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1. Introduction

This Deliverable 6 on ‘AGMEMOD technical documentation’ of project 154208.X40
provides the first stage of updating the technical reporting on the AGMEMOD modelling
system. The report is a guide for current and new members of the AGMEMOD
modelling team and contains consolidated information about the model. With help of
the guide, they should be able to understand the AGMEMOD structure and its
modelling approach, and be able to create and run scenarios by using the AGMEMOD
software.

AGMEMOD (Agriculture Member State Modelling) was established in 2001 and it has been
evolving since that time. Due to a continuous changing policy and economic context, the
model needs 1) frequent updates of commodities, countries and activities, and 2) regular
improvements of methodologies and techniques. These ongoing developments have
resulted in guides, manuals and documents describing multiple aspects of the AGMEMOD
system, such as mnemonics protocol, use of data sources, data building process,
commodity flow charts, functional model descriptions, use of econometric and economic
methods, programs to carry out simulations and ways how to present model results.

There is a need to review the full set of documentation that is available and to update and
structure that in a harmonized and consistent way. As this updating process is a time
consuming task, the work will be conducted in steps over time. This Deliverable 6 provides
information on the first stage activities undertaken by the AGMEMOD consortium to update
and harmonize the technical documentation. Its focus is on describing the key elements of
the AGMEMOD system framework in Chapters 3 and 4. Aspects like folder and file
structure, essential programs for operationalizing the framework, run and solving options
under different scenario and data variants are addressed. Chapter 2 summarizes the
AGMEMOD’s background and explains how it has been developed and maintained since
2001.

2. Background of AGMEMOD model
2.1 Start in 2001

Since 2001, AGMEMOD has been developed and sustained by a partnership (*) comprising
research institutes, government agencies and universities in European Union (EU) Member
States, later extended to include partners in new Member States as well as other countries
(such as the former Yugoslav Republic of Macedonia, Russia, Turkey and Ukraine).
AGMEMOD has been funded under the European Commission fifth and sixth Framework
Programmes (?) and by contributions from partner institutes. The AGMEMOD model is
managed in a flexible manner as, depending on the specific task in hand, different
AGMEMOD partners build up a consortium around the main developers of the AGMEMOD
model. Moreover, the academic network has been extended to include broader society; the
result is the AGMEMOD network, involving market experts and stakeholders interested in
the results of the AGMEMOD Outlook. The development of the AGMEMOD model and
partnership has been continuously supported by the European Commission’s Joint Research
Centre (JRC) as the AGMEMOD model is an integral part of the Integrated Modelling
Platform for Agro-economic Commodity and Policy Analysis (iMAP) hosted by the JRC
(Salamon et al., 2017).

The primary objective in developing and maintaining AGMEMOD is to have a partial
equilibrium modelling system with the capacity to undertake model-based economic

(*) The AGMEMOD Partnership was formulated by a Memorandum of Understanding signed by all Partners.
The Memorandum continued in full force until 31 December 2015.
(*) Projects QLRT-2001-02853 and SSPE-CT-2005-021543.
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analysis of the impact of policy or other changes on the agri-food sector of each EU
Member State and the EU as a whole. The AGMEMOD Partnership’s approach is a bottom-
up one based on country-level models, using a common country model template, and their
subsequent combination in a composite EU model (Chantreuil et al., 2012). The general
structure of the AGMEMOD country and composite models is based on the so-called GOLD
template that can be found in Hanrahan (2001). A more detailed model description can be
found in Chantreuil, Hanrahan and Levert (2005). The form of the model template varies
across four different groups of commodities, i.e. grains, oilseeds and root crops;
permanent crops; livestock; and dairy products.

Based on a set of commodity specific model templates, country specific models were
developed to reflect the detail of agriculture at Member State level and at the same time to
allow for their combination in an EU model. This approach allows the inherent
heterogeneity of the agricultural systems existing across the EU to be captured within the
model’s parameterisation, while the analytical consistency across the country models is
ensured through an adherence to the agreed commodity model templates. The
maintenance of analytical consistency across the country models is essential for the
successful aggregation of country models to the EU level. It also facilitates the meaningful
comparison of the impact of a policy change across different Member States.

In the ideal case, the country models are updated, maintained and used by economic
modellers in the relevant countries. This is a unique approach, as other agricultural sector
models are maintained within one or a few institutions. The AGMEMOD Partnership also
aims to establish an advisory circle of market experts in the agricultural sector in each
country to review model projections. In total, the combined process intends to provide a
core competency in the economic modelling of agricultural commodity markets and
agricultural policy analysis, enhancing the quality of analytical results available for
policymaking and decision-making at all levels (Chantreuil et al., 2012).

While policy reform remains a political process, policy makers increasingly use evidence
based decision making in policy negotiations. Within the EU, Member States are free to
adopt differing positions in respect of policy proposals, based on their assessment of the
merits of the policy for their agriculture sector and wider economic and social interests.
Those charged with developing policy proposals at EU level, need to have an appreciation
for the likely impact of a particular policy in order to identify, at an early stage, any issues
that would prevent a policy proposal’s acceptance by the Member States. In this context, a
model such as the AGMEMOD model, which can provide Member State level detail, will be
highly useful for EU and Member State based policy makers.

2.2 Status in 2018

2.2.1 Commodities and countries

At its core, AGMEMOD is an econometric, dynamic, partial-equilibrium, multi-country,
multi-market model, initially developed for EU agri-food markets covering most EU Member
States (Luxembourg is combined with Belgium) at national level. Based on a set of
commodity-specific model templates, country-specific models are developed to reflect the
details of agriculture at Member State level and at the same time to allow their
combination in an EU model. Later, the model has been extended to capture other
countries and a stylised version of the rest of the world (ROW), which neglects any detailed
representation and policies. A close adherence to templates assures analytical consistency
across the country models, essential for aggregation purposes. In addition, the adherence
to model templates and a common modelling approach also facilitates comparisons of the
impact of a policy change across different countries (Salamon et al., 2008). Updated
templates - flowcharts and functional equations - for commodity-specific models, the land
allocation model and country-specific models will be captured in a next stage of the
documenting process.
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To ensure that each country model can be understood as easily as possible, and to avoid
multiple versions of the same series name in different countries, AGMEMOD is following a
Mnemonic Protocol that takes account of the increasing geographical coverage as well as
the increasing commodity coverage of the AGMEMOD model in the course of time. The
AGMEMOD mnemonic (or code) convention is straightforward. Variable names (of 7/8

letters in length) can be broken into three parts, roughly 2 - 3/4 -2:
The first part indicates the commodity or commodity product by two letters;

- The second part indicates the activity (or economic aggregate, ratio, etc.) that is

being described. This part of the variable name comprises 3/4 letters.

- The final part of the variable name comprises two letters and indicates the country
or aggregate of countries (e.g. EU28) that the data described through the first two
components.

Note that AGMEMOD has an option to include regional data, e.g. for Germany and
Ukraine so far. In such a case, the country code must be extended with a regional
code, e.g. West Ukraine is indicated as UA_WE.

In the course of time, AGMEMOD has been extended with extra commodities, activities and
countries. Tables 2.1 and 2.2 depict the state of art of commodities and countries that are
involved in the current AGMEMOD system (version of July 2018), in combination with its
mnemonics or codes used.

Table 2.1 Commodity names and codes in AGMEMOD

Grains and Oilseeds Root crops, fruit, other Livestock, Meats and Fish Milk and Dairy
Soft wheat WS | Potatoes PT Cattle CC Cow’s milk CM
Durum wheat WD | Sugar beets ST Dairy cows DC Other milk oM
Barley BA Sugar SuU Suckler cows BC Whole milk WM
Maize Cco Isoglucose IS Bovine animals<1ly | CV Skim milk NF
Oats OA Sweetener SE Beef and veal BV Butter BU
Rice RE Molasse MO Pigs HP Cheese CD
Rye RY Tobacco B Sows SW Casein KA
Triticale TR Cotton ST Pig meat PK Drinking milk DM
Other grains 0G Olive ail (e]e) Sheep LM Cream CE
Rapeseed RS Tomatoes TO Ewes EW Other fresh FM
Sunflower UF Tomato paste TP Broiler BR
Soybeans SB Citrus fruit CF Other poultry OP
Rape meal RL Oranges OR Poultry PO
Sun meal UM Apples AP Eggs EG
Soya meal SM
Rape oil RO Cotton CT Fish FH
Sun ail uo Cotton lint CL Cephalopods FH_c_
Soya oil SO Tobacco B Crustaceans FH_r_
Table wine WT Demersal Fish FH_d_
Teff TF Coffee CX Freshwater Fish FH_f
Quat QQ | Tea TE Other Marine Fish FH_m_
Beans BN Sugarcane SC Other Molluscs FH o_
Sorghum SG millet MI Pelagic Fish FH p_
Yam YM Plaice Fish FH_I_
Plantain PL Flatfish FH_ t
Whitefish FH w_
Salmonidae FH_s_
Fish meal FHmI_
Fish oil FHol_
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Table 2.2 Country names and codes in AGMEMOD

EU countries

EU countries

EU countries

Non-EU countries

Austria AT Finland FI Malta MT Macedonia MK
Belgium BE France FR Poland PL Turkey TR
Bulgaria BG Greece GR Portugal PT Russia RU
Cyprus CY Croatia HR Romania RO Ukraine UA
Czech R. cz Hungary HU Sweden SE Rest of World RW
Germany DE Ireland 1E Slovenia SI Iceland IC
Denmark DK Italy IT Slovakia SK Norway NO
Estonia EE Lithuania LT United Kingdom UK Ethiopia ET
Spain ES Latvia LV UE EU28 Ghana GH
Kenia KE
Rwanda RD
Tanzania TA

2.2.2 Activities

The key part of the variable name, and consequently of any attempt to construct a
standardised variable naming convention, is the middle 3/4/5 letters: the activity. The
middle 3/4/5 letters denote the mnemonics for economic activity, aggregate, or variable of
concern. When combined with the two-letter commodity and country codes, the activity
code should make clear to all other researchers involved in the project what is the meaning
of the series concerned. Activities are grouped into macro variables, policy instrument
variables, price variables, and supply and use variables. Table 2.3 gives an overview of the
main activities used in current AGMEMOD version.

Note that all mnemonics/codes used in the AGMEMOD model are stored in the Excel file
ListOfBasicMnemonics-OriginalOrder.xlsx (see section 3.3.2).
mnemonics for respectively Countries, Regions, Commodities (or Products) and Activities.
New mnemonics for new commodities, new countries and/or new must be added to the
corresponding lists in the ListOfBasicMnemonics-OriginalOrder.xlIsx file.

Table 2.3 Activity names and codes in AGMEMOD

It contains sheets with

Macro Policy instruments Prices Supply and Use
Population PO Budgetary national ENV Nominal farm price | PFN Area AHA
envelope harvested
Real GDP RGDPD Ecological focus EFA Nominal wholesale PWN Production SPR
area price
Real RGDPC Voluntary coupled VCS World market WMP Domestic use uUbC
GDP/capita support prices
$/€ exchange EXRD Coupled payments CPT 5-yr average price PF5 Imports SMT
rate
NC/€ exchange | EXRE Tariff rate quota TRQ 3-yr average price PF3 Exports UXT
rate
Deflator GDPD Price support PRC Real farm price PFR Ending stocks | CCT
component
Subsidized export SXL Real wholesale PWR Beginning ITT
limits price stocks
Historical HPT Price in euros Peuro Factory use UFA
payments in ceiling
Regional payments | RPT Other factory | XFA
in ceiling use
Total support TSU Death loss UDL
Export taxes XTX Food use/cap | UFC
Ad valorem import STX Food use UFD
tariffs

072018 7




Specific Contract Number 154208.X40 AGMEMOD technical documentation - stage 1 (Deliverable 6)

Export ban XBAN Total feed UFE
use
Industrial use | UOT
Net exports UXN
Seed use UFS
Biofuel use uoD
Economy Technology Resources Livestock
Real crushing CMR Products fat % FPP Area harvested | AHA
margin Calf slaughter KCV
Gross margin EGM Products protein % | PPP Share area ASH
returns harvested Lamb slaughter KLM
Adjusted Gross EGA Fat use FPC
margin returns Other slaughter KOT
Total expenditures TEX Protein use PPC Slaughter KTT
Feed costs FCO Extraction rate XTR Other animals
available OCA
Input costs ICI Yield/ha YHA Pigs avail. less
piglets OPA
Adj. cost index ICIA Yield/cow YCO Cows per capita CPC
Quota rent RENT Yield/ewe YPE Calf slaughter %
total slaughter CVSs
Yield/sow YPS Cow slaughter %
total slaughter CWS
Feed conversion FCA Slaughter weight
coefficient Kg per head SLW
Feed demand index | FIN Sow slaughter on
total slaughter
ration SWS

3. AGMEMOD system framework

3.1 Installation process

The AGMEMOD model system is offered to users as a zip file that can be downloaded from
a web-linkage or USB stick. Box 3.1 gives the steps for installing the model on a laptop or
computer.

Box 3.1 Installing the AGMEMOD system

1. Download the file AGMEMOD.zip to your root directory (C: drive or D: drive)

2. Unzip this AGMEMOD.zip in this root directory so that C:\AGMEMOD or
D:\AGMEMOD is generated

3. AGMEMOD runs under the program ..\AGMEMOD\GamsTools\GsePro.exe. The
easiest way to apply the tool is by creating a shortcut on your desktop:
- go to..\AGMEMOD\GamsTools\GsePro.exe

- right click (mouse) on the program GsePro.exe and select 'Create Shortcut'

- move the shortcut from the ..\AGMEMOD\GamsTools\folder to your desktop

- put the cursor on the icon, right click (mouse), select ‘rename’ and give it a name,
e.g. ‘"AGMEMOD-date’

4. Start the AGMEMOD program by clicking on the shortcut icon.

IMPORTANT:
1) No spaces allowed in names of AGMEMOD folder structure, but

underscores (_) can be used.
2) AGMEMOD folder names can be in Latin letters only.
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3.1.1 Computer system requirements

To run and solve the AGMEMOD processes smoothly, the laptop or computer needs:
- Central Processing Unit (CPU): intel i5 or intel i7 processor; and

- Internal memory of at least 4 Gigabytes.

Additional requirements for the control system of the laptop and computers are:
- Operating System:

o Microsoft Windows 7 Professional or Enterprise, 64-Bit
o Microsoft Windows 10 Home, Professional or Enterprise, 64-Bit
- Office:
o Microsoft Office 2010, 2013 or 2016, 32-Bit
o Microsoft Office 365, but then AccessDatabaseEngine of 2010 has to be

installed on top of Office
IMPORTANT: Office 64-Bit is NOT compatible with AGMEMOD.
Before downloading the AGMEMOD framework, the control systems of laptop or computer

must be checked. First, go to the Start icon (left end of toolbar) and click on Control
Panel/System - then select Security/System. Information of Figure 3.1 appears:

—

e T
g\‘ jw[fB8 » Control Panel » Systenn and Security ® Systemn
=

Ceoentrel Panel Home - - 2 +
View basic information about you

Windows 7

Roration. All rights reserved.

