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1. PROJECT EXECUTION

1.1 Summary Description of the project objectives
The objectives of the research are:

To identify the multiple functions of agricultune a broadly representative range of European
rural contexts and relate these to farm type, stalesehold characteristics, farming style
and contextual conditions (geography, governancgjomal and regional policies,
markets, land tenure);

To evaluate and where possible measure the praeisgionships involved between
production and utilisation of private and publicogs in the various farming types, scales
and styles identified under different household emadtextual conditions. In particular, we
will focus on measuring the nature and degree cofproduction (‘jointness’ or
‘competition’) between private and public goodsath the input and output ends of the
production processes under different conditions.

To evaluate and where possible measure the natdreegree of inter-relationships between
private and public goods used or produced by differtypes of farms and farm
household, under different styles of farming anchlacontext and the development of the
rural economy and its quality of life;

To analyse the factors influencing or determinihg hature and level of different kinds of
market and non-market relationships in the producprocess, as well as their inter-
relationships with the local economy and qualitylifd, in particular the influence of a
range of different EU, national and regional p@si

To use the data generated to elaborate a systeamatidynamic computer-based model of the
relationships involved, utilising the STELLA softrea and showing explicitly how the
model can be adapted to suit different farm andsébald types, styles of farming, and
rural contexts;

Hence to provide a tool for policy makers that iwageted policy model of multifunctional
agriculture and rural development (POMMARD) whishsensitive to regional and rural
conditions in Europe.

To demonstrate how thtargeted policy modatan assist in evaluating the impacts of policy
changes on both agriculture and regional developmeatifferent European contexts, and
be utilised in ‘modulating’ policy payments (such agri-environmental payments under
the RDR or direct payments) and varying the menuucdl development measures to
reflect different farm functions and rural conditso



1.2 Contractors involved

Partner No 1: Coordinator
University of the Highlands and Islands, UHI Poli¢gb, UHI Millennium Institute,
UHI Policy Web, Great Glen House, Leachkin Road 8KV, Inverness, Scotland.

Partner No 2:
Agricultural University of Athens,
lera Odos 75, 11855, Athens, Greece.

Partner No 3:
Institute for Rural Development Research (IfLS{aiethe University,
Zeppelinallee 31, 60325, Frankfurt, Germany.

Partner No 4:
Federal Institute for Less-Favoured and Mountairnfness,
Marxergasse 2, 1040, Wien, Austria.

Partner No 5:
Autonomous University of Barcelona, Fundacié EmareSiencia (FEC),
Edifici Rectorat, Campus Bellaterra, 08193 BellatgBarcelona, Spain.

Partner No 6:

The National Agriculture and Food Development Auityp Rural Economy Research Centre,
Teagasc,

Head Office, Oak Park Carlow, Co. Carlow, Ireland.

Partner No 7:
Universita degli Studi di Roma, La Sapienza, Dipaento di Economia Pubblica,
Via del Castro Laurenziano 9, 00162, Roma, Italy.

Partner No 8:
The Nordic Centre for Spatial Development,
Holmamiralens vag 10, Box 1658, 11186 Stockholme&am.

Partner No 9:
Norwegian Agricultural Economics Research Insti{iN&_F),
Schweigaards gate 33B, Postboks 8024, 0030 Oslwydyo

Partner No 10:
Biotechnical Faculty of the University of Ljubljana
Agricultural Economics, Policy and Law, GrobljeS3;1230 Domzale, Slovenia.

Partner No 11.:

Corvinus University of Budapest, Department of Aghural Economics and Rural
Development,

Fovam ter 8, H-1093, Budapest, Hungary.



Partner No 12:
University of Aberdeen
Kings College, AB24 3FX, Aberdeen, Scotland.

1.3Work performed

Specifically by reporting period, the work perforney phase and by workpackage has been
the following:

1°*' Reporting period

Phase 1:

An initial meeting for the PGA (Project General Assly, the MMPC (Methodology
and Modelling sub-Project Committee) and the PSHR®Ilidy Scenario Sub-Project
Committee) took place in Brussels, May 2005 (Moest 4, M4).

The Research Staff have been appointed by thegbimgetners (M3).

Specifically by workpackages,
*  Workpackage 1:
o Deliverable 4 (D4): First Period Report.
*  Workpackage 2:
o D1: Cooperation Agreement signed
o D2: Administrative and Financial Report formats andnitoring indicators.
Agreement on the use of common formats, as wellomastypographical
conventions and publications acknowledgement.
Phase 2:

A second meeting took place in Barcelona, Nover@ab8b. The groups involved in this
meeting were the PGA and the MMPC (M7).

