ground and surface waters. impact

induce cropland conversion, as new land is brought into
production in order to satisfy existing global food demands. If
these converted lands are high in carbon content such as tropical
forests or peat bogs, then the net impact of the bicfuels programon
GHG emissions may be adverse. Indeed, in the case of corn ethanol
produced in the US, Searchinger et al. (2008) suggest that GHG
emissions could even double, when compared to the continued use

which is now for any larger EU legislative project, will
require consistent evaluation of the economic, social and
environmendal effects of proposed legislation. Such analyses will
typically build on the application of a combined set of tools, each
operating on different spatial scales.

Nowhere is this more evident than in the current debate over
biofuel mandates. Recent studies (Searchinger et al. 2008;
Fargione et al, 2008) have questioned the value of such mandates
fior recucing global warming due to the important rale of indirect
Land Use Change (1ILUC) in increasing GHG emissions. The basic

of p products. While their analytical framework is
relatively simple, the papers by Searchinger et al. (2008) and
Fargione et al.(2008) make a compelling case for considering ILLC
in any assessment of the environmental impacts of biofuel
mandates.

As a of these di i and the i
concern with global warming. some of the recent biofuel mandates
have included provisions restricting the renewable fuel standards
to biofuels which meet minimum CHC reduction standards,
inclusive of iLLIC effects. Indeed. in April of 2009, the California Air
Resources Board approved their new Low Carbon Fuel Standard.
which explicitly accounts for iLUC in determining the total GHG
emissions associated with each feedstock. However, the Board
explicitly called for additional expert input on this subject. The
2007 US Renewable Fuels Standard requires that corn ethanol
contribute to at least a 20% reduction in GHG emissions, relative to
petroleun products, inclusive of emissions associated with ILUC.

3.5. Environmental effects in the EU at the regional level
3.6. Uncertainties and areas for future research
4. Conclusions

<%EIm>

® CAPRIETILEGTAPET IV ARAEDEIEET U I7T0—F . A ABRBDOHTHL, BEIBERYD
SURZENBINE(CRAT 2RO FUADEUIBAD S EDRICEISHTIRE, S, B%¥, +
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Fig. 1. Overview of simulation methodology.
inge in cropland cover, by AEZ (hectares).
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® Ferike T, et al. “EU agriculture under an import stop for food and feed”
®  Wolfgang B. & Hertel T,“Impacts of EU Biofuels Directives on Global Markets and EU
Environmental Quality: An integrated PE, Global CGE analysis”
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(2%) caAprIlcHlFBMarket Model&Supply ModulefBlDConvergence (YXER) D{#E
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CAPRI Market Model DY R/FH

B HiESEM B Iteration (SZ{E) -convergence (YXZR)
B Demand elasticity>supply elasticity B HEEE82% (Supply function) (CHIF24tHE
&£(3Supply ModulehSHAEEYIC AT
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Approximating supply On convergence

* Supply function is unknown (supply is
a black box)

* Assume any supply function

* Starting with some price, compute
supply

* Calibrate the assumed supply function
to that point

* Solve supply + demand
simultaneously for new price

* |terate...

{7 : Thinen Institute<https://cloud.capri-model.org/index.php/s/ooyDk82g9GRR8Si>
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