Device Manager Windews edition

Remote settings Windows T Enterprise

System protection Copyright & 2009 Microsoft Lo

Service Pack 1

C

Advanced system settings

8GB (4 GB
is enough)

8,00 GE {(7.70 GB usabi
S4-bit Operating Systern

Installed memony (RAM):
Systermn type:

Pen and Touch: Mo Pen or Touch Ing

s available for this Display

Computer name, domain, and workgroup settings
LOS0LEL2

LOSOLEL 2 wsrmet.nl

Cemputer marme:
Full computer narme:
Ceamputer dezeription:

wurmet.ni

Windeows activaticn
Windows is activated

Product ID: 00392-9318- 5000002 -85010 Change product key

Figure 3.1 Information on computer system

Second, the version of the MS Office system of laptop or computer must be checked:
open MS-Excel and select File/Help. Then information about the system appears (Figure
3.2).
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I A vZ janl4 Def LE cofinai
Home Insert Page Layout Formulas Data Review View
=l save
Support
Save As
Microsoft Office Help
et help using Microsoft Office.
5 Open Get help using Microsoft Offi
[j" Close
Product Activated
Info :
| Getting Started Microsoft D§fice Professional |
See what's new and find resources to help you B%ihigduct ontains Microsofi
Recent learn the basics quickly. Onemote ddicrosoft Outlook, M
InfoPath.
HER Contact Us Change Product Key
X Let us know if you need help or how we can make
ELL Office better. About Microsoft Excel
Save & Send Version: 14.0.7116.5000 (32-bit)
Tools for Working With Office Additional Version and Copyrig
L T e

Figure 3.2 Information about MS Office version

3.1.2 Software requirements

For developing, adjusting and running the AGMEMOD system, the computer needs the
following software installed:

- Microsoft Office software: MS-Excel, MS-Word.
- GAMS programming software with conopt solver (licence based).

- Gtree software (Gtree stands for GAMS tree, which is an alternative of the GAMS-
IDE); it is included in the AGMEMOD.zip file for downloading.

- R or another econometric package (e.g. Eviews, Stata).

- Adobe Acrobat.

3.3 Folder and file structure

3.2.1 Root folder

Figure 3.3 presents the AGMEMOD directory structure as depicted by the Windows Explorer
of the AGMEMOD.zip file to be downloaded.

.. AGMEMO|

) . GamsTod
I GAMSwWI

Figure 3.3 AGMEMOD directory structure

AGMEMOD runs and solves under GAMS. The GAMSwin32 folder with the necessary
programs (GAMS 24.2 version) also includes a temporary GAMS license file.

Note that the GAMS license works for 3 months. Hereafter the computer needs an
own GAMS licence file, to be provided by your company/organisation.
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The GamsTools folder contains the necessary materials needed to manage the
AGMEMOD framework (by GsePro), to run the model (by Gtree), to estimate the model (by
R or Eviews), to analyse the modelling results (by MS-Excel or DataExplorer) and to make
graphs and maps (by MS-Excel and GIS).

The MODEL folder is the main folder of the AGMEMOD system and contains respectively
country related data input files, modelling program files and result files necessary to run,
solve and analyse AGMEMOD (see section 3.2.2).

3.2.2 MODEL folder

Figure 3.4 depicts following subfolders of the MODEL folder, i.e.:

- AgmemodGamsCodeGenerator: country data files (variant dependent) and country
model files (scenario dependent).

-  Documents: documentation on data and model descriptions, manuals, course
material, publications, etc.

- Prog: central GAMS source used for any scenario and any data variant.

- Results: MS-Excel files and GDX-files with country based results per scenario.

- Scenarios: scenarios and country specific data and assumptions.

- Submodel: scenarios and country specific gams code.

- XX_GRAPH: graphs useful for analysing scenarios and country specific commodity
markets.

4 || MODEL
> 1 AgMemodGamsCodeGenerator
b 1. Documents
b Prog
. Results
b Jy Scenarios
b 1 Submodel

b1 XX _GRAPH

Figure 3.4 Model subfolders

In a nutshell, country based observed data (stored under ..AgmemodGamsCodeGenerator
subfolder; see section 3.3.2), macro and policy assumptions (stored under
Model/Scenarios subfolder, see section 3.3.2), and country based model equations (stored
under ...AgmemodGamsCodeGenerator subfolder; see section 3.3.3) are offered to the
AGMEMOD model by the [Scenarios] menu option of the GsePro user interface (see
section 3.3.1). The Baseline scenario is the reference scenario that takes account of a)
observed country data, b) projections for macro variables and policy instruments based on
current knowledge, and c) country based model equations. Scenario variants can be
defined and added to the model, i.e. its results can be compared with those of the Baseline
and/or other scenarios (see section 4.1).

3.2.3 Naming conventions

Figure 3.5 shows the naming conventions of AGMEMODs folder and file structure. Files
with:

- country’s observed commodity market data are Data Variant dependent;

- econometrically estimated country equations are Scenario dependent;

- world price, macroeconomic, policy and other assumptions are Scenario dependent.

With each creation of a new data variant (see section 4.2) and/or new scenario (see
section 4.1), its associated subfolder and file naming structures are automatically
integrated in the entire AGMEMOD system framework.
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Bask__)
+ DataVariants
<
Dat?f\r‘a‘rimigl\lame
N————
AT
AgmemodGamsCodeGenerator ’ ] s
ModelEquations
s
BE | <ScenarioName>
—
e
<CC> _ D
— Gams Main program(s) file and
General gams include files  (all gms files)
Prog
Assumptions_Baseline.xlsx
Baseli PolicyHarmon_Baseline.xls
S CountryTimeSet Baseline.
r 1

Figure 3.5 AGMEMOD's internal structure on data and scenario

3.3 Programs

3.3.1 GsePro for user interface

The AGMEMOD framework works under a researcher and user-friendly interface. Click on
the created AGMEMOD icon that has appeared on your desktop following the installation
procedure of Box 1. Figure 3.6 depicts the opening screen of the AGMEMOD user
interface.

AG AGMEMOD model [Code Version 845 24 Jan 2018] on: DANAGMEMOD-VE.0-07Mayl2018-MB\MOL

File Processes Scenarios InputData ModelSources Results Documents Presentations Help Exit

WM 44 Agri-food projections

.
e |
R
-

»
717\ for EU member states

AGMEMOD is a dynamic, multi-product, partial equilibrium model for the EU, its Me
Russia, Ukraine and East Africa.

PP WT W PN S SO Y T S I S T T HASI . . . S i S E S S (T

Figure 3.6 Opening screen of AGMEMOD user interface
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Table 3.1 summarizes the meaning of each menu option in the toolbar of the user
interface.

File Processes Scenarios InputData ModelSources Results Documents Presentations Help Bt

Table 3.1 Menu options of AGMEMQOD user interface

Menu option Meaning

File Contains:
1. Ini-files with settings on initialisation and installation

2. File and map definitions for adjusting the AGMEMOD user-
interface (GSEpro)
3. To exit the AGMEMOD user-interface

Processes Captures the steps from data reading, model running to output writing:
1. Runs selected scenarios

2. Creates Excel output for selected scenarios

3. Calculates Scenario differences, Creates Tables and Maps

Scenarios Place where to select and define scenario(s). AGMEMOD contains a
Baseline and is extendible with alternative scenarios
InputData Shows the data and equations input of the AGMEMOD tool:

1. Commodity balance (historical, observed) data
2. Scenario data: model assumptions for baseline and scenarios

ModelSources Shows the sources of the AGMEMOD model:

1. Agmemod2Gams tool: to transfer the estimated country
equations from Excel files into GAMS files

2. AGMEMOD source GAMS code

3. Eviews estimation software

Results Shows the results of the AGMEMOD model:
1. Tables and maps
2. Country and EU based results

Documents Captures background information on the AGMEMOD model:

1. Getting started with AGMEMOD tool (this document)
2. Manuals and articles

3. Help desk

Presentations Contains presentations on AGMEMOD topics

3.3.2 MS-Excel for storing data

Before addressing the main data and model file types of the AGMEMOD model system, it is
important to explain the naming (coding) of the variables used.

3.3.2.1 Mnemonic codes

Each variable used in AGMEMOD has a unique code name (or mnemonic), build up from
a Product code (2 letters), an Activity code (3/4 letters) and a Country code (2 letters).
Each mnemonic is unique and commonly used across the series of country models in
AGMEMOD.

New mnemonics are automatically added to the AGMEMOD framework according to a two-
step procedure. Use the AGMEMOD interface to open the Agmemod2Gams tool by
selecting the menu option [ModelSources]\Agmemod2Gams Tool and EQUATIONS
Files\Baseline\Agmemod2Gams Tool (Figure 3.7).
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AG AGMEMOD model [Code Version 845 24 Jan 2018] on: YAAGM D-¥8, s o T
Agmemod2Gams Prograry
File Processes Scenarios InputData ModelSources  Results Docu fons  Help
Agmemod2Gams Tool and EQUATION Files for: AliNorE Etatio - R
Baseline 5 BE Medel Equations  [: 4

BG Model Equations

AGMEMOD Gams Model and Analyzing Tools for: €6 Miosiel Eqpeibioine

i 3
i CY Model Equations
Additional Tools 3 DE Model Equations

7 ’ 1 DK Model Equations

' EA Model Equations
EE Model Equations [ 1
ES Model Equations  [: 2
ET Model Equations [: 4
Fl Medel Equations [z 2|
FR Medel Equations [+ 4

[
[
[
Using Eviews 4 CZ Model Equations [
[
[
[

AGMEMOD is a dynamic, multi-product, partial eq!
and East Africa. GH Moedel Equations  [:
GR. Model Equations [

AGMEMOD generates baseline projections up to th HR Model Equations  [:
HU Medel Equations  [:
Figure 3.7 Opening the Agmemod2Gams Tool via menu option [ModelSources]

Select the option Open ListOfBaseMnemonics File under the menu option [Extensions]
(Figure 3.8), and an Excel file with the name ListOfBasicMnemonics-OriginalOrder.xlsx
opens. It contains sheets with mnemonics for respectively Countries, Regions,
Commodities (or Products) and Activities used in AGMEMOD. For example, the Products
sheet has a code WS for the product Soft Wheat; the Countries sheet has a code AT for
Austria.

New mnemonics introduced in AGMEMOD structure

New mnemonics for new commodities, countries and/or activities that enters the
AGMEMOD system, must be added in the ListOfBasicMnemonics-OriginalOrder.xIsx file.
When included, save and close the file and the screen of Figure 3.8 appears again. Then
next essential step is to integrate the new mnemonic(s) in the AGMEMOD folder and file
structure by:

- Clicking on the [Process all Base Mnemonics to GAMS Model] button (Figure
3.8).

- After the message ‘successful integration of mnemonics', the screen can be closed
by clicking on the [Close] button.
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# Agmemod2Gams : From Excel Equation aéﬁniﬁons to Gams Code Gen tor ‘Current scenario: Baselin_

File Options Mnemonic Information Data | Extensis B

Processing Actions | Add new Base anmgasehﬂne@

Step 1: open Mnemonic
list file and add new
Process all Ease Mnemo{cs to GAMS Model mnemonic

™ Create Excel Results File for New Country

Step 2: click on this button
to integrate the new
mnemonic into the AGMEMOD

|- Close |

Figure 3.8 Opening the Mnemonic List file by using the Agmemod2Gams tool

3.3.2.2 Data file types
AGMEMOD needs four MS-Excel data types to populate, run and solve the model:

1. CC-Datagmemod_Base.xlsx: observed country data for agricultural commodity markets
(Data variant dependent).

2. AssumptionsInput_Baseline.xIsm: historical and projected data on world prices,
macroeconomics and policy instruments (Scenario dependent).

3. CountryTimeSet_Baseline.xlsm: historical and simulation time periods per country CC
(Scenario dependent).

4. PolicyHarmon_Baseline.xlsm: harmonised policy data on budget enveloped for EU
member states (Scenario dependent).

Ad 1. Country data files: CC-Datagmemod_Base.xIsx

The _Base in the file name refers to the Base data variant for the agricultural commodity
market data. There are two ways to look at the figures in the CC-Datagmemod_Base.xIsx
file, by:

- Windows Explorer ..\MODEL\AgMemodGamsCodeGenerator\CC\DataVariants\Base.
- Agmemod user interface: select option [InputData/\Country Data (Excel
DataVariants)\Base\CC-Datagmemod (Figure 3.9).

CC-Datagmemod_Base.xlIsx includes worksheets with data for econometric estimations of
the Country model to be developed. This file is formatted along description (column A),
unit (column B), mnemonic (column C), and annual data series (from column H) for each
variable included.
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MadelS Results D ts
e ko A S e SRR ot S o CG Datagmemod  [: 16.04.2018 16

[: 16.04.2018 16
[: 16.04.2018 16
[: 16.04.2013 16
[: 16.04.2018 16
[: 16.04.2018 16:
[: 16.04.2018 16:
[: 16.04.2018 16:
[: 16.04.2018 16:
[: 16.04.2018 16:1
[: 02.04.2018 19
[: 16.04.2018 16
[: 16.04.2018 16
[: 16.04.2018 16
[: 16.04.2018 16
[: 16.04.2018 16:1
[: 16.04.2018 16:7

[ A8 0 N0 15,

Figure 3.9 Examining Country Data files, via menu option [InputData]

Ad 2. Macroeconomic and EU policy assumptions: AssumptionsInput_Baseline.xIsm
The second part of the file name (_Baseline) indicates that assumptions have been set for
the Baseline version of the Assumptions Input data. There are two ways to look into it, i.e.:

- open the file in Windows Explorer via ..\MODEL\Scenarios\Baseline folder.
- Agmemod user interface by selecting menu option [InputData/\ScenarioData
\Baseline\Assumptions Input Data (Figure 3.10).

AG AGMEMOD model

File Processes Scenarios

[Code Version 8.45 24 Jan 2018]

InputData MeodelSources  Results

Country Data (Excel: DataVariants)

Base

Scenario Data (Excel)
Baseline

Calculated and Derived Inputs (Gdx)

Baseline

Country Data (Gdw: DataVariants)

Base

Scenario Data (Gdx)

Baseline

Fish Input Data (Gekx)

Documents

»

>

on: Y:\VWAGMEMOD-VE.0-13April2018-w2\MODEL

Presentations

LYy
Assumptions Input Data
Policy Harmonization Data
Country Time5ets Data
Equation Shifter Data

Help  Exit

Agri-food |

[: 13.04.2018 10:10:18]
[: 05.04.2018 15:21:02]
[: 05.03.2018 15:33:52]
[: 22.02.2016 1%:17:20]

SAA

for EU men

I
AGMEMOD is a dynamic, multi-product, partial equilibrium model for the EU

and East Africa.

Figure 3.10 Examining the AssumptionsInput file by menu option [InputData]

The file AssumptionsIinput_Baseline.xIsm opens and shows the following worksheets of

importance:
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- World: world price projections for commodities captured in AGMEMOD (USD, NC,
€).

- Macro: macroeconomic projections per country.

- EU_policy: common EU policy measures on CAP and trade measures.

- CC_policy: country specific policy measures.

- Trend: trend variables.

- Dummy: dummy variables.

These sheets contain values for the exogenous variables driving the outcomes of the run
and solve process of the AGMEMOD model.