« Workpackage 3: As input for D5 (Report on desk aese and preliminary
information gathering), due in May 2006, Case StAdsa Descriptions are being
prepared as well as a literature and data seactiséo on the diverse aspects of
multifunctionality relevant for each country. Commstructure and contents for this
report were decided upon the Barcelona meetingsahdequent contacts between
partners.

In addition, potential members of National User @® (NUG) are being identified
and contacted; in some countries the meetings &laeady started.
Phase 4:

* Workpackage 5: Work has commenced on the developwfea model using the
STELLA software. A preliminary version of the modehs presented at the Barcelona
meeting, and the mapping of the STELLA model waeed. A blog has been set
facilitating communication and exchange of modeld mleas between the researchers
involved in the development of the modéhtip://topmard.blogspot.com
In order to improve researchers’ training on the abthe software and to complete
the first mapping of the policy model (D3), an dagial meeting of the MMPC was
arranged in Frankfurt, March 2006.

2" Reporting period
Phase 2:
This phase ended in Month 14. It comprises two Wackages, the ongoing WP1 and

WP3, which also ended on Month 14.
Specifically by workpackages,



Workpackage 1:
o Deliverable 7 (D7): Second Period Report.
Workpackage 3:
o Deliverable 5 (D5: Report on Desk Research andirRirery Information
Gathering) was due in Month #4May 2006, and is to be submitted with the
present Period Report.

Phase 3:

A meeting took place in Gorenjska, Slovenia, 8-06eJ2006 (Milestone 10). It was a
meeting for the PGA (Project General Assembly), B&PC (Policy Scenario Sub-Project
Committee) and the 1&DPC (Implementation and Dissextion Sub-Project Committee).

Workpackage 4: extensive work on field work questi@ire preparation has been
carried out in an iterative way. Questionnairesenbeen designed in order to carry
out interviews to 30 random farmasd 10 more carefully chosen to ensure that the ke
types of MFA in each study area are adequatelyesgmted, especially those with
innovative features, for instance “joining up” \v@ars market and non-market
functions, and farming functions with local develmgnt and quality of life. As
regards the rural business survihe proposal is 20 interviews with small entesgsi,
deliberately selected to cover the various typesenferprise and sector that
‘transform’ non commodity as well as commodity auttp of farm households into
market outputs such as recreation, tourism, higalityufood, etc. An additional
questionnaire on_Quality of Lifbas been prepared and will be administered to the
general population of the study area, mainly thiodlgree focus groups: school
leavers, young mothers, and the elderly. Finakplasequent survey of about ten key
actors will be undertaken after the main resultshef first three surveys have been
analysed. The results obtained after these int@svigill be included in D8 (Phase 3
Report on Primary Data Collection), due in Month 26

Meetings of National User Groups (NUGSs) are takitece and reports are being
prepared, in order to be included in D8.

In addition, a small and initially unplanned megtwwas held in Frankfurt, March
2006, in order to integrate the basic needs ofstirgey process and to analyse the
modelling process needed. The needs on indicabaorsheir purpose were discussed.

Phase 4:
Meeting in Athens and Germany.

Workpackage 5: A meeting took place in Athens (Gegein December 06. This
meeting, which was not initially planned, was ainadhe further elaboration of the
model components and elements, the assessment taf réguirements, the
specification of further outputs indicators and ludding of relationships among sub-
systems in the STELLA environment.

3" reporting period

Although this period mainly covers Phase 5 (Impletagon, dissemination, final reporting
and the Brussels conference) and its associatedkp&lckage 7, Phases 3 and 4 were also
completed in this period due to earlier delaysha project. These delays also meant an
extension of three months to the length of theqmto} to 39 months in all.

Meetings of the PGA, PSPC, EAPC, MMPC and the MougeGroup were held in
Latina (April 07)

Norway (September 07)

Hungary (February 08)



Brussels (May 09)

In addition the Modelling Group held a special, lamped, meeting in June 2007 to finalise
the work on the Core Model.

Phase 3:

The implementation of the three questionnaire sig@armers, Entrepreneurs, Quality of
Life) in all the study areas was completed in i part of the period, and the first results of
analysis were reported in Norway. The interviewthwdey Contacts were held back until the
autumn in order to allow these to be used to &lbg for the final stages of the POMMARD

model adaptation. These did not require a commastepnnaire as the gaps were particular
to each study area.