Ad 3. Country dependent policy assumptions: PolicyHarmon_Baseline.xlsm

This file is Scenario dependent. The second part of the file name (_Baseline) shows that
this example uses the values of the Policy Harmon data as assumed in the Baseline. There
are two ways to examine this file:

- open it directly in the Windows Explorer via ..\MODEL\Scenarios\Baseline folder.
- Agmemod user interface by selecting menu option [InputData/\ScenarioData

\Baseline\ Policy Harmonisation Data (Figure 3.11).

AG AGMEMOD model [Code Version 8.45 24 Jan 2018] on: YHNAGMEMOD-VE.0-13Apnl2018-v24MOD
File Processes Scenarios  InputData  ModelSources  Results Documents  Presentations Help  Eat

Country Data (Excel: DataVariants)

Basze

M4/ Aerif

Baseline » Assumptions Input Data  [: 13.04.2018 10
Policy Harmonization Data  [: 05.04.2018
Country TimeSets Data  [: 05.03.2018 15:]
Equation Shifter Data  [: 22.02.2016 1317

Country Data (Gdx: DataVariants) r
, FYY TorEU

Baze

Scenario Data (Bxcel

Calculated and Derived Inputs (Gdx)

Bazeline »

Scenanio Data (Gx)

Baseline »

Fish Input Data (Gdx) »
Figure 3.11 Examining Policy Harmonisation file, via menu option [InputData]

Ad 4. Initialization and settings: CountryTimeSet_Baseline.xlsm

This file is Scenario dependent. The second part of the file name (_Baseline) shows that
this example takes the Baseline version of the Country Time Set data (Figure 3.12). There
are two ways to examine this file, by

- open it directly in Windows Explorer via ..\MODEL\Scenarios\Baseline folder.
- Agmemod user interface by selecting menu option [InputData]\ScenarioData

\Baseline\ CountryTimeSets Data (Figure 3.12).

The file CountryTimeSet Baseline.xlsm opens and shows following worksheets of
importance:
- HistoryData: observed data set per country; associate with lengths of data series in
CC-Datagmemod.xIsm files.
- RealSimulationPeriod: length of the simulation period per country.
- GroupMembership: countries in a Membership, e.g. EU28, with entering and/or
leaving year.
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AG AGMEMOD model

File Proceszes Scenarios

[Code Version 843 24 Jan 2018] on: YAAGMEMOD-VE.0-134pri2018-w2y
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Figure 3.12 Examining CountryTimeSet file, via menu option [InputData]

3.3.2.3 Parameter types

Previous section addressed the four main types of MS-Excel data files that must be filled
with a) country specific data and b) general assumption data in line with the data building
protocol of the AGMEMOD systems framework (will be described in the next stage of the
technical documentation process). All endogenous and exogenous variables appear in the
AGMEMOD model with a unique mnemonic code, and thus can only enter once in a
specific data file. Further, each mnemonic code has been linked to a unique parameter
type in the AGMEMOD system (Table 3.2).

Table 3.2 Parameter types used in AGMEMOD

Parameter type Meaning

V2(P_A,C,T1) Product P and Activity A in Country C in vyear T1;
endogenously calculated; endogenous in model

V(P_A,C,T1) Product P and Activity A in Country C in year T1; fixed on the
last observed year; exogenous in model

VWP(P_A,T1) World market price for Product P and Activity A in year T1;

exogenous in model

VPOL(P_A,T1)

EU dependent Policy variable for Product P and Activity A in
year T1; exogenous in model

VPOLC(P_A,C,T1)

Policy variable for Product P and Activity A in Country C in
year T1; exogenous in model

VMAC(A,C,T1)

Macroeconomic variable for Activity A in Country C in year T1;
exogenous in model

V_PH(A,C,T1)

Policy variables on budgetary envelopes in Country C in year
T1; exogenous in model

TREND(T1)

Trend variable in year T1, exogenous in model

DUM(D,T1)

Dummy variable in year T1; exogenous in model

3.3.2.4 Data reading

In a next step, information from the four main data file types must be integrated into the
AGMEMOD system model by a data reading procedure. This process is managed through
the AGMEMOD tool by selecting menu option [Processes] / Run selected Scenarios. Next
click on the [Start AGMEMOD processes and Scenarios] button.
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Note that the instructions in the rights side box indicate that a scenario — in order
to open the correct files - needs to be selected first as data files are scenario
dependent. Therefore, if not already done, open the menu option [Scenarios] and select
Baseline. When done, return to the menu option [Processes], click on [Start
AGMEMOD processes and Scenarios] button and it imports all necessary data files
related to the selected Baseline scenario. In the same process, the model will be run and
solved for the selected Baseline scenario (details of this second stage are in chapter 4).

At the end of this process, a text box with information on the reading and model running
process appears on the screen, together with a note whether the process has been
executed successfully or unsuccessfully (Figure 3.13).

s Scenarios InputDate  ModelSources Results Documents Presentations  Help

Loop_states_run

Starting PreProcess running for: 1. Run selected Scenarios ....... at 6-8-2012 15:08:57
lloop done: 1 for: Baseline at 6-8-2012 15:14:00

@ 1, Run selected Scenarios Starting PostProcess running for: 1. Run selected Scenarios ... at 6-8-2012 15:14:00
Processes finished succesfully ~ at- 6-8-2012 15:14:00 !

Figure 3.13 Message on the status of the reading and running process

When the reading process was unsuccessful, the error type message(s) can be found in the
Agmemod.|st file, which is in the ..\AGMEMOD\MODEL\Prog folder.

3.3.3 MS-Excel for storing equations

Along with the set of country and assumptions data, AGMEMOD needs a set of equations
that represent the main agricultural commodity markets in a country. These country-based
equations are stored in the MS-Excel file CC_ModelEquations_Baseline.xIsm. In principle,
the equations are Scenario dependent and Country dependent. The second part of the file
name (_Baseline) shows that the model equations represent the Baseline version (Figure
3.14). There are two ways to examine this file, by using:

- Windows Explorer via ..\MODEL\
AgMemodGamsCodeGenerator\CC\ModelEquations\ Baseline folder.
-  Agmemod user interface by selecting menu option

[ModelSources]\Agmemod2Gams Tool and EQUATION Files\Baseline\CC Model
Equations (Figure 3.14).

AG AGMEMOD model [Code Version 8.45 24 Jan 2018] on: YAAGMEMOD-VEL 24 ——toao b ioas
Agmemod2Gams Prograr|
File Processes Scenarios InputData | ModelSources  Results Documents  Presentations  Help
© Agmemod2Gams Tool and EQUATION Files for: A Mo Pyt E
Buseline z BE Model Equations  [: 4

BG Model Equations
CG Model Equations
CY Model Equations

AGMEMOD Gams Model and Analyzing Tools for: [[
[
Using Eviews 2 CZ Model Equations [
[
[
[

Baseline >

Additional Tools DE Model Equations

>
7’ ' 1 DK Model Equations
© EA Model Equations
EE Model Equations  [: 1
ES Model Equations  [: 2
ET Model Equations  [: {
FI Model Equations [ 2

Figure 3.14 Examining AGMEMOD equation files, via menu option [ModelSources]
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For example, select the French equation file in the Baseline scenario and
FR_ModelEquations_Baseline.xIsm will open (FR is the country mnemonic for France). It
shows rows with variables that are similarly structured as the rows in the associated FR-
Datagmemod_Base.xIsx file. Moreover, the content of columns A-G is similar in both files.
Apart from that, columns H and I in FR_ModelEquations_Baseline.xIsm cover specific
equation information on the variable:

- Column H identifies the type of equation that is used, i.e.:

e EQ (stands for Equation) type, which means that the variable has been estimated
or calibrated

e IDEN (stands for Identity) type, i.e. variable has been derived from other variables

e FX (stands for Fixed) type, i.e. variable has been fixed on its last observation

e FEQ_HFX (stands for Equations with Fixed data), i.e. variable has been simulated,
but overrules estimations with observed data when available

e SUM_PROD (stands for Summing Products), for summation of sub-products to main
product; e.g. sum of fish species to a fish family

- Column I presents the specification of the estimated, calibrated or derived equation,
expressed in mnemonic codes.

3.3.4 Agmemod2Gams tool for generating GAMS model

3.3.4.1 Role of tool

AGMEMOD systems solves in GAMS (conopt solver), which means that the equations
covered in the CC_ModelEquation_Baseline.xIsm need to be transferred into GAMS code.
To get a consistent modelling framework, the one-to-one relation between information
from data files (like CC-Datagmemod_Base.xlsm and AssumptionsInput_Baseline.xlsm)
and model equation files (CC-ModelEquations_Baseline.xIsm) must be guaranteed. To
achieve this, the Agmemod2Gams tool plays a key role in ensuring a consistent,
transparent and error free GAMS program. The tool has as main objectives:

- To check if all country data have been entered to the database files, when specified
in the country model equation file.

- To check if foreign country data (e.g. key prices) used in the own country model is
captured by the corresponding foreign country data file cc-
Datagmemod_Baseline.xIsm.

- To check the use of mnemonics and the use of equation types.

- To report errors and problems regarding miscommunication between database and
equations.

- To re-estimate a complete country model in case of new data or new equations.

- To write the GAMS code of the country Model equations, inclusive sets and
parameter declarations of products, activities, countries and time.

- To automate the integrating of new mnemonics into the AGMEMOD framework.

If the specifications of the country model equations have been correctly implemented in
the CC_ModelEquations_Baseline.xIsm files, then the Agmemod2Gams tool will transfer
these from these MS-Excel files into GAMS code. I.e. related Equations_CC.gms files
(extension .gms refers to GAMS) are automatically generated and fully integrated into the
overall AGMEMOD system framework. This GAMS code generation procedure holds for new
and/or updated equations.

3.3.4.2 Application of tool

The Agmemod2Gams tool transfers country’s model equations into GAMS code by
selecting the user interface’s menu option [ModelSources]\AGMEMOD GAMS model and
Equation Files\Baseline\Agmemod2Gams Program (Figure 3.15).
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AG AGMEMOD model [Code Version 8.45 24 Jan 2018] T -
Agmemaod2Gams Prograrr
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Figure 3.15 Access to Agmemod2Gams tool by menu option [ModelSources]

In Figure 3.16 select FR (mnemonic country code for France) in the [Choose
country/Country to process] box. Then, click on the [Start Processing] button and
the Agmemod2Gams tool starts to check the data and equation conditions related to the
French case. If all the conditions are fulfilled, then the CONGRATULATIONS!! message
appears on the screen.

Further, the Agmemod2Gams tool will have transferred all equation specifications of FR-
ModelEquations_Baseline.xIsm into GAMS code (Figure 3.17) by creating a new
Equations_FR.gms file. To exit the Agmemod2Gams tool, click on the [Close] button.

‘3} Agmemod2Gams : From Excel Equation definitions to Gams Code Generator Current scenario: Baseline Current datavari

File Options ModelEquations Data Extensions Exit
l Schema of Equation Information in pre-GAMScode | List of Wamings Found | Generated GAMSCode

mm Process-

FE "France" -

[~ Process all Countries of Current Scenario

[T FProcess Options list of Countries

~Processing Options-
Progress of Processing Status

-PROCESSING of equations for FR for scenario Baseline  at: 11.06.20]
- AuxiliaryVariables loading ... done
< :Eountr;«r Palicies and Model Schema to Estimate loading ...
- PolicyHarmon loading from Excel by OleDB....

-Model Schema to Estimate loading ... done
- Processing Equations to EquationSchema to transform to GAMS.... dong

[ Add AdjustmentTerm to EQ

- Equations to Analyze file written: Done Il
- Processing EquationSchema to GAMS code....

Figure 3.16 Checking data and equations of French model and generating GAMS code
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3.3.4.3 GAMS files in Gtree

Use the AGMEMOD tool for opening the model source file Agmemod.gms by selecting the
menu option [ModelSources]\AGMEMOD GAMS model and Analyzing Tools\Baseline\
AGMEMOD GAMS model

Search for the French GAMS file by clicking on the following *"_ poxes in screen’s left
column:

B MainModel.gms - E"CountryListAllCountryModels. gms -8 ‘Equations_FR.gms

The file Agmemod.gms opens in Gtree (GAMS tree, which is an alternative for the GAMS-
IDE) and the screen shows two columns. The left-hand side column displays the
breakdown of the AGMEMOD source code in sub-files for respectively settings, parameter
and variable definitions, data reading, model calculations and output savings. In practice,
this Gtree framework enables the AGMEMOD user to manage the model. The code of the
French AGMEMOD model will display on the right-hand side of the screen (Figure 3.17).

File Actions Options GAMS R Programs Templates Close WLOG Help

" @Files | E-References | la B A0l e 0% AL s EAS TR
= [23] CountryListAllCountryModels gms [a] | SCountryListAllCountrylodels.gms | #Equations FR.gms |

i} [16] Equations_AT gms L (T
[17] Equations_BA gms 14 | Correct procedure: implement adjustments in your estimation program file

b/ [18] Equations BE gms 15 | |*! and/or in CC-ModelEquations file.

&-[19] Equations_BG gms 16| |*! Accordingly, these adjustments will be implemented
E?} Egi:}:zg?g&;:g 15 *1 in your GAMS model by applying Agmemod2Gams!!

[ [22] Equations_CG.gms El ig s R e e e o o o
[23] Equations_CN.gms = 20

E Eg Egd:gg:: g;gmﬁ 21 Sinclude ..\SubModel\%iScenaric%\EquationDeclarations FR.gms

[} [26] Equations_DE gms 22

[ [27] Equations_DK gms 23
[28] Equations_EA gms 24 |+

B [29] Equations_EE gms | 131 ]

[ [30] Equations_ES gms 12304 | +]
[31] Equa1|un57ET gms 12412 |+

F [32] Equ 13143 |+

g E] Equations_FR.gms ? 13266 |+

' _FR.gms 3540 | +]
B 241 m s AR 14541 |+
B L1112 G EDS PR 16102 | #]
[ [2304] 3 PP ES 6144 |+
[+ [2412] 4 1 RICE 6323 ||=
H [3143]5 OTHE F  lleaza | |* =quat: ha tonne/ha]
B (320016 ENE 3 16325 | |EQ WS YHT FR(,,
EJ‘ {323?}; 5 6326 vz ("WS YHE"; "FR";
- [6102]9 < rary (VZ("WS_YHR","FR",T1-1) + V2("WS_YHA","FR",T1-2) + V2("WS_YHA","FR",T1-3)
[‘[6144]10- 16328 * V2("W57YHA","FR",,, 4) + VZ("W57YHA","F'R",T1*5)) !5
 [6323] 11 o |5 o ) o
[+ [6639] 12 16330 | | * Equation[573]: ha tonne/ha]
6870 13 16331 || |EQ WD YHT FR(T

0 [6972] 14 < 6332 | |v2("WD YHT","FR",
T [7049] 15 16333 (V2 ("WD_YHA", 1) + V2("WD_YHA","FR",T1-2) + V2("WD_YHA","FR",T1-3)
[+ [7308] 16 16334 + v2 ("WD7YHA", TER™; ¥ &v2 ("WDii"HA", "FR".T1=5)) / 5
B [7373] 17 6335 b
E [7522] 18 | 18336 * Equation| 1d tonne/ha [Unit: tonne/ha]
i+ [7666] 19 LIVE | €337 | |ee_ma vk e )t d (" FRY,T1) ..
1241 Eriiatinne 72 o | 6338 Y2 ("BA YHT","FR",T1)

| Colors | Template | GAMS solve | Jumplst| Goto | History | Todo | 16339 (V2 ("BA YHA", "EFR"

) + V2("BA YHA","FR",T1-2) + V2("BA YHA","FR",T1-3)

. & 16340 + V2("BA YHA", "FR", + V2("BA YHA","FR",T1-5)) / 5
= ] :
Delimiters EEJ o3 P 5 . -
16342 Equa :‘" - tonne/ha {Unit: tonne/ha]

16343 || |EQ CO YHT FR(T1)$TotalSimul
Strings/descriptions/elements 16344 || |v2("CO YHT","FR",T1) =E=
1

Figure 3.17 GAMS code of French AGMEMOD model

-.(uFR.. T1) ..

GAMS code for all equations used in all country models has automatically been generated
by the Agmemod2Gams tool, with a standard setting of the equation description. The
econometrically estimated/calibrated parameters are in green, whereas the headings
of sub-topics are in red. The country models have been split up into various sub-topics,
which can be easily found through the tree structure on the left-hand side of the screen.

Exit Agmemod.gms by selecting File\exit in the upper tool bar or by clicking on the BS i,
the upper right-hand corner of the screen.
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3.3.5 R software for estimations

The AGMEMOD model is built on econometrically estimated functions and identities, in
combination with the use of calibrated and adjusted functions (Chantreuil et al, 2012). To
perform a smooth estimation process for (new) commodities, countries or activities,
following practical guidelines are useful:

- Think about the economic or policy relationship of the variable to be estimated
(e.g. the logic sign of parameter; expected size of parameter).

- Look how it has been done in other countries, or for other sectors.

- Do not use too many variables in case of a short time series.

- Do not leave important variables out.

- Avoid lags of the same variable.

- Try estimations without trends first (except yields).

- Make sure the independent variables have the expected sign.

- Start with estimating only one equation at a time, and then check the results.

Equations can be estimated with R software®, which has been integrated as application tool
in the AGMEMOD system framework.

AGMEMOD's estimation process contains three stages. First, providing new data updates
from CC-Datagmemod, AssumptionInput and PolicyHarmon files to the R tool (section
3.3.5.1). Second, defining the equation to be (re-)estimated and executing the estimation
in R (section 3.3.5.2). Third, transferring the estimated equations into the AGMEMOD
system framework (section 3.3.5.3).

3.3.5.1 Data in R

Go to the R estimation tool via the scenario in which (re)-estimations need to be
executed, e.g. in the Baseline scenario. First, in the AGEMMOD user interface select menu
option [ModelSources]\AGMEMOD GAMS model and Equation
files\Baseline\Agmemod2Gams Program. Second, select the country from the list, e.qg.
Czech Republic (CZ), that needs a (re-)estimation, and third, take the option
[ModelEquation]/Estimate Equation in R (Figure 3.18).

Step 1: go to
Agmemdo2Gams

3 See https://www.r-project.org/. R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS.
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Figure 3.18 Steps to enter the R estimation tool

Next screen appears (Figure 3.19), including an information box with the message that
data in the Excel files have recently been updated. This is based on checking the date of
each data file used. It is recommended to click on yes, as it is important to insert most
recent data in the (re-)estimation procedure.

Step 2: select country
to be estimated

'@2 AGMEMOD model [Code Wersion 8.35 30/03/2017] on: Chilsershwolf_wverenatEL-

File Processes Scenarios  InputData = ModelSource Bocuments Presentations Help  Exit

ATION Files for: |

ﬁ Agmemod2Gams : From Excel Equation definitions to Gams Code Generator Current scenario: Baseline Current

File Options ModelEquations Data Extensions Exit
Processing Actions

Choose Countries/Country to Process

T o L I

,ﬁ Agmemaod2Gams : From Excel Equation definitions to Gams Code Generator Current scenaric: Baseline

File Options = ModelEquations Data Extensions  Exit
P[DCESSing Open ModelEquations xlsm File

Estimate Equation in R

Choos TextVersion of Equations

Compare TextVWersion of Equations with ¥
Statusinfo File
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td

File Options ModelEquations Data Edtensions Exit
Processing Actions Estimate in R

Equation to Estimate

Equation Estimated

]l
Equation Characteristics Equato The window “Information” R Code
Coungy, 2ot e pops up automatically in
ez |
case data have been
_ changed (in Excel-sheets)
Choose Variable Equation Type

‘ E e Click YES (and wait)
e Data is updated

‘Be““"“‘a‘ |E"‘m%" e These updates are
taken in the estimation
process

# Select EQTypes Only " Has Intercept

Figure 3.19 Opening screen of R estimation tool

A new window pops up with information on which files have been updated and transferred
to the R tool. Close it - by clicking on BE&8- after the statement Succesfully updated
R_Data for Estimations has appeared (Figure 3.20).

¥

File Options ModelEquations Data Extensions Exit
1

Processing Ac , ———

EqUEli File Edit Config
tme  _—— | description————
04.05 2077095649 Stating B.Data-Hprste Frocedurs
04.052017 08:50:49 Start reading AGMEMOD [Code Yersion 8.25 30/03/2017] Baze Data on B
Eaua 04 052017 08:50:43 readln excel for Basedata of CZ2
q Raij gdata of HU
l_- B0 betEt [Code Werzion 8.35 30/03/2017F] Data for Scena
. D4 DE 2Mm7 DB ED a3 Startlng R Data F'repanng Tuplez Procedure
04.05.2017 08:50:53 Starting R-Drata to Gdx fle
04.052017 08:50:53 wititing AGMEMOD Data to AbG_E stimationD ata, gdw. .. pleaze

Figure 3.20 Successful update of R data for estimation

Warning: if the information box does not pop up, despite a recent data update,
there are two options to get the data updates anyway:

- Option 1: close the Agmemod2Gams tool. Then open the changed assumptions
and/or CC-DataAgmemod_base.xls file(s) and save it/them again (so the files get a
new date!). Apply again the steps as described in Figures 3.18 to 3.21.

- Option 2: force the update of R-data by selecting the [Options] menu in
Agmemod2Gams and activating the option Force Update Data for R (Figure 3.21).
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Run Options

File Locking O

[ Lock Set G

(File Opiidns ModelEquations Data Extensions Exit
Processing Actions Options

[~ Show Batch Processes

. Select Force
tlon%pdate Data
for R

[~ Lock Model GmsFiles

Set Generation

[ Renew all

| Reset Pre

Endogenous W

[ Fix WMP

-

— O honl M

Figure 3.21 Option to force data update for R estimations

Warning: if the R program informs about an error when reading the equations of
the selected CC-ModelEquation_baseline.xlIs file (Figure 3.22), then the solution

IS:

- Process the country for which the estimation has to be done: [ModelSources]\
AGMEMOD GAMS model and Equation files\Baseline\Agmemod2Gams Program.
Then select the country from the list that gave the error message, and press the

[Start Processing] button.

- Restart R and it will load the updated equation information.

Equation Type
|

EndYear

[—- Error

P

[ Hac Intorrant

,  Basic info for estimations NOT loaded: file not found:
@ C\Users\wolf_verena\EU-Outlook\AGMEMOD-V8.0-20May2017\MODEL\AgMemodGamsCadeGenerator|

el

Figure 3.22 Error message during data updating process

3.3.5.2 Estimations in R

Having most recent data from the CC-DataAgmemod_base, Assumptionlnput and
PolicyHarmon files successfully transferred into the R program (Figure 3.23), the
estimation procedure can start. Next screen appears (Figure 3.24) with information on the
country, CZ in the example, for which (re-)estimation(s) needs to be conducted. Next step
is to select the variable to be (re-)estimated by typing the mnemonic in the Choose
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Variable box; the estimation as currently exists in CZ-ModelEquations_baseline.xls will be
displayed in the Equation Estimated box. Then press the [Clean EquationLine] button.

m‘ Agmemod2Gams: From Excel Equation definitions te Gams Code Generator Current scenario: Baseline Current datavariant: Base C

File Options ModelEquations Data Extensions Exit
Processing Actions Estimatein R

3 Equation to Estimate

Equation Estimated (current)
E—‘ |UFASHCZ =0.00572513629815 + 0.164222684769*UFEGMCZ/RSEGMCZ - 0.835210979154*1/TRENDSQ + (0.0523330(

1. The country of interest

Equation Characteristics 2. Search for variable to be (re-) l Data Inpu
2 Country Sheet Line estimated by typing in the
lcz |database 301 i = ERE
3. The equation currently in the Excel
file is displayed
Choose Variable Equation Type 4. Press [Clean EquationLine] button
:I ufaspi[e4 - |Ea_HFx
4 FS
LIECOTRZ EndYear

Figure 3.23 Selecting the variable to be (re-)estimated

The [Clean Equation Line] option is important in order to get the (existing) equation in a
correct format for being (re-)estimated in R, which means, it can have:

- No intercept or only one intercept.

- Left side variable to be explained by more than one variable, which are recognized

by parameter value(s).
- No 'min’ or ‘max’ functions included.

An error message will appear if this rule do not hold in the already estimated equation
under reconstruction (Figure 3.24). For example, the UFASHCZ equation to be re-
estimated contains a calibration term at the end (0.052333-0.087204), which in fact must
be regarded as another intercept term apart from the 0.00572 intercept term.
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F

File Options ModelEquations Data Extensions  Exit

Processing Actions Estimatein R

Eqguation to Estimate

Eqguation Estimated (current)
A |UFASHCZ = 0.00572513629815 + 0.164222684769"UFEGMCZ/RSEGMCZ - 0.835210979154*1/T}H

Equation Characteristics Equatio
Country Sheet Line
lcz database 391
Choose Varable Equation Type >
|UFASHCZ ~| [EQ_HFX
BeginYear EndYear

Figure 3.24 Error message if current estimated equation has wrong format

Therefore, the equation in fact contains three intercepts, while it may have only one.
Solution:

- Correct the equation in the Equation Estimated box by deleting the calibration
term; and press [Clean EquationLine] button again. Or
- Write the mnemonics by hand in the Equation to Estimate box (Figure 3.25).

m’ Agmemod2Gams : From Excel Equation definitions to Gams Code Generator Current scenario: Baseline Current datavariant: Base Curr

File Options ModelEquations Data Extensions Exit

ssing Actions  Estimate in R
[T
il

Equation to Estimate
|UFASHCZ=(UFEGMCZ/RSEGMCZ)+(1/TRENDIO0) —

Equation Estimated (current)
A |UFASHCZ =0.00572513629815 + 0.164222684769*UFEGMCZ/RSEGMCZ - 0.835210979154*1/TRENDS0

1. Additional calibration term deleted

2. Press Clean EquationLine again
Equation Characteristics 3. Variables appear in Equation to )utl
Estimate box: ,dependent —

?Zuntw jz{::;ase F variable" =, (1st independent variable
] term)"“+"2nd variable"+ ...

Note: a ratio of variable (e.g.
Choose Variable ERERTPS UFEGMCZ/RSEMCZ) must be in brackets!

4. Decide if your estimation needs an —
UFASHCZ o [EQ_HFX intercept or not

5. Button ,Estimate Equation“ has

S LT become active now. Press it.

[1990 12015
|

Figure 3.25 Determination of equation to be estimated

When pressing the [Estimate Equation] button, the summary of the equation estimation
results is depicted in the right hand side box (Figure 3.26).
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==

File Options ModelEquations Data Extensions Bxit

Processing Actions Estimate in R |

Equation to Estimate
|UFASHCZ=(UFEGMCZIRSEGMCZ)+(1ITRENDQD)

Equation Estimated (new)
A |UFASHCZ=—0.0879576919486649+O.285544339073594*(UFEGMCZIRSEGMCZ)—1.24508247295588”(TfTRENDQD)

Equation Characteristics Equation Summary |Compare Estimates | Data

Country Sheet Line Transformed variable terms for esf
lcz |database 390

eq.Term 1= (UFEGMCZ/RSEGMCE)
eq.Term 2=(1/TREND90)

Choose Variable Equation Type
[UFASHCZ | [EQ_HFX 4 =======Estimation 1 =============
# original estimation line: UFASHCZS
BeginYear EndYear 4 estimation period: 15%0 - 2015
‘1 990 |201 5 eq.Term 1= (UFEGMCZ/RSEGMCE)
eq.Term 2=(1/TREND90)
Im(formula = UFASHCZ ~ eq.Term|
[v Select EQTypes Only [v Has Intercept
Residuals:
Min 190 Median

-0.04638% -0.018541 -0.004241
Figure 3.26 Summary of estimated equation in R

Next important step it to validate the outcome of the estimation results:

- Check if the specification makes sense, such as expected sign and size of
parameter, based on literature, expert knowledge, own experience, etc..

- If necessary, adjust the specification of the equation. For example, delete the trend
variable and then press the [Estimate Equation] button again.

- Either R estimates the equation or it will gives an error. In both cases go to the
Data input option and check if full series of data have been used (Figure 3.27).

- If necessary, e.g. when there are zeros for variables in the equation to be
estimated in specific year(s), adjust the data series for the estimation in the
BeginYear and EndYear boxes according to what is available, which are 1995 to
2016 in this example (see right box). Then press the [Estimate Equation] button

again.
Equation to Estimate
|UFASHCZ:(UFEGMCZJ’RSEGMCZ)
Equation Estimated (new)
A |UFASHCZ=—0.00136245?23895381+0.0892434338269225’(UFEGM@CZ)
Equation Characteristics Equation Summary Data Input IG{aph} Dat
Country Sheet Line year ‘F{SEGMCZ
!
i — 301 ; 55 1313145
2 1996 13183.62
Choose Variable Equation T
g i 2 1997 13323 25

Figure 3.27 Check the data used for the estimation

Now click on the Equation Summary option (right side box) again to get the estimation
results depicted (Figure 3.28). Eq.Term_1 refers to the variable term used
UFEGMCZ/RSEGMCZ. Check if the estimated parameters have the correct sign. In this
example, a higher economic return of sunflower seeds compared to economic returns of
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rapeseeds will increase the land allocation to sunflower seeds (positive sign, which is
logic).

/\

e
\@_u_a@lmmary lData Input] Graph] Data Estimated] Generated R Code
</—Tr§ﬁ§formed v%fffﬁff>terms for estimation:

eq.Term 1= (UFEGMCZ/RSEGMCZ)

# =======Estimation 3 =———==———==—==—==============7
# original estimation line: UFASHCZ=(UFEGMCEZ/RSEGM(
# estimation period: 1995 - 2016

eq.Term 1= (UFEGMCZ/RSEGMCZ)
Im(formula = UFASHCZ ~ eq.Term 1, data = d)

Residuals:
Min 1¢ Median 3Q
-0.049638 -0.016634 -0.006049 0.007688 0.064

P i AP P S

Figure 3.28 Summary of estimation results

The output of the estimated values versus original values of the equation can be viewed in

a graph. Select the Graph option in the right box (Figure 3.29) and check if estimations fit
with original data.