Phase 4:

The integration of the results of Phases 2 andt8 the POMMARD model, and its
adaptation into each study area was started angleted in this period. The analysis of the
Quality of Life Surveys was particularly importaior one of the key innovative elements of
the model, namely linking non-commaodities as wellcammodity production to quality of
life and tourism attractiveness, and thence to atign flows (outward and inward),
demographics, and human resources. This econonagiaigsis was undertaken in June-July
2007, and allowed calculation of the coefficierds the relationship between propensities of
different age and education groups to (in- or outiyrate and the different ‘capitals’ of
quality of life.

In addition, the work on preparing, updating, oaptthg Input-Ouput or SAM tables for each
study area proved to be very intensive and demagnidirthis period. This was a further key
input for the adapted POMMARD models in each staia.

Finally, the work on the Policy Scenarios was caetgdl and teams established the
distribution of key policy payments (CAP Pillar and Axes 1-4, as well as Regional

Funding) in each study area for the baseline aisalydhe ways in which each scenario

impacted on the variables in the POMMARD model wB® discussed and agreed. Further,
the impact of different policy changes on land ywsegduction systems and financial flows to

the study area economy were assessed and integvithethe model. This used a mixture of

Key Contact survey information, CGE modelling (CAPRnNd similar approaches.

Phase 5:

The implantation was started an completed. Allhef &dapted policy models were built, and
they were each used to assess the impact of tgetamplied by each policy scenario. A
set of economic, social, agricultural, and envirental outcomes had been defined, and the
model produced such a set of outcomes. These owtscoould be compared between the 11
different study areas.

This was also a period of intensive disseminatwith numerous presentations by team
members to international and national as well ggoral and local workshops, seminars,
conferences and meetings (see D12). In additioetinmgs were held with the National User
Groups in each country to debate thwe results andlgsions. Finally, a very successful final
conference was held at the Borchette Conferencéré€€ehthe European Commission, with
presence from Brussels, National and Regional potiekers; from national User Groups,
from international NGOs and lobby groups, from agait colleagues, and from OECD.
During this conference a Policy Panel made usefggsstions for analysis using two further



Scenarios, related to the current Health Checktdeba@hese two additional scenarios were
assessed by 9 countries

Throughout the period, the Core Model was refinadseveral occasions, and the Adapted
models used in each study area also went througieraus incremental changes as they were
tested with real data.

1.4End results

The end results of the TOP-MARD project are comdiin the attacheéinal Scientific
Report. This includes background material on the aimgedailves, scientific approach, and
study areas. It also includes a description of ghkcy scenarios used in the project, and
applied to the POMMARD model. One of the main resulvas the creation of the
POMMARD model — a Policy Model of Multifunctionalgkiculture and Rural Development
— built using the STELLA™ Systems Modelling Softeaand adapted to the 11 study areas.
The POMMARD model is described in detail, and tleecanpanying operating manual is
included as an appendix. The report further incduae analysis of the survey results and a
comparative analysis of the results of the policgnarios using the adapted POMMARD
models. It concludes with chapters on the impice for policy and research.

1.5Project logo

1.6 Reference to website

http://www.topmard/.org

As mentioned above, a blog has also been set Upaag communication and exchange of
models and ideas between the researchers invaivibe idevelopment of the model.
http://topmard.blogspot.com
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2. DISSEMINATION PLANS AND ACTIVITIES

In the early stages of the TOP-MARD project thenregtivities focused on developing a
series of common and agreed reporting conventBmssequently, a series of dissemination
channels were identified and encouraged.

2.1 Reporting conventions

A copy of the comprehensive set of agreed typogcaphonventions for TOP-MARD
reports and other working documents is presentéairex A.

The objectives in preparing these agreed repodimyentions were to:
» develop and facilitate communications between astm the preparation of reports
and publications
» provide a coherent image for the TOP-MARD project
» assist in developing and raising a coherent ext@nodile of the overall project.

The main elements of the conventions were:

« Typographical Conventions - for practice amongstghrtners when writing,
compiling and editing Deliverables within the prdje

* Publication Acknowledgement — wording agreed witthia partnership. On
completion of an output, and on submission to digaion, included the
acknowledgement

« Standard presentation formats - compiled for uspdstners in the event of a
presentation of project information

* A standard report cover - developed, includingghagect title listed in each partner’s
national language. On completion of each outpuippetner, the cover was included
prior to distribution.

2.2 Dissemination channels
In the early stages of the project the main dissatitn and communications activities were:

* Website — content was developed, with public anthbess’ sections included. Main
outputs per partner were included for access bjipubers. Address is
www.topmard.org.

* An overview of the project and its main objectiaesl deliverables was compiled for
circulation in general public fora and for use engral publicity activities. This
served as a simple delivery of the project’'s maimis

* Notifications of dissemination events such as canfees, seminars and workshops

were circulated around the project team, includivagn deadlines and guidance on
submission of papers, posters, etc.