Equation Summa@lput Graph | Data Estimated] Generated R Code] R_MainC{}de]

* Estimatet data

UFASHC 7

Figure 3.29 Estimated versus original data in Graph option

Note that the information of the Data Estimated option is similar as in the Data Input
option, but with additional figures on Agm_ Yfitted, i.e. dependent variable as in estimation;

and Residual, i.e. difference between observed and estimated values for dependent
variable (Figure 3.30).
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Equation Summary] Data Iw Data Estimated | Generated R Codel R_Main

X year RSEGMCZ UFEGMCZ UFASHEZ | |
1 1 1885 13131.45 15404.28 0.07 1.173082
2 2 1986 13183.62 14415.01 0.08 1.093403
& 3 1897 13323.25 15078.48 0.05 1.131747
4 4 1998 1474018 14503 .57 0.06 0.983947
L 5 1999 16300.72 14381.87 0.08 0.882284

Figure 3.30 Estimated versus original data in Data Estimated option

3.3.5.3 Transfer of equations into Excel and GAMS

If estimation results are satisfactory. First, they need to be integrated in the AGMEMOD
system framework, and second its simulation results need to be tested. Therefore, the
estimated equation must be inserted in the corresponding CZ-ModelEquation_baseline.xls
file (Figure 3.31) by:

1. Pressing the [Put Equation in Equation File] button, which will replace the old
equation in the CZ-ModelEquation_Baseline file by the new one. In this example,
UFASHCZ equation of line 391 in the database worksheet is replaced.

2. A text box appears with the question of the old CZ-ModelEquation_Baseline file
should be kept: yes/no.

3. Optionally, all versions of the newly estimated variable can be stored by pressing
the [Save All Files of Estimation] button.

Equation Characteristics

>
T

Country Sheet

|cz |database

Choose Vanable Equation Type
|UFASHCZ - |EQ_HFX
BeqginYear EndYear

1995 2016

¥ Select EQTypes Only ¥ Has Interce

Figure 3.31 Transferring estimated equation into CC-ModelEquation file
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Next, open the CZ-ModelEquation_baseline.xls file and check whether the new equation
has been inserted. Add a comment, in column L. For example, note the date of change and
person who made the change (Figure 3.32). Then save and close the Excel file.

| = I+ CZ_ModelEquations_Baselinexism - Microsoft Excel
Datei Start | Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools
1 *Aus“hmmen Arial 8 v AN = Zeilenumbruch Standard - :Pgé j%:gdl Ubers... uits
53 Kopieren -
EOMO2E0 oot unam@' Giv| e A E [ Verbinden und zentrieren - | B8+ o, 0o | 52 50 EEdiﬂm Valore valido  Warnender |
Zwisthenablage Schriftart Ausrichtung Zahl Formatvorlagen
L391 - Fe

| new estimation by Verena 04.05.2017; before: UFASHCEZ = 0.00572513629815 +0.164222684769*UFEGMCZ/RSEGMCZ - 0.835210979154*1/TRENDI0 + (0.0523]

A B © B [E[F[LE H I
Database equations of CzechR. -] [z Czech R.
Lestupdatetsizos

1! EXCEPTION for CALIBRATED equations in Eviews !!!
ibrated i musthej rted incolumn.l

tomatically made by Agmemod2Gams tool

1)EQ (stands for Equallon ﬁII in column H
2)FX
D

1
2
3 Type of equations:
4
5
6

Figure 3.32 New estimated equation inserted in CC-ModelEquation file

The usual next steps are (see Chapter 4):
- To process the adjusted equation file in Agmemod2Gams (Figure 3.33).
- To run and solve the full AGMEMOD model.
- To compare the results (Figure 3.34).

If necessary, e.g. if projections are implausible, there is a need to adjust the equation, re-
estimate it, integrate it in the AGMEMOD system, run and solve the model, and validate
the results. This is an iterative process.

[ Agmemod2Gams : From Excel Equation definitions to Gams Code Generator Current scenario; Baseline Current datavariant: Base q

File Options ModelEquations Data Extensions Exit

Processing Actions ISchema of Equation Information in pre-GAMScode | List of Warnings Found | Generated GAMSCode | Estimat

Choose Countries/Country to Process

CZ "CzechR”" -]

I Process all Countries of Current Scenario

r

Processing Options

Progress of Processing Status
- PROCESSING of equations for CZ for scenario Base|
- AuxiliaryVariables loading ... done
- Country Policies and Model Schema to Estimate loadir]
- Model Schema to Estimate loading .... done

- Processing Equations to EquationSchema to transfor

™ Add AdjustmentTerm to EQ

I Check Used ModelData - Processing EquationSchema to GAMS code . done

- ReArranged Equations from LHS to RHS >> Total : 0

Figure 3.33 Process the adjusted model in Agmemod2Gams
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Figure 3.34 Simulation results of old and new sunflower seed area (UFASHCZ)

3.3.6 XXGraph tool for presenting results

3.3.6.1 Output files

AGMEMOD outcomes are scenario dependent and are sent to:
- Country Output Tables for a specific scenario (Gdx files).
- Output Tables for all Scenarios combined (Gdx files).

GDX files can be viewed through the DataExplorer, which is the data reading program
linked to GAMS. More information on the DataExplorer is available under menu option
[Documents]/Agmemod manuals/DataExplorer manual (Figure 3.35).
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Figure 3.35 Documentation on DataExplorer manual
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The scenario dependent country output tables - e.g. for Germany (DE) in the baseline
scenario - can be opened by selecting menu option [Results]/Country Output Tables
(Gdx)/Baseline/DE output (Gdx) (see Figure 3.36).

Ly ppili, Qs . o el s

"
AT i Tt B o Tt i | oot pigmge Bt L] m
CC e (rinh Baiars o Taibwn %on bl baslasdls Suanl L]
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L] WL, Dty flesiel | RN 1 N D
(e L ] L] DD Wy | Ve ]

Eewadi iy 3 . qu.ﬂul.ﬁm
e ] | i e

ot T i, B i o e 5 kel Fiadla

Po [aoisg & Dy e
LR ]

MMM oece ® | P, i Mewber Thstid, Matadonls, Turi)
gl iy s

simiilales. the impacis of policy chang

ACHI

© AUEMEMOD Parinersbdp (May A0H4)

In the interfac
1. Results
2. Country Clutq

Lo B

Figure 3.36 Access to Output file under menu option [Results]

Cipficen | {raph Calcyls

Parameters:

1. DE_Output
e Rwanda for

2. DE_Partial(
Rwanda for
for one scel

s

Figure 3.37 Country output file (Gdx) for one scenario
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Figure 3.37 provides scenario dependent output, while Figure 3.38 shows how to get
access to all scenario results by selecting [Results]/Output Tables for all scenarios
combined (Gdx)/Output for all scenarios.

[T & it Formsla  Feiy
el el

o e, iy R oo g
TRLD e Toigers Buiwecr T s oo U mrver e ol

S e Cina R | s bor Stk [
Lioarmt, Dungpd Tl S
[
=
Fogrutd bl
Z. e e T " 3 -
L]
[ B e 25 ey i
Enarisn

B MO e
Pt

F.ira] samalates Be empacts of podicy dhanepes.

£ RO Plrtreersialp ([May 2014])

In the interfac
1. Results
2. QutPut Table

Figure 3.38 Output file (Gdx) with results for all scenarios

3.3.6.2 Results analysing tool

AGMEMOD's scenario results can be depicted by the TI Graph tool. Select menu option
[ModelSources]/AGMEMOD Gams Model and Analyzing Tools for/Baseline/TI Graph Tool
(Figure 3.38). Then an Excel file opens with the name GDX2Graph.xlsm.

- LI M4 Agri-food projections

L
2 -:im:-mmunmuqrum . .E “ D
® ] el b7 Coirrt ol

LD L] Al LI (g Brasilipd
[ STT T [ L LT e Pardbodl m
Whargy Fraray. ] 2
T BRI S w8 Lot 3‘ m
Vilarr Tasdirag T
AGHEMOD & a dynamic, muli-produd, partisl S GAREIOL o8 WGk IROE Siates, Macedonia, Turk|

AGHEMOD generates baseling projeciions up o the 2075 Smae horinon and timulsies e Impads of poldicy chandgs

© AGHEMCO Partnerstip (Way 2014) In the interfz
1. ModelSour
(If you want to load the w N

Figure 3.39 Opening the TI Graph analyzing Tool
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In the GDX2Graph.xIsm file, go to worksheet ‘Settings’ and select the country to be

analysed (Figure 3.40).
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Figure 3.40 Selecting country to be analysed in Graph analyzing Tool
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Figure 3.41 Selecting product(s) to be analysed in Graph analyzing Tool

Next, go to worksheet ‘Report’ and select the product(s) to be analysed, e.g. Soft wheat
(Figure 3.41). Then, click on the [Read GDX] button, wait until the Report is done
message pops up and click on OK. Then click on [GOTO grain tab] button and a second
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Excel file will open, named Graph_grains.xlsm. Go to worksheet Report WS and a number
of graphs are shown for validating and analysing purposes (Figure 4.42).
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Figure 3.42 Graphs for analysing AGMEMOD results

4. AGMEMOD run and solving options

4.1 Selecting scenario

4.1.1 Baseline

This chapter deals with running and solving the AGMEMOD system for a specific scenario. A
scenario is built up from a defined set of information, i.e.:

Commodity balance data in CC-datagmemod_[Data Variant].xlsm files.
Assumptions in AssumptionInput_[Scenario].xIsm
PolicyHarmon_[Scenario].xIsm files.

The country (group) of interest.

and

Before starting the AGMEMOD solving process, the system needs to know which
scenario(s) should be taken to be run. The following screen appears when the menu option
[Scenarios] of the user interface is selected (Figure 4.1).
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Figure 4.1 Menu option [Scenarios] to select the scenario(s) to be conducted

Scenarios can be selected in the Scenario to Run box, e.g. the Baseline scenario and/or
the Example scenario. Scenario narratives are in the three-project-information boxes on
the right-hand side of the screen. In addition, there appear three buttons (on the right
hand, bottom side of the screen), of which the Edit Scenario Run Setting button is used to
define the narratives of the selected scenario in the Scenario to Run box. For example,
when selecting the Baseline scenario:

1. [Show Scenario RunInfo] button provides background information on the last
scenario run, such as Scenario name, the output files that were generated, and the
countries that were included in the model run.

2. [Edit Scenario Run Setting] button provides options to define the Scenario
narratives:

a. Options for AGMEMOD scenario

- define the countries in the model (section 4.3)

- define the data variant (section 4.2)

- define Excel and GDX output files

b. Editable data for AGMEMOD scenario:

- edit Assumptions data: opens the AssumptionsInput_Baseline.xlsm file and
provides possibility to change assumptions for the selected scenario

- edit Policy Harmonization data: opens the PolicyHarmon_Baseline.xlsm file and
provides possibility to change policy assumptions for the selected scenario

- Edit CountryTimeSet data: opens the CountryTimeSets_Baseline.xIsm file, and
provides possibility to change the length of observed and simulated for the
selected scenario.

3. [Start Agmemod2Gams tool] button, which is another way to operationalize the
Agmemod2Gams tool.

After having selected the Baseline scenario and adjusted one/more of aforementioned
Excel files, press the [To Processes] button and following key Process option appears
(Figure 4.2):

1. Run selected Scenarios: this process option runs the selected scenario in steps:
- Reading scenario data from Excel files, only if new (based on file date checking).

- Running and solving the model for the selected baseline scenario.
- Writing the output of the selected baseline scenario to Excel and Gdx output files.
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2. Reads in new Scenario Data from Excel files

3. Runs the model for this scenario

" 3. Calc Scenario differences, Create Tables and Maps
4. Adds the output of this scenario to A/lScena

L

Repeats the steps 1 to 4 for a next scenario

" 4, Add LongQutput to AllScenarioOutput GdxFile

Figure 4.2 Menu option [Processes] to run AGMEMOD scenarios

S OSSR =

jos InputData ModelSources Results Documents Presentations Help

Loop_states_run |

Starting PreProcess running for- 1. Run selected Scenarios at 7-8-2012 19:5024
@ 1.Run selected Scenarios floop - 1 running for: Baseline ....
‘AgMemod_Info =]
€ 2. Create Excel Output for selected Scenarios ! ety
fime description
762012 1950:25 Startreading AGMEMOD [Version 6.00 27/07/2012] Base Data on Base
7-6-2012 1950:29 Startreading AGMEMOD [Version 6.00 27/07/2012] Data for Scenario Baseline
762012 1950:44 Running AGMEMOD [Version 6.00 27/07/2012] for fallowing country(ies): Baseline for EU27+RU+UAs HRsMK+TR
762012 1951:33 — Solving AGMEMOD model for: 2004
3, Calc Scenario differences, Create Tabies and Maps 22012195138 — Solving AGMEMOD model for: 2005
762012 1951:43 — Solving AGMEMOD model for: 2006
762012 1951:49 — Solving AGMEMOD model for: 2007
762012 195155 — Solving AGMEMOD model for: 2008
7-6-2012 195201 — Solving AGMEMOD model for: 2009
762012 1952:08 — Solving AGMEMOD model for: 2010
€ 4.Run ol Scenarios (processes 1and 3 combined) Lremalel 5 g OMEMOD meseor 2ol
762012 1952:23 — Solving AGMEMOD model for: 2012
762012 1952:30 — Solving AGMEMOD model for: 2013
762012 19:52:38 — Solving AGMEMOD model for. 2014
762012 1952:48 — Solving AGMEMOD model for. 2015
762012 195253 — Solving AGMEMOD model for. 2016
762012 1953071 — Solving AGMEMOD modl for 2017
782012 185309 — Solving AGMEMOD modl for 2018
782012 135316 — Solving AGMEMOD modl for 2013
782012 195324 — Solving AGMEMOD model for 2020
782012 195333 — Solving AGMEMOD model for 2021
762012 195341 — Solving AGMEMOD model for 2022
< i '

Figure 4.3 Information screen of menu option [Processing]

The description box highlights a message whether the process had been successfully or
unsuccessfully executed. If the solving process was:

- Unsuccessful: error message(s) can be found in the Agmemod GAMS list file, i.e.
Agmemod.Ist, under the ..\AGMEMOD\MODEL\Prog folder in the Windows Explorer.
After having solved the GAMS problem(s), the processing can be re-activated.

- Successful: model results can be examined in the results files under the menu option
[Results] of the user interface.
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4.1.2 Create new scenario

This section describes how to create a new scenario. Select the menu option [Scenarios]
of the user-interface and click on the [Add Scenario] button on the left hand side (Figure
4.4).

[ﬂG AGMEMOD model [Code Version 845 24 Jan 2018] on: DNAGMEMOD-V8.0-22June2018\MODEL for: Model Builder
File Processes Scenarios InputData ModelSources Results Documents Presentations Help Exit

Actions— -Scenarios to Run-
Il | Baseline

Add Scenario
[List of Scenarios

Scenario Name

Baseling

Show Scenario StatusInfo %

Step 1: include
new scenario

Step 2: select existing scenario
from which the new one inherits

Step 3: click on button
‘create Scenario’

Figure 4.4 Menu option to add a new scenario

Two empty boxes will appear in the bottom part of the right hand side of the screen, and a
3-steps approach must be followed:

- Step 1: include the name of the new Scenario (for example, Example).

- Step 2: select the Scenario from which the new scenario must be inherited (here from
the Baseline).

- Step 3: click on button [create New Scenario].

Next, the scenario screen will show the new scenario, named Example (Figure 4.5).
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on: DMNAGMEMOD-V8.0-22June2018\MODEL

Presentations

Help

Exit

| | Baseline

Show Scenario StatusInfo

Scenario Information S|

—Aim of Scenario

BASELINE SCEN
- CAP 2016-2020
- OECD world prig

Providing a 203
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~Scenario decisions and

EU28 member s

Policy assumpti
- CAP 2016-2020
- Doha Round on
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Addtional Scenario des
AGMEMOD 8.0:
- including Russiz

Figure 4.5 Menu option with new Example scenario

Select Yes when the following question appears: Must description files (*.rtf) be copied
from inherited scenarios?

-

Information

Must description files (*.rtf) be copied fro

In this case the narrative information on the new Example scenario will exactly be copied
from the inherit scenario Baseline. The text can be adjusted for the specific narratives of
the Example scenario as follows:
Select the menu option [Scenarios] of the user-interface and the Example scenario

Right click on a text box, which still contains Baseline information, and select the Edit
information in rtf file option (see Figure 4.6)
The text file opens and the Baseline text can be adjusted for specific Example text
information (see example text in Figure 4.7).
Then save and close the file, and the Example text appears from now in the box

(Figure 4.8).
Same procedure to be applied for the other two text boxes.
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Figure 4.6 Select Example scenario and text box to be adjusted

_ayout References

Mailings
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i=-- €32 2 T | AaBbCel | AaBbCel
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Figure 4.7 Write text on narratives and assumptions of Example scenario

Scenarios to Run

| | Baseline

Scenario Information Sheet: Example

—Aim of Scenario
EXAMPLE SCENARIO (2018 Oui
- 1% higher GDP growth in EU mem
- all other assumptions remain the ¢

Providing a 2030 Alternative sq

—Scenario decisions and assumptions—
EU28 member states

Figure 4.8 Example scenario and adjusted text box
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Due to these three steps, AGMEMOD’s system technical infrastructure has been
automatically adapted and constructed according to the needs for running and solving the
model for the new Example scenario and to calculate it’s impacts compared to another
scenario. First, given the folder and file naming convention explained in section 3.2,
subfolders ...AgMemodGamsCodeGenerator\CC\ModelEquations\Example have been
generated for each AGMEMOD country. On top of that, each ..\CC subfolder contains the
CC-ModelEquation_Example.x/sx file (Figure 4.9).

4 | MODEL |
4 | AgMemodGamsCodeGenerator W A
b _ALLCOMMON
4 | AT
> | DataVariants
4 | Modelkguations
| Baseline
| . Example o
> . BA
4§, BE

11

> | DataVariants
4 | ModelEguations

| . Baseline

Figure 4.9 New folder structure of ..\Model\AgMemodGamsCodeGenerator

Second, in first instance the assumptions of the Example scenario are exactly similar as
those in the baseline scenario because they have been inherited from it (Figure 4.10). Next
step is to adjust the assumptions according to the narratives of the new Example
scenario.

4 | MODEL =

B3 Ass

> | AgMemodGamsCodeGenerator =
g Co

> | Documents i
B3 Pol

> . Prog

> W Results

4 | Scenarios

» | Baseline

Figure 4.10 New folder structure of ..\Model\Scenarios

Adjusting assumptions of the Example scenario

An option to change the assumptions of the Example scenario is by clicking on the [Edit
Scenario Settings] button in the Scenario to Run box under the [Scenarios] menu
option:

- Edit assumptions data: access to the AssumptionsInput_Example.xlsm file, in which
values for assumptions can be changed.

- Edit country time sets data: access to the CountryTimeSets_Example.xlsm file, in
which the length of observed and simulated periods can be changed.

- Edit policy harmonization data: access to the PolicyHarmon_Example.xIsm file, in which
policy assumptions can be changed.
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Figure 4.11 Selecting assumption file for changing values in selected scenario

For example, select Edit Assumptions data and then the Assumptionsinput_example.xlsm
file will open (Figure 4.11). As mentioned in section 3.3.2.2, it contains the following

worksheets of importance:

- World: world price projections for commodities captured by AGMEMOD (in USD and

in Euros).
- Macro: macroeconomic projections per country.

- EU_policy: common EU policy measures on CAP and trade measures.

- CC_policy: country specific policy measures.
- Trend: trend variables.
- Dummy: dummy variables.

Depending on the narratives of the scenario, values for one or more variable could be

adjusted.

4.1.3 Delete a scenario

As discussed in the previous section, the full integration of new scenarios in AGMEMOD

GAMS system’s framework has been automatically done. Consequently,

removing a

scenario from the system’s framework needs also be undertaken with care. It takes three

steps to delete a scenario (Figures 4.12 to 4.15):

- Step 1:

go to [Scenarios] menu option of the AGMEMOD tool. Click on [Add

scenario] button, select the ‘Status’ column of the scenario to be deleted, e.g. the
Example scenario, in the box in the right column. Then right click on the mouse and
select Delete. Now the Example scenario will disappear from the scenario list in the
Scenario to run box. Leave the screen by clicking on [To Process] button.
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Actions Scenarios to Run
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Add Scenario List of Scenarios
Scenario Name
Baseline
Show Scenario StatusInfo WiP_2018

Example

Figure 4.12 Step 1 in deleting a scenario

Step 2: Click on menu option [ModelSources] and select Agmemod2Gams Tool and
Equation files - Baseline - Agmemod2Gams. In the Agmemod2Gams tool go to the
[File] tab in the main menu (Figure 4.13), then select Clean up Scenario/DataVariant.
Then a screen appears from which the scenario can be selected that must be deleted
(Figure 4.14). Then click on [Delete Scenarios] button and all directories of the
AGMEMOD framework will be cleaned for linkages referring to the scenario to be
deleted. All CC-Results.xIsm files will be cleaned as well, though it takes some time to
adapt the cleaning process of these country dependent files.

% AGMEMOD model fersion 6.05 08/31/2012] on: DMAGME for: Model Builder

File Processes Scenarios InputData [ModelSources | Results Documents Presentations Help

Agmemod2Gams Tool and EQUATION Files il
Baseline > Agmemod2Gams Program
Enfiere > AT Model Equati
Drought o e food projections
=k i BG Model Equations
AGMEMOD Gams Model and Analyzing Tools BR Model Equatioy oD
Baseline > CN Model Equatiol
Embrapa » CZ Model Equations
Drought » DE Model Equations mber states
Tes2 3 DK Model Equations
EE Model Equations
£S5 Model Equations
FModel Equations
AGMEMOQD is a dynamic, multi-product, FR Model Equations EU27, its Member States, Croatia, Macedonia, Turkey, Russig

GR Model Equations
HR Model Equations
HU Model Equations
© AGMEMOD Partnership (August 2012 IE Model Equations

1T Model Equations

KZ Model Equations
LT Model Equations

Figure 4.13 Step 2a in deleting a scenario

AGMEMOD generates baseline projection d simulates the impacts of policy changes.

i S

Processing Actions Clean Up |

@ Delete ScenarioShoets in CC-Results files

Clean Up DataVariant n Up Sosnario
= [ |

Figure 4.14 Step 2b in deleting a scenario
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- Step 3: Leave the screen by clicking on 4 and go to the main screen of the
AGMEMOD tool and select [File]\options. Then click on the button [Delete Scenarios
from DB if no ScenarioDirectory exists]. The entire AGMEMOD framework has been
cleaned now for linkages to the deleted scenario.

& AGMEMOD model [Version 6.05 08/31/2012] on: DAAGME DEL for: Model Builder
File Processes Scenarios InputData ModelSources Results Documents Presentations Help

‘Options on Fal Userlnterface Options

r

[¥ Reset to InfoScreen on MainMenu Change

r
I~ Show IndicatorID in Results Tree

[# Show XeFileDate In Results Menu

¥ CopyAl Files of Inherited Scenario
I Show Batch Processes o

I~ Show Button Reference Scenario

Reset All IniFles of GamsTools
I~ show Button Import Scenario

™ Show Buttons Zip Import/Export Scenario
Run Options

[~ Enable ScenarioOutput choice INTABLE
I” Demo Run

¥ Enable Permanent Active GUI (opening mutiple files)
I Reset Process RunButton after Run

I” Delete AllScenarioOutputFie before a new run
Delete Scenarios from DB f no ScenarioDirectory exists
I
¥ Fix and Save Current Scenario As Default

Figure 4.15 Step 3 in deleting a scenario

4.2 Selecting data base

4.2.1 Base variant

As mentioned in Section 3.2.3, country data files are Data Variant dependent, which is
useful when comparing data for the same variable, which are different because they
originate from different statistical sources. By convention, the data variant used in the
baseline has the name base, which is visualized by the extension _base in CC-
Datagmemod_base.xIs files.

4.2.2 Create new variant
The Agmemod2Gams tool is used to create a new Data Variant:

- Select menu option [ModelSources] \AGMEMOD GAMS model and Equation Files\
Baseline\Agmemod2Gams Tool (Figure 4.16).

- Click on the [Data] tab in the upper tool bar and select Manage DataVariant. Then
apply following three steps (Figure 4.17):
o Include name of the new Data Variant, e.g. DataNew.
o Select Data Variant from which the new variant is inherited; here the Base.
o Click on [create Data Variant] button.
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Figure 4.16 Generation of new Data Variant

File Options ModelEquations Data Extensions Exit
Processing Actions Manage DataVariant

Step 1: include new

data variant name

Get/ Set Current DataVariant -

Base New DataVariant name

Inherit from

Create DataVariant

DataNew

Step 2: select Data A

Variant it is inherited

Step 3: start creating
the new Data Variant

1. Close

Figure 4.17 Naming new Data Variant and selecting Data Variant it is inherited from

According to the folder and file naming conventions as explained in section 3.3, the

subfolder DataVariants\DataNew has been generated

under

AgMemodGamsCodeGenerator\CC. In addition, this subfolder contains the data file CC-

Datagmemod_DataNew.xlIsx (Figure 4.18).
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4 | MODEL *  Name
4 | AgMemodGamsCodeGenerator @AT—[
b _ALLCOMMON
4 | AT
4 | DataVariants
| Base
| DataNew
> L. Modelkquations
> 4 BA

i —_—

Figure 4.18 New folder structure of ..\AgMemodGamsCodeGenerator

As it is inherited from the Base data variant, the DataNew data variant has exactly the
same contents but can be adapted now. The Agmemod2gams tool has a flexible option
1) to automatically adapt and construct the technical infrastructure of the AGMEMOD GAMS
system needed to run and solve the model; and 2) to compare the results of the two
different data sets.

4.3 Selecting countries

The AGMEMOD Gams model can be run for a single country (section 4.3.1) or a group of
countries e.g. the EU membership (section 4.3.2).

4.3.1 Single country

Due to a technical adjustment in AGMEMOD’s country structure, this option is under
reconstruction.

4.3.2 EU membership

AGMEMOD modelling system can deal with a flexible EU member state coverage, which
makes sense as countries could enter the group on one hand and others could leave the
group on the other hand. The Brexit, i.e. the situation in which the United Kingdom (UK)
will leaves the EU in the course of 2019, is taken as example for the steps that need to be
undertaken to adapt the AGMEMOD model for the changed EU group level. In the baseline
scenario of the current AGMEMOD V8, the UK is one of the individual member states of the
EU28, while non-EU countries (like Russia, Ukraine, Turkey) belong to the group Rest of
the World (RoW). When the Brexit will become in place, the UK must be separated from
the EU group and will enter the RoW region. On the other hand, the EU will cover the
remaining 27 member states. Consequently, the internal EU27 market will face structural
changes in terms of aggregated production, domestic use, and net trade and price levels
for its agro-food commodities.

Setting the EU28 membership level

AGMEMOD'’s technical framework has been set up as a modular system with so called
‘initialization’ files that contain initial settings for e.g. countries belonging to the EU and
historical data availability ranges per country. The country coverage in the current EU
membership (baseline scenario) is organized in worksheet Groups of the Excel file
CountryTimeSet_Baseline.xls. Like AssumptionsInput_Baseline.xls, that file contains
scenario specific information. Figures 4.16 to 4.19 provide the steps for getting access to
CountryTimeSet_Baseline.xls in the AGMEMOD framework, and setting the EU28 group.
The Baseline scenario is taken as starting point.
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Step 1. Select the [InputData] menu option, and then go to InputData\ Scenario Data (Excel)\
Baseline \ CountryTimeSets Data (Figure 4.19).

A6 AGMEMOD model [Code Version 845 24 Jan 2018] on: DAAGMEMOD-VE.0-22June2018\MODEL Model
File Processes Scenarios ModelSources Results Documents Presentations Help  Exit

Country Data (Excel: DataVariants)

Base '
Scenario Data (Excel) M4/ Agri-food projections

Baseline L Assumptions Input Data [: 6/26/2018 4:27:24 PM]

Example b Policy Harmonization Data  [: 5/4/2018 6:3%:42 AM)]

Calculated and Derived Inputs {(Gdx) Country TimeSets Data

[: 3/5/2018 3:33:52 PM]
[: 2/22/2016 7:17:20 PM]

Baseline ¥ Equation Shifter Data

Example *

T T

-

Country Data (Gdx: DataVariants)
Base »

Scenario Data (Gdx)
Baseline
Example »

ct, partial equilibrium model for the EU, its Member States, Macedonia, T

Fish Input Data (Gdx) tions up to the 2030 time horizon and simulates the impacts of policy ch|

© AGMEMOD Partnership (Jan 2018)

Figure 4.19 Selecting the CountryTimeSet file in Baseline

Step 2. CountryTimeSets_Baseline.xls opens and go to worksheet GroupMemberShip
(Figure 4.20). It contains information for all countries that are EU member and the start
year they have entered or end year they have left. For example, Bulgaria (BG) and
Romania (RO) entered the EU in 2007, while Croatia (HR) accessed in 2013. A new
member state can be added in line 28 by putting in a ‘1’ from the start entrance year
onwards. On contrary, if a country is going to leave the EU, its '1l’ settings must be
replaced by empty cells or a ‘0’ from the year it will depart.