11



Cooperation activities between individual partnegese encouraged, and further
dissemination channels were identified as the ptgjeogressed and potential outputs and
results could be more easily identified. The ains ¥eaprovide scope for:

cooperation in dissemination activities betweerlpatrtners and individual
researchers across the project where either Engliah alternative common
language could be used

individual partners to prepare and publish repoasiag their native language, using
local conventions for domestic audiences.

In addition to availing themselves of the notifioatof intentions to publish service provided
by Teagasc, project members were encouraged tihegegoject web site to make available
copies of conference papers and Powerpoint pragamaand examples of the STELLA

model.

Team members were encouraged to:

communicate wittStakeholdersother organisations and groups (farmers, economic
agents...) and avail themselves of an opportunitesotal presentations, etc and
obtain feedback

Avail themselves ofocal publications to disseminate information about the project

Avail themselves of formal publication channefshin partners/national
institutions for scientific/technical non-peer-reviewed articles and press releases

Prepare and publigational reports on:
0 the TOP-MARD surveys and their findings
o National Model outputs and Policy recommendations

Prepare and publish paperdraernational conferences(for example EAAE, IRSA,
EAAP, International Rural Network, European Soceftyrural Sociology, European
Society of Ecological Economics, International Gtasd Association etc,)

Arrange a special TOP-MARBpecial session or panel at an international
conference For examplea special TOP-MARD session attached to the EAAE
Seminar in Viterbo, Italy, 20-21 November 2008ngreparation.

Arrange a special presentationtoé POMMARD model and preliminary results at
the annual meeting of the Rural Policy Committe¢hefTerritorial Development
Policy Committee of the OECD Paris in December 2@Yyden, Johnson and Dax).

Arrange for a&Special issue of an international journalperhap£uropean Review of
Agricultural Economis, or theJournal of Rural Studiekased on that special session

Arrange for thegoublication of a book on the project as well as chapters in a relevant
book. At least one book chapter has already bebhsped, and a whole volume is
being discussed with a well-known publisher atttime of reporting.

Engage in joint exchanges (conferences, seminatis e FP6 MEA-Scope project,

FARO, and other FP6 and FP7 projects, as well esifspcontracts (IPTS and DG-
Agri),
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* Prepare for the possibility or and avail themsebfdsiture Invitations of
participation in other framework projects (FP6 and FP7)

A compilation of the details of the disseminatianputs to date notified to Teagasc from the
TOP-MARD project is presented in Annex B below. 3&are categorised under the
following headings:

* Book chapters

* Peer reviewed articles

» Conference presentations

» Other miscellaneous dissemination activities

* Popular press

*  Workshops.
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ANNEX A: TYPOGRAPHICAL CONVENTIONS FOR TOP-MARD
REPORTS AND OTHER WORKING DOCUMENTS

Typographical Conventions for TOP-MARD Reports
and Other Working Documents

Joanne Brannigan, TEAGASC
With assistance from

Ken Thomson, University of Aberdeen

May 2006

This paper sets out a number of typographical cothmes which, in order to reduce
subsequent editing and to produce a reasonablystentsproject style, should be followed by
all TOP-MARD researchers when writing project papén English), except for external
“dissemination” articles for journals etc., whichaynhave their own editorial style. This is
particularly important when authors are providingnicibutions to a single TOP-MARD

“deliverable” document: working documents are rotgal.

These conventions have been drawn up after cotisaltavithin TOP-MARD, but use is
bound to result in various queries and suggestithrese should be sent to either of the above
authors, who will circulate an amended set of catiees as and when appropriate.

When the structure of a TOP-MARD report is decidggbn within each WP, a Word
template will be set up for individual reports Ihetappropriate Lead Partner, and circulated
to all relevant partners. This template shoulaiporate the relevant specifications below.

1. Margins
e top 2cm, bottom 2cm, left 2.5cm, right 2.5cm

2.  Standard Cover
The standard cover runs over two pages (pagesoweh logos and page two is listing
partners). Use the previously distributed covengiate with project title in partners’
languages and project logo, which includes (se@ltza):
e Authorship — Institution and Personnel
* Acknowledgement of TOP-MARD partnership
 Date
* Report number and Title and Number of Workpackage
» Contract number
* Use Times New Roman, font size 12
3.  Other introductory pages
* Contents with page numbers (use automatic TabGootents)
* Times New Roman, font size 12
* Separate lists for chapters/sections, figuresetabhd (if necessary) appendices
* Page numbering in Times New Roman, font size 1, @ositioned at bottom
centre. Pages from start of Chapter 1 should bebeted 1, 2, 3, ...; those
previously i, ii. iii, ..., starting with cover pages i (though printing from ii, ...)
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4.  Abstract
* Report title, date, etc. at top (in brief) so thbstract page contains all necessary
detail
» Heading of ‘Abstract’ to be shown, centred at top
* Times New Roman, font size 12
» Abstract(s) in Partner language and additional Ehglersion where needed

5. Chapters and Sections
* A report should be divided into chapters comprissegtions and sub-sections.
For example, Chapter 1
11 Introduction (specific to the WP)
1.2 Section Heading
1.2.1 Sub-section Heading
* Item 7 below contains font guidelines for thesaouss types of heading

* The list of references and any Appendix (“chaptgsg¢e 10. and 11. below,
respectively) should not be numbered.

6. Main text
» Times New Roman — font size 12
* Single spacing
* One line space between paragraphs
* No indenting of first line
» Left-and right- justified (i.e. blocked)
» Two spaces between end of one sentence and begioinrew one

7. Headings

If not at top of page, all headings should be pitedeby two blank lines, and followed by
one blank line before start of main text or e.dpsaction title.

Chapter headings
*  Chapter number (in standard numbers, i.e. 1, 2, 3ot e.g. |, I, 111, ...)
e Title (on same line)
e Tab space between chapter number and title
* Bold and capitals
* Times New Roman - font size 14
e Left- justified
e Not underlined
* One line space between chapter title and mainnieparagraph

Example of Chapter heading:
1. INTRODUCTION

Section headings
» Bold lower case, except for main leading capitals
* Tab space between section number and title
e Times New Roman - font size 12
* Left-justified
* Not underlined
* One line space between section heading and maimtparagraph

Example of Section heading:
1.1 Demographic Characteristics and Trends
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Sub-section headings

Bold lower case (except for main leading capitals)

Italics

Tab space between sub-section number and title

Times New Roman - font size 12

Left-justified

Not underlined

One line space between sub-section heading andtexdim paragraph

Example of Sub-section heading:
1.1.1 Population Patterns and Trends

8.

9.

10.

Figures and Tables

“Figures” include charts, diagrams, boxes, etc.

Place titles above the figure or table

Number in sequence within a chapter, e.g. FiguteFAgure 2.2, etc. in Chapter 2
Same for table numbers, Table 2.1, Table 2.2, etc.

Give percentages in text as “35 per cent” (witlpace), and in figures, tables, etc.
as “35%” (no space)

Ensure that units (e.g. ha, million €, etc.) aneegifor both axes in figures, and
for each row (or column) in tables

Use tab space between table/figure number and title

Titles of figures and tables in Times New Romamt feize 12, bold, with main
leading capitals

In main text, use leading capital to refer to &aple 2.4, Figure 4.5

Numbers

Within text, use ‘million’, ‘thousand’, ‘billion’. If a shortened form is to be used
after a numerical value, use ‘mn’, ‘th’, ‘bn’

Use decimal points (not commas) to separate intagdr fractional parts, e.g.
123.45. A separator comma should be used whemgmumerical values of one
thousand or more (for example, 1,500)

Use the € sign (not “Euro”), and insert beforenhenerical amount, e.g. €1.23
Give percentages in text as “35 per cent” (witlpace), and in figures, tables, etc.
as “35%” (no space)

Ensure that units (e.g. ha, million €, etc.) aneegifor both axes in figures, and
for each row (or column) in tables

References

Cite and report references according to the HarvardSystem, i.e. name(s) of
author(s) or source, and date, given in the text (g@. “Smith (2000)")
References should be collected alphabetically atéhend of the report, where
the title of the journal or source (i.e. the titleof the item to be sought in a
library, not necessarily the title of a specific pper) should be quoted in full,
and in italics.

When referencing documents from the European Commsson, show source
as ‘European Commission’

Use hanging indented (Ctrl-T) in reference listing

Left- and right-justified (i.e. blocked)

Date all references and material correctly

Note in reference listing:

o no comma (,) or period (.) after date e.g. “(1995)”
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0 no “Vol.” (or use of bold for volume number) or “pp”
0 no quotation marks (*) around title of paper etc.
o no first name(s) of author(s), only initial(s)

Examples of reference using the Harvard system:

Council Regulation (EC) No. 1260/199%ying down general provisions on the Structy
Funds Official Journal of the European Communities@l1l, 26.6.1999

European Commission:http://europa.eu.int/comm/regional_policy/index_erhtm and
http://europa.eu.int/comm/financial_perspective/iné&x_en.htm

EU (1999) European Spatial Planning Perspectiv®fSPart A: Achieving the Balanced
and Sustainable Development of the Territory offke The Contribution of the
Spatial Development Policy. (download:
http://europa.eu.int/‘comm/regional_policy/sources/dcoffic/offical/reports/pdf/al3-

19 en.pd) (14.10.05)

Hanley, N. D. (1995)Rural Amenities and Rural Development: Empiricalidénce.
Synthesis Report to the Rural Development Program@&€D, Paris.

http://espon.lu/online/documentation/objective/objetives/index.htm
http://europa.eu.int/comm/regional_policy/interreg3

Moussis, N. (1997Handbook of European UnionEuropean Study Service, Rixensart,
114

Oglethorpe, D. R. and Sanderson, R. A. (1999) Aologpical-economic model for agr
environmental policy analysi€cological Economic28, 245-266.

Proposal for a Council Regulation laying down gaherovisions on the European Regio

Development Fund, the European Social Fund and @whesion Fund.

COM(2004)492 Final

Randall, A. (2002) Valuing the outputs of multiftlomal agriculture. European Review ¢
Agricultural Economics29(3), 289-307.

ral

D7 -

nal

—

11. Appendices
» To be used only where this aids the readability dhe report
* Number appendices in sequence (Appendix 1, 2, etcrgferenced
in the text where appropriate, and list in the congénts page

12. Miscellaneous
» Page breaks to be used at the start of each chapter
» Use footnotes (not endnotes or comments) wherecae to text, tables, etc.

» Use colour where necessary, but remember thattsegie usually copied in black

and white
Do not use automatic headers and footers (other fibater including the pag
number) as this can be difficult to transfer toestiocuments
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Spelling can be either UK or USA (for example, ‘@ehor ‘center’); whichever
form is used, please ensure it remains constamtigiwout the document

Use “e.g.”, “i.e.”, not “eqg”, “ie”

Note correct forms of “et al.” and “et seq.”

Use “op. cit.” with care; it is sometimes hard itedfthe original reference

18



ANNEX B: FINAL SCIENTIFIC REPORT

1. EXECUTIVE SUMMARY
By John Bryden

This document comprises the final scientific remortthe TOP-MARD project. In it we describe
the aims, objectives, methodology and scientifid palicy background to the research. We also
describe the diverse study areas in the 11 cosntrnimlved in the research (Chapter 4). Further
we introduce and outline the main deliverable, rigntee Policy Model of Multifunctional
Agriculture and Rural Development (POMMARD), andoyide a detailed users manual
explaining how this model can be adapted to diffemegions. Then we outline the different
policy scenarios used with the POMMARD model, aaglort on the results from the analysis of
the dynamic economic, social and environmental@uts over the medium term. We report on
the supplementary surveys of farmers, enterprisdscdizens undertaken to provide data for the
modelling work and assist with interpretation. Hinave conclude with policy conclusions and
implications for further research.

The main aim of TOP-MARD was to develop a new tgeanodel, using system dynamics,
which would encompass the complex inter-relatiopsiietween the different public and private
‘functions’ of farming and farm households, temiab economic development and quality of life,
and public policies. System dynamics was appropiiiathis case because of our interest in the
interaction and feed back effects among econoroiak ecological and environmental systems.
System dynamics also lends itself to cases whéwat&ins, not previously experiences, are of
interest. Multifunctionality is just such a case.

We also aimed to review relevant data and researchundertake three surveys. The latter were
deemed necessary to provide essential backgrodowhation on the functions of agriculture in
different rural regions, on how other enterprigeshie regional economy used or benefited from
these functions, and to draw upon the availablelland national expertise on multifunctionality,
rural development and policy impacts. We later dedito add a quality of life survey in order to
better understand the inter-relationships betwegicwdtural functions, quality of life of local
residents, and migration behaviour. Three typeguektionnaire-based surveys were carried out,
one on farmers one on rural enterprises considerde linked with the functions of agriculture
in some way, and one with rural residents. In @aoldi oracle type interviews were undertaken
with key contacts and experts to assist with ad@ptaf the model, policy scenario impacts, and
interpretation of results. The results of the sysvare discussed in Chapter 5.

National user groups (NUGSs) were established bz eaantry team from the start of the project.
These groups formed a very important part of theeaech, providing advice, contacts, and
feedback at every stage, and also playing a keyinadliscussing, legitimating, and disseminating
results.

The policy model, POMMARD, is built of 10 modulebiitial Conditions, Policy Controls,
Indicators, Land, Non-Commodities, Agriculture, Quyaof Life, Human Resources, Regional
Economy, and Tourism. After building the core ongec version, the model was adapted to all
11 study regions. POMMARD is an application of systdynamics, and it is discussed in
Chapter 6 and the Appendix which provides the datailed user-manual..
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Policy controls define the impact of existing (Has® and potential (scenarios) policies on the
other elements of the system, especially land usepaoduction systems, and monetary flows
into the region. Changes in land use and produci@tems represent a key driver in our case,
because of the interest in agricultural multifuoctlity. These changes alter the production of
private (commodity) outputs as well as public goadd ‘bads’ (non-commodities). The changes
in commodity production, as well as any changefniancial flows, then impact on the material
elements of the regional economy and quality eftifrough a regional social accounting matrix.
The changes in non-commodities (public goods amt)oempact indirectly through changes in
‘natural capital’, which changes (positively or aéigely) regional attractiveness for tourism as
well as the quality of life of regional citizensh& changes in regional economy, tourism and
quality of life in turn alter decisions of differeage and gender cohorts to migrate from or into
the region. This migration is cause both by cham¢mbour demand and supply, and by changing
quality of life which attracts (or repels) supplyv@n migration. The demographic module
collects all of this information and predicts pagtidn by age cohort and educational category.
The ultimate impacts of any policy change are tihased through to a set of outcome indicators
reflecting changes in economic variables (e.g.omgiincome and employment), quality of life
variables (e.g. material and natural capital), @griiral variables (e.g. commodity production,
farm incomes and employment), and environmentakbles (eg nitrogen balances, Shannon
index of land cover diversity).

The POMMARD model can also handle other driverslminge. In our case we examined the
consequences of an increase in external tourisnaxdénand of an increase in energy prices. But
the model can be stimulated from a wide range oblsées, and consequences of any change or
set of changes traced through to a set of outcowhieators dealing with the regional economy,
regional quality of life, regional population andgmation, regional environment, and specific
sectors such as, in this case, agriculture andstaur

We argue that the results of this model (see Ch&)tare very interesting for policy makers, as
they cover the ‘new’ concerns of quality of lifertitorial rural development, and the natural
environment in an integrated and inter-connecteg. War example, we can see that in some
study regions, a cut in direct payments (Pillataljarmers, while generally resulting in reduced
farm incomes and employment, can actually increéaseincome and employment of rural
regions. This unexpected result, which is not unifacross study areas but limited to those with
high growth and tight employment markets, is duehi® consequential shift of relatively low
productivity farm labour (and labour-time) from mgiture and into much higher productivity
and wage employment within the rural region. If then ‘modulate’ the cut in direct payments
by allocating it to Pillar 2, we see that farmemsdmes are more or less maintained, but the
benefits to the region are reduced, because lbssildransfers from agriculture to higher wage
and productivity sectors. We can also observeufit outcomes between high and low farming-
intensity regions. For example, different policyessarios produce very different changes in
production of commodities in the more, and lesgerisive regions. It seems evident from the
results that the less intensive regions are an iitapb ‘buffer’ for production in times of
changing food and energy prices. As food or energes rise, there seems to be more scope to
increase production in less intensive regions watlmonsequential environmental damage.

Among the policy conclusions (Chapter 9), we wosicess in particular the growing need to
examine policy impacts in particular rural contexiihis need is growing precisely because the
new policy concerns — local or territorial develggry quality of life, and environment — are
rooted in particular contexts in terms of theittstadhe social and public institutions influencing
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them, the operation of related markets such as daadlabour, and their geography and natural
conditions, all of which influence their assetsporiunities and constraints. The consequences of
this also relate to the construction of policied #meir implementation — further decentralisation,
delegation and subsidiarity is what is needed aswiteh from sectoral to more holistic policies
needed to produce sustainable development in aueals. This is not to argue that agriculture
should be marginalised or neglected, rather thatw@ture, and the policies addressing the issues
around it, needs to be viewed as part of speaiponal contexts or territories, rather thace-
versa

Looking at the outcomes generated by the analysieeodifferent scenarios using the adapted
POMMARD models, some of the difficulties in makioar general recommendations relevant
to the ‘Health Check’ and applicable across diffiéreountries and types of region are
demonstrated in the following summary table, wtsthply looks at the number of study areas in
TOP-MARD having a negative evolution of any partézuoutcome indicator over the period

2007-2025.

Table 1.1 Proportion of Study Areas with negative ftange in selected outcome indicators
between 2007 and 2025 under different policy scenas

Scenario:- Al*| A2*| B* | C* | D* | E* |F* | Z*
Population change 27%30% | 18% | 27% | 18% | 18% | 18% | 20%
Net Migration rate 73% 80% | 55% | 73% | 82% | 73% | 82% | 80%

Regional Per Capita Incomg  45%40% | 36% | 27% | 36% | 45% | 36% | 40%

Non-agricultural employment18% | 20% | 9% | 18%| 9% | 18%]| 9% | 20%

Utilised Agricultural Area 55% 40% | 45% | 45% | 45% | 55% | 55% | 40%

Gross Value of Agriculture 45%40% | 55% | 45% | 55% | 45% | 55% | 50%

Agricultural employment 60% 55% | 50% | 60% | 50% | 50% | 60% | 55%
Mineral Fertiliser per UAA**| 36% | 20% | 36% | 45% | 27% | 45% | 27% | 20%
Excess Nitrogen** 62% 57% | 62% | 62% | 62% | 62% | 62% | 62%

Note * The different scenarios (Chapter 7) are sansed here as:-
Al: 50% cut in Pillar 1 payments
A2: 50% cut in Pillar 1, with ‘modulation’ of proeds to Pillar 2
B: All Pillar 2 reallocated to Axis 2 (agri-envirorent)
C: All Pillar 2 reallocated to Axis 3 (rural develment)
D: 50% increase in Regional Funding
E: 100% increase in Energy prices
F: Doubling of tourism demand by 2013
Z: All Pillar 2 funding to Axis 1.
Note ** a negative evolution would indicate an impement for the environment

On this very simple summary analysis we reach diffe conclusions about the optimal policy
reform to recommend according to which indicatorset of indicators we choose to prioritise.
The analysis in Chapter 8 also shows that the osiaris would vary according to which kind of
region we might prioritise, an important cohesissuie. The analysis also shows that agriculture,
and agricultural policy changes, are often not thest significant drivers of territorial
development in rural regions — there are usualtgioteasons why regional income, employment
and population indicators remain positive despppaaently negative impacts of change on
agriculture.
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The final scientific report is designed to be arst-alone’ public-domain document which allows
people to understand what we have done and why,cdmstruction of the model and its
parameters, variables and relationships, the paiy other scenarios we examined using the
model, and the results and conclusions we drew fr@hand related research, including surveys.
It would, however, be impossible to include eveiryghbetween two covers. Other detailed
deliverables, some in the public domain on our wepsthers with the European Commission,
complement and provide further detail where thiseeded.
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2. AIMS, OBJECTIVES AND SCIENTIFIC AND POLICY BACKG ROUND

By John Bryden, Karlheinz Knickel and Amaia Arandia
2.1 Aims and Obijectives

The main aim of the research was to develop the concept of ifdtionality as a rural
development policy instrument that is sensitivee¢onomic, social, cultural, environmental and
geographical context by analysing:

1. The multiple functions of different types and seaté agriculture, and styles of farming, in
different kinds of rural context, in particular namarket functions such as positive or negative
contributions to landscapes, biodiversity, watet am quality, food safety, social capital, and the
development of rural areas, as well as market fonstsuch as the production of food and raw
materials or the supply of farm household laboapital or other farm resources (such as land
and forests) into non-farming and off-farm actesi

2. The production relationships between the public arndate goods and services involved, in
particular the nature and degree of co-produci@ntfiess or competition) between these private
and public goods and services under different fagnaind contextual conditions.

3. The linkages between these multiple functions deddevelopment of rural areas and their
quality of life and environment, giving particulaitention to transformation of public goods into
incomes and quality of life for the rural populatio

4. The influence of different policiesn production relationships, functions and linkagm
particular we develop realistic policy scenarioattreflect discussions leading up to the Health
Check on the CAP and in the more global WTO contékt assessed how different scenarios
impact the supply of rural public and private goadsd the dynamic impacts on the rural
economy, quality of life, environment, and farmitsglf over the period to 2025.

The innovative elements of the project aims palaity concerned:

1. The explicit recognition and modelling of thekages between multiple ‘private’ and
‘public’ functions of agriculture, territorial del@ment and quality of life, and
environment.

2. The development of a systematic and dynamic cbenfpased model that is intuitive and
transparent in providing a better understandintpefinterrelationships involved.

3. The examination of the impact of different p@g on these interrelationships using
regional adaptations of this model in 11 case streéwas that are broadly representative of
rural areas across Europe.

The more specific objectives of the research asweahn the Description of Work were:

1. To identify the multiple functions of agriculture ia broadly representative range of
European rural contexts and relate these