A B | C A AB AC AD | AE | AF AG | AH A | A AK AL AM
1 Description of Mc Group Gountry 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
2 |European Union UE AT 1 1 1 1 1 1 1 1 1 1 1 1 1
3 | UE BE 1 1 1 i 1 1 1 1 1 1 1 i 1
4 | UE DE 1 1 1 1 1 1 1 1 1 1 1 1 1
5 UE DK 1 1 1 1 1 1 1 1 1 1 1 1 1
6 | UE [ES 1 1 1 1 1 1 1 1 1 1 1 1 1
7] UE F 1 1 1 1 1 1 1 1 1 1 1 1 1
8 | UE FR 1 1 1 1 1 1 1 1 1 1 1 1 1
9 | UE GR 1 1 1 1 1 1 1 1 1 1 1 1 1
10| UE IE 1 1 1 1 1 1 1 1 1 1 1 1 1
11 UE T 1 1 1 i 1 1 1 1 1 1 1 i 1
12 | UE NL 1 1 1 1 1 1 1 1 1 1 1 1 1
13 | UE |PT 1 1 1 1 1 1 1 1 1 1 1 1 1
14 | UE |[SE 1 1 1 1 1 1 1 1 1 1 1 1 1
15 | UE UK 1 1 1 i 1 1 1 1 1 1 1 3! 1
16 | UE BG 1 1 1 1 1 1 1 1 1
17 | UE cY 1 1 3| 1 1 1 1 1 1 1 1 1
18 | UE CZ 1 1 1 1 1 1 1 1 1 1 1 1
19 | UE EE 1 1 | 1 1 1 1 1 1 1 | 1
20| UE HU 1 1 1 1 1 1 1 1 1 1 1 1
21 UE |LT 1 1 1 1 1 1 1 1 1 1 1 1
22| UE LV 1 1 1 1 1 1 1 1 1 1 1 1
22 IIE P 1 1 1 1 1 1 1 1 1 1 1 1

Figure 4.20 (Re-)setting the EU membership group in Baseline

Step 3. Save and close CountryTimeSets_Baseline.xls. For checking the contents of the EU
membership group, select the menu option [Scenarios]\Scenarios\Baseline. Then press
the [Edit scenarios run settings] button and select Define Countries in model (Figure
4.18).
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Figure 4.21 Checking the EU group membership

n Settings;

The left box in the appearing screen shows the AGMEMOD countries that belong to the EU
membership, while the right box lists the countries that belong to the AGMEMOD countries
as well, but as a non-EU member (Figure 14.22). As AGMEMOD is a bottom-up model, i.e.
starting from member state models, the EU membership countries in place determine the
values for EU28 indicators as those are calculated as aggregates or (weighted) averages of
individual member states, such as EU self-sufficiency rate, EU beef consumption/head.

ﬁ AGMEMOD Scenario Options:  Define Countries in Model  for scenario: Baseline

rEU Countries .
v AT Austria NONTELS Go.untnes Scenario Run Option
v BE Belgium BA Bosrya = — \
¥ BG Bulgaria BR Brazil enario Type | Data
¥ CY Cyprus BY Belarus

¥ cz czech R CN China
v ; VIET Ethiopia o
: gE SELT.,ZI:E ¥/GH Ghana Text for Scenario in
v EE Estonia 115 Iceland

|#Es spain 2L Lehis Baseline (AGH
¥ FI Finland KZ Kazakhstan
¥ FR France ¥IMK Macedonia

|¥ GR Greece MT Malta
“HR Croatia LINO Norway
¥ HU Hungary ¥IRD Rwar]da
v IE Ireland ¥ RU Russia
“IT Ttaly v/ RW Rest of the World

| LT Lithuania ¥ TA Tanzania Type of Scenario fo
vILV Latvia vITR Turkl_ay
¥NL Netherlands YIUA Ukraine o
v PL Poland ¥ UG Uganda ¥ Scenario is
¥ PT Portugal ~WW  Whole World

¥“RO Romania

¥ SE Sweden

¥ 5l Slovenia

Figure 4.22 EU group membership in Baseline in left column
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Step 4. Exit the screen by clicking on [Close] button

(Key) price equations
Key price equations are used to link country models within the AGMEMOD model together
and to close the AGMEMOD model at the EU28 level (Figure 4.23).

Policy and
macroeconomic CC Country mode
variables

A ‘ Domestic supply

Domestic use

Price AGMEMC
tfransmission |4 key pn’cel

Figure 4.23 General structure of AGMEMOD's agricultural country model

AGMEMOD uses price formation equations (Chantreuil et al, 2012), where the price in a
given country is driven by an external price, i.e. the EU key price. The key price (KP)
country equation type is determined, for each commodity i in year t, in Equation 1, while
the national price (P) equation type is defined in Equation 2.

KP(i,t) = f (World price(i,t), EU28 self-sufficiency rate(i,t), policy prices(i,t), trade measures(i,t), other) (Eq 1)

P(i,t) = f (KP(i,t), country self-sufficiency rate(i,t), other) (Eq 2)

If a country enters or leaves the EU membership, the EU self-sufficiency rate will change
dependent on the net-export position of the respective accessing or departing country for a
specific commodity. This directly influences the key price developments over time, and
consequently indirectly affects prices and commodity markets of individual countries in the
new EU membership.

Setting the EU27 membership level

First, a new scenario has to be derived from the Baseline scenario (see section 4.1.2), e.g.
named the Brexit scenario. Second, the new EU group setting for this scenario must be
adjusted by following steps.

Step 1. Select the [InputData] menu option, and then go to InputData\ Scenario Data (Excel)\
Brexit \ CountryTimeSets Data (Figure 4.24).
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File Processes Scenarios  |nputData ModelSources  Results Documents  Presentations

Country Data (Excel: DataVariants)
Base >

Scenario Data (Excel)
Baseline b

Brexit ¥

Calculated and Derived Inputs (Gdx)

Baseline ¥

Brexit 5 Equation Shifter Data

Help  Exit

Assumptions Input Data
Policy Harmonization Data

Country TimeSets Data

[: 28.03.2018 20:57:36]
[: 28.03.2018 21:00:30]
[: 05.03.2018 15:33:52]
[: 22.02.2016 19:17:20]

M A

v\ foi

Country Data (Gdx: DataVariants)

Base b

Figure 4.24 Selecting the CountryTimeSet file in Brexit scenario

Step 2. CountryTimeSets_Baseline.xls opens and go to worksheet GroupMemberShip
(Figure 4.25). Due to the withdrawal of the UK in 2019, the ‘1’ settings of the UK in line 15
- meaning that UK is EU member - is replaced by ‘0’ or an empty cell - meaning that UK is
non-EU member - over the period 2019 to 2030 (2030 is last year of simulation period).

A | B | C X Y 4 AA AB AC AD AE AF | _AO
1 Description of Membership Group Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2
8 | UE FR 1 1 1 1 1 1 1 1 1
9 | UE GR 1 1 1 1 1 1 1 1 1
10 | UE IE 1 1 1 1 1 1 1 1 1
11 UE IT 1 1 1 1 1 1 1 1 1
12 UE NL 1 1 1 1 1 1 1 1 1
13 UE PT 1 1 1 1 1 1 1 1 1
14 UE SE 1 1 1 1 1 1 1 1 1
15 UE UK 1 1 1 1 1 1 1 1 1
16 UE BG 1 1
17 UE cY 1 1 1 1 1
18 UE cz 1 1 1 1 1
19 UE EE 1 1 1 1 1
20 UE HU 1 1 1 1 1
21 UE LT 1 1 1 1 1
22 UE Lv 1 1 1 1 1
23 UE PL 1 1 1 1 1
24 | UE RO 1 1
25 UE Sl 1 1 1 1 1

Figure 4.25 (Re-)setting the EU membership group in Brexit scenario

Step 3. Save and close CountryTimeSets_Brexit.xls. For checking the contents of the EU
membership group, select the menu option [Scenarios]\Scenarios\Brexit. Then press the
[Edit scenarios run settings] button and select Define Countries in model (Figure 4.26).

File Processes Scenarios InputDeta ModelSources Results Documents Presentations Help Exit

~Actions |-Scenarios to Run

| Baseine

Add Scenario ‘

Show Scenario Statusinfo |

Define Countries in
Model/Run Type

To Processes ‘

L 13 et

|- CAP 2016-2020 reform

|Providing a 2030 Baseline Outl

Scenario decisions and assumptions

Scenario Information Sheet: Bre;

AIm of Scenario

BASELINE SCENARIO (2017 Oul

- OECD world prices (version July
- pdated and modified policy app)

- the EU27 as a whole

- individual EU member states

- candidate countries Turkey and
- other European countries (Russi

|[EU28 member states

|Policy assumptions

- CAP 2016-2020
- Doha Round on EU border prot

|[Biofuel directive:

| Additional Scenario description

- warld price projections up o 20
- natianal macraecanamic prajed

-5% blending directive in 2030

AGMEMOD 8.0
-including Frussian, Ukrainian ar
-including Regional option struct

Figure 4.26 Checking the EU group membership in Brexit scenario
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The left box in the appearing screen shows the countries in AGMEMOD that belong to the
EU membership in the Brexit situation, while the right box covers the countries that are in
AGMEMOD but as a non-EU member. The membership level, however, changes in time as
the next screenshot shows: Until 2019, the UK is in the EU membership list, while it moves
to the non-EU list from 2019 onwards (Figure 4.27).

ﬁ AGMEMOD Scenario Options:  Define Countries in Model for sq WAGMEMOD Scenario Options:  Define Countries in Model for
EU Countries SN EU Countries ELED
v|AT Austria 4 ¥|AT Austria T
v|BE Belgium BA  Bos v|BE Belgium = B“
v|BG Bulgaria BR Bra ¥|BG Bulgaria B Br
v/ CY Cyprus BY Bel ¥ CY Cyprus 3
“|CZ CzechR. CN  Chi v (Z CzechR. CN O
¥/ DE Germany ET Eth_ ¥/ DE Germany Er IEt
v DK Denmark IS Icek v|DK Denmark =3
v|EE Estonia KE  Ker v|EE Estonia E‘F{ EE
¥/ ES Span = EZK K'jz ¥ ES Span 71 MK ':
¥ FI Finland 5 ¥ FI Finland
¥|FR France LT LR v|FR France Ll )
v|GR Greece e Lo v GR Greece ©> sg f;
»/HR Croatia - 23 E':‘ v :E Elruatla =i R”
. N v unga

i seam ! = IRV Re v]1E lre\ar?dwr L RWTH
I 1w g8 ST Ttaly a8
. ithuania ZIUA Uﬁ ¥ LT Lithuania vIUA UM
v/ LV  Latvi UG Ug v LV Lat\p]a | UG U
“/NL Neth i 1 v/ NL Netherld -
2 pe Z Until 2019 TWW W v Pl pomed 2019-2030 “UK Y
v/PT Poftuda ¥/ PT Portuga G
v¥|RO Romania v|/RO Romania

Figure 4.27 EU group membership in Brexit scenario in 2013-2018 and 2019-2030

Step 4. Exit the screen by clicking on [Close] button

Implication for (key) price equations

In the Brexit scenario, however, the model must be closed at the EU28 level until 2019
and at the EU27 level from 2019 onwards due to the departure of the UK. Due to the
adjusted settings in the CountryTimeSets_Brexit.xls file, the key price formation equation
will (automatically) include either the EU28 self-sufficiency rate (up to 2019) or the EU27
self-sufficiency rate (from 2019) as explanatory variable. Equation 3 shows the new key
price (KP) model, for each commodity i in year t. Equation 4 shows that the national price
(P) equation type remains the same.

For T< 2019: KP(i,t) = f (World price(i,t), EU28 self-sufficiency rate(i,t), policy prices(i,t), trade (i,t), other) (Eq 3)
For T= 2019: KP(i,t) = f (World price(i,t), EU27 self-sufficiency rate(i,t), policy prices(i,t), trade (i,t), other)

P(i,t) = f (KP(i,t), country self-sufficiency rate(i,t), other) (Eq 4)

4.4 World market prices

In principle, the AGMEMOD model applies the following procedure for capturing world
market prices (WMP activity mnemonic):

- Baseline scenario: the projected world market prices are fixed on the projected FAPRI
or OECD world market prices (respectively from FAPRI Outlook or OECD Outlook). The
intercepts of the RW (Rest of World) supply and use equations are calibrated on an
annual basis by adding year dummies.

- Alternative scenarios: world market prices are endogenously calculated, while the
values of the year dummies are taken from/fixed on their baseline values
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4.4.1 Exogenous in Baseline scenario

4.4.1.1 Settings

AGMEMOD countries versus RoW region

The current AGMEMOD version takes into account EU members, Turkey, Croatia,
Macedonia, Russia and Ukraine, which are current AGMEMOD countries at stake. In
addition, there is the Rest of the World (RW country mnemonic) region representing the
World minus the AGMEMOD countries.

In case world prices are used in country models, WMP mnemonics and equations have
been implemented in the respective CC-ModelEquations files of the AGMEMOD regions. By
running the Agmemod2Gams tool, the WMP equations will then be transferred into GAMS
code.

(New) product markets in AGMEMOD and RoW regions

Phase 2 must guarantee that (new) product markets are correctly implemented in the RoW
data and model files (respectively RW-Datagmemod.xls and RW-ModelEquations.xls).
Further, the linkage with the AGMEMOD countries must be established, while country
model misspecification must be checked for slacks in SPR and UDC variables. Steps to be
undertaken:

- Provide data for calibrating the intercepts of SPR and UDC equations in the RoW by
generating the RoW production and use quantities. FAO data are used:
o The RoW production (SPR) is generated residually by subtracting the production
of AGMEMOD countries from FAO values for the world.
o The RW use (UDC) is derived by adding the net trade of AGMEMOD countries to
the SPR of the RoW.
o Data must be implemented in RW-Datagmemod.xIs.
- World market prices (in dollars) must be implemented in RW-Datagmemod.xls
- SPR and UDC equations for commodities with endogenous world price generation are
specified in RW-ModelEquations.xls, taking into account the world market price and
elasticities for income, supply and demand.
- Closure equations for net trade and FAPRI/OECD world prices are specified in RW-
ModelEquations.xls.
- The SPR (or UDC) of RoW region and the net trade are calculated by the AGMEMOD
system framework as soon as a new product market is added to the RW module.

Closing AGMEMOD to FAPRI/OECD world prices
In the next step, AGMEMOD world prices (WMP) are automatically closed to FAPRI or OECD
world prices. In the Baseline scenario:

- World market prices are calibrated/closed to the FAPRI (or OECD) world market
prices as published in their respective Outlooks. They are presented in the world
worksheet of the AssumptionsInput_baseline.xls file.

- The year dummies, in combination with the world price and the intercept, are
calibrated on those amounts that close the gap between the EU net-trade and the
RoW net trade (EU net trade = - ROW net trade).

Automated procedure to calibrate constant term in RoW supply and demand equation
The gap between FAPRI/OECD prices and endogenous WMP prices in AGMEMOD is closed in
an automated manner. Example for CO (corn) in the RW equation:

Corn supply equation:
COSPRRW=((1+0.001)**(TT90-16))*COINTC_SUP*COWMPRW**COELAS_SUP + COYEAR_DUMRW
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Corn world market price:
COWMPRW = (COFAPRIRW *DY_FAPRI) + (COWMPRW*(1-DY_FAPRI))

An equation for COYEAR_DUMRW, i.e. the year dummy that closes the net trades and the

FAPRI world prices, has been automatically created:
COYEAR_DUMRW = (COYEAR_DUMRW * DY_FAPRI) + (COYEAR_DUMRW(-FX)*(1-DY_FAPRI))

where the year dummy CO_YEAR_DUM values are
- Calculated for the Baseline scenario and stored on disk.

- Kept similar to those in the Baseline for alternative scenarios. At the same time,
annual world market prices are endogenously determined at the level that closes
the gap between EU net trade and RoW net trade. In this way, the impacts of e.g. a
wheat yield increase in FR and DE on the world price for wheat can be calculated by
comparing it with the world price in the Baseline.

This is organised by the dummy DY_ENDWMP, which is in each world price equation of the
RW_ModelEquation.xls file that is endogenously calculated with the value:
- DY_ENDWMP = 1 in the baseline; and

- DY_ENDWMP = 0 in the scenario.

4.4.1.2 Baseline scenario

In the Baseline scenario, the simulated world market price projections (up to 2030) are
kept exogenously and fixed on the projected FAPRI or OECD world market prices.
Corresponding values are in the world worksheet of AssumptionsInput_Baseline.xlsm.

Follow the procedure as described in section 4.1.1 for running and solving the AGMEMOD
model in the baseline scenario.

4.4.2 Endogenous in alternative scenario

In an alternative scenario - to be compared with the Baseline - the year dummies
DY_ENDWMP are kept equal to their values in the Baseline, but new endogenous world
market prices are calculated for the alternative situation. The closure swap is organised by
the dummy DY_ENDWMP.

Following steps must be conducted to calculate endogenous world market prices. First,
start the AGMEMOD user interface and go to the [Scenarios] menu. Then select the
alternative scenario OECD in box Scenarios to Run (Figure 4.28), click on the button [Edit
Scenario Run Settings] and select Define countries in Model/Run Type (Figure 4.29).
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A6 AGMEMOD model [Code Version 8.45 24 Jan 2013] on: CAAGMEMOD-VE
File Processes Scenarios  InputData  ModelSources  Results Documents  Presentations  Help
—Actions Scenarios to Run
[ | Bazeline
OECD Scena
—Aim o)
Add Scenario BASE
- CAP
- OEC
- Upds
Provi
Show Scenario StatusInfo - the
- indi
- Can
Figure 4.28 Menu item [Scenarios] and selection of scenario to run.
AG AGMEMOD model [Code Version 8.45 24 Jan 2018] on: CAVAGMEMOD-VED-13April2018-w2A\MODEL fo.. — a X
File Processes Scenarios InputData ModelSources Results Documents Presentations Help  Exit
Actions [ Scenarios to Run I
[D Baseline - .
OECD Scenario Information Sheet: OECD
—Aim of Scenario
-~
Add Scenario BASELINE SCENARIO (2017 Outlook)
- CAP 2016-2020 reform
- OECD world prices (version July 2017)
- Updated and modified policy approach for DE only
iding a 2030 fine Outlook for:
Show Scenario StatusInfo - the EU27 as a whole
- individual EU member states
- candidate countries Turkey and Macedonia
- other European countries (Russia, Ukraine)
W

To Processes

~Scenario decisions and assurmption:
EUZ28 member states

Policy assumptions:
- CAP 2016-2020
- Doha Raound on EU border protaction

Macroeconomic assumptions:
-world price projections up to 2030 (updated in 2016)
- national macroeconomic projections up to 2030 (updated in 2016)

Biofuel directive:

- 5% hlending directive in 2030

—Additional Scenario description

AGMEROD 8.0:

- including Russian, Ukrainian and Fest of the Warld models
- including Regional option structure

[Options for Agmemaod Scenario:]

- define Countries in Model / Run Type

- define DataVariant / Time Options

- define Only Run Once Options

- define Excel/XXGraph Output for Countries
- define Additional Scenario Options

—Scenario B

Sh

n Settings

[Editable Data for Agmemod Scenario:]

Figure 4.29 Button [Edit Scenario

Run Settings] and option 'Define countries in Model’
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For a proper comparison analyses, keep the selection of countries similar to in the
Baseline. Go to the right under side of the screen and de-activate Scenario to be used as a
Baseline. Then select Baseline as reference of the OECD scenario in the scroll box
Dependent on Baseline scenario (Figure 4.30). This actually means:

In the OECD scenario, world market prices are endogenously calculated while the
year dummies are kept the same at values in the Baseline.

Then click on the [Close] button. Finally, run and solve the AGMEMOD model for the OECD
scenario according to the process described in section 4.1.1. (similar as baseline scenario).

ﬁ AGMEMOD Scenaric Options:  Define Countries in Model  for scenario: OECD
EU Countries -
n MOMN EU Countries
v AT .ﬁ.us1_:r|a : Sorna
v| BE Belgium BA Bosnia
v|BG Bulgaria BR.  Brazi SCeng
w| CY Cyprus BY Belarus
v| CZ CzechR. CM China
v|DE Germany v ET Ethiopia
v| DK Denmark ¥|GH Ghana
v EE Estonia 15 Iceland Tex
v ES Spain ¥ KE Kenya
v| FI Finland KZ Kazakhstan
v| FR. France ¥| MK Macedonia
v| GR. Greece MT Malta
v|HF. Croatia MO Morway
v HU Hungary v|RD Rwanda
v| IE Ireland v| R Russia
v IT Italy v RW Rest of the Warld
v| LT Lithuania v| TA Tanzania
v LY Latvia v| TR Turkey
w| ML Metherlands v| UA  Ukraine
v|FL Poland ¥| UG Uganda
v| FT Portugal v W Whole World
v RO Romania
v SE Swedgn Typ
v| SI Slovenia

Figure 4.30 Select Baseline as 'Scenario to be used as a Baseline’ for OECD scenario

Finally, Annex 1 addresses three ways to check whether the AGMEMOD system has really
calculated endogenous world market prices.
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Annex 1. Checking endogenous world market price
calculations

Check 1: click on the button [Edit Scenario Run Settings] and select Define
Agmemod2Gams scenario options (Figure Al.1). Open this file. It is filled with scenario
specific options, e.g. on line 16, BaseToReadAnnualDummies, through the actions
undertaken in section 4.4.2, this parameter has been set equal to Baseline (Figure Al1.2).

AG AGMEMOD model [Code Version 8.45 24 Jan 2018] on:  CAAGMEMOD-VE.0-13April2018-v2A\MODEL fo.. — O >
File Processes Scenarios InputData ModelScurces  Results Documents  Presentations  Help  Exit
Actions Scenarios to Run
| Bazeling
v Scenario Information Sheet: OECD
Aim of Scenario
~
Add Scenario BASELINE SCENARIO (2017 Outlook)

- CAP 2016-2020 reform
- OECD world prices (version July 2017)
- Updated and modified policy approach for DE only

Providing a 2030 Baseline Outlook for:
Show Scenario StatusInfo - the EU27 as a whole

- individual EU member states

- candidate countries Turkey and Macedonia
- other European countries (Russia, Ukraine)

Scenario decisions and assumptions
EUZ28 member states

Policy assumptions:
- AP 2016-2020
- Dioha Round on ELI border protection

Macroeconomic assumptions:
-wiotld price projections up to 2030 (updated in 2016)
- national macroeconomic projections up to 2030 updated in 2018)

Biofuel directive:

|- 5% blending directive in 2030

T -Additional Scenario descr-lpt'l'on

AGMEMOD 5.0:

-including Fussian, Ukrainian and Rest of the World models
-including Regional option structure

[Options for Agmemod Scenario:]

- define Countries in Model / Run Type
i | - define DataVariant / Time Options
[FScenano B _ gefine Only Run Once Options
ine Excel/¥XXGraph Output for (i

d Additio o Op

#ih settingsi
[Editable Diata Tor Rgmemod Scenario:] H

Figure A1.1 Defining scenario options for OECD scenario

Check 2: To check what has been (automatically) done in the GAMS model: go to main
menu item [ModelSources]/AGMEMOD Gams model/OECD/Agmemod GamsRun model.
Then open the GAMS program and select in left side part of Gtree:
Settings_RunModel.gms/ScenarioSettings.gms/ActiveCountriesInModel.gms.

This file appears in the right side part of Gtree. Then scroll down to line
= = 1in
R Serelobal S33E218% (Figure A1.2). This means that

the OECD scenario (see last line of left side tree: [T Seowan.gmm. QECD ) that is udner

conduction takes the AnnualYearDummies from the Baseline as given in this scenario.
Close the file .
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<

File Edit View Settings Z

86
87 A2G_ActivatesqueezeMode]
g8 A2G_SqueezeModel ToProducts
89

a0 ; options for checking new
31 ChkImportDoubleaAssumptions
9z

93 ; Derived variable options
24 A2G_ReArrange_LHSToRHS

95 ; AZG_Prep_Derivedvar_Lines

38 ; AZG_warnon_EQ_calibrated
—o9; Derived variable oprHsns
100 ;Calc_Derivedvar_rForMode]

101 ; Use_perivedvar_Inmodel
102 ; Use_Derivedvar_ForEviews
103

104

96 ; A2G_Chk_Derivedvar_IseEquation
a7 ; A2G_Derivedvar_CircReasonError

[ ModelEquations2Gams_OECD.ini - Motepad2

DEQWd 92| 2R &2 EH Q= K| B

85 AZ2G_wMP_checkonslacksactivities = UDC,SPR

0
RE

VMAC and VPOLC put in same assumptions file:
=0

for A2G:

for Gams:
=)
=:7
=1

1ne * Sattinns wused dn Bun Prococs onf AcMEMOD W8 0 Modos]

Figure A1.2 Agememod2Gams scenario file: '‘BaseToReadAnnualDummies’ set to 'Baseline’.

AG AGMEMOD model [Code Version 8.45 24 Jan 2018]

File Processes Scenarios InputData = ModelSources  Results

Baseline

QECD

Baseline
OECD

Using Eviews

Additional Tools

AGMEMOD Gams Model and Analyzing Tools for:

on: CVAGMEMOD-VE.0-13Aprnil2018-v2\MODEL fo.. — O X

Documents  Presentations Help  Exit

Agmemod2Gams Tool and EQUATION Files for:

s

w

¥ AGMEMOD Gams Main
AGMEMOD Gams ReadData
AGMEMOD Gams RunModel
AGMEMOD Gams Check on Data

v

impacts of policy changes.

AGMEMOQD is a dynamic, multi-product, partial equilibrium 1
States, Macedonia, Turkey, Russia, Ukraine and East Africa. Outlier Testing Tool

AGMEMOQD generates baseline projections up to the 2030 tir

LEl GraphTool

Tl GraphTeol

Tl GDX2Excel Tool

Run ExogenousVar Update

Start GAMSIDE on AGMEMOD

© AGMEMOQOD Partnership (Jan 2018)

Figure A1.3 ModelSources-Gams Model - AGMEMOD GamsRunModel
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File Actions Options GAMS R Programs Templates Close WLOG Help

* | @Files | f.References | Qe AHOB s
= Agmemod_Manager_RunMadel.gms | §ScenarioSettings.gms |
-~ [35] GANSversion 24.2 = [T1]7 £ile generac
- [51] Settings_RunModel.gms 2 [85etGlobal Cou
-- [20] BaseSettingsAndinitializations.gms 3 [$SetGlobal Starx
B- [27] ScenarioSettings.gms 4 |55etGlokal Simun
5. [15] ActivateScenarioFromLoop.gms < X ctClobal Outr
18] DataVariantSetting.gms € |35etGlokbal Mo
19] ActiveCountriesinModel.gms 7 |$SetGlobal EndyY
20] ActiveOptionsinModel.ams 8 |$5etGlobal =
21] RunOnceOptionsinModel. gms 9 |8SetGlobal E
22] GetSingleCntrGlobal.gms 10 éSetGlobal Bute
23] GseScenarioSettingsTo_AGMEMOD.gms 11 |$SetGlobal Skir
[ QSIF'rDountriesToExcel.gms 12 [55etGlobal =
- ControlsAndAdvancedSettings_RunModel.gms 13 _-;;531;5191;31 RunM
L 5 SotDafinitinne Punblodal nmac |- - -

Figure A1.4 ScenarioSettings.gms-ActiveCountriesInModel.gms: OECD sc:enaric; _Wl'th ]
Baseline year dummies

Check 3: Second check what has been (automatically) done in the GAMS model: go to
main menu item [ModelSources]/AGMEMOD Gams model/OECD/Agmemod GamsRun
model. Open the GAMS program, and select in left side part of Gtree:
ReadExogenusData_RunModel.gms/PreprocessData.gms/BasedataPreprocessCalculated.gms.
This file appears in the right side part of Gtree (Figure A1.5). Then scroll down to lines 43
and 70.

43 [$ifi %*Baseline BuildUpStepNr%* == 2 fzet DoExit no

70 [DUM_Ex ("DY_ENDWME",T1) = 0;
The code in line 43 means: in case that ‘DoExit = no’ all AnnualDummies are taken from
Baseline and these are loaded into AnnualDummy_OECD.gdx (line 46 in this file):

16 |S iftheni exist %S5cenarioDirg\%BaseToReadAnnualDummiesi\AnnualDummies $EaseToRea “| nualDummies%:.gdx

Line 70 means: the DY_ENDWMP=0 in this OECD scenario. The value 0 has automatically
been set in GAMS code at the moment that the Model Type had been set (Step 1 - Figure
Al.1: Scenario to be used as a Baseline’ for OECD scenario). Close the file.
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Eile Actions Options GAMS R Programs Templates Close WLOG TorteiseSWN Help
_gFiles eferences d 2 0w 08 AL A0 A& @®
= Agmemod_Manager_RunModel gms | @ PreprocessData.ams | @BaseDataPreprocessCalculations.oms |
07 22 v ic T1 1 ationPeriod (1C V_Ex (P, "UXT", 1
= 23
EJ-[169] Settings_Runllodel gms 24 lationPeriod (iC: = V_Ex("WS", iWh + v
[19] BaseSettingsAndinitializations.gms 25 &4
[26] ScenarioSetlings.gme 26 | FB & MvL: initilizing data borrowed from countries outside model:
[33] ControlsAndAdvancedSettings_RunModel. gms 27 [V_Ex ("WD","PEN","NL",T1) = V_Ex("WD", "BFN","IT",T1):
[170] SetDefinitions_RunModel.gms 28 [V_Ex ("RE", "PEN", "NL",T1) = ¥V Ex ("RE", "PEN","IT",T1);
[14] BaseSetsOfPeriods.gms 29 | 7
- [16] BaseSetOfProducts gms 30 ¢ FB: transfer FAPRI prices to V:
[18] BaseSetOfActivities gms 31 |set iP WMI
[20] SetOfCountries_RunModel.gms 32 v ExEPTHENDWMPV.’"RW”'I;W}W,“F Ex (E, "MD", = VWP Ex(E,"PMD",T1);
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[13] LoadExogenousDatalnGdx_RunModel.gms a0
[15] PreprocessData.gms a1
- [14] DeriveCalculatedPeriodSetsFromPeriodParameters.gms 47 |sifi = I 1 yes $set DoExit ves
- [16] BaseDataPreprocessCalculations.gms 43 [3ifi %Baseline BuildUpStepNr: 2 gset DoExit no
[18] ScenarioDataPreprocessCalculations.gms I} 44 [3ifi $DoExit: == yes Sexit
i [20] TransferExcelDataToShortPAData.gms 45
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[17] ReadExistingAllScenariosQutput.gms 49 |gifi % " —— = = = = To OMemodIinfo. txt
- [19] WriteInputvaluesBeforeModelRun.gms 50 -
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Figure A1.5 BasedataPreprocessCalculated.gms: with DY _ENDWMP dummy value (=0) in
OECD scenario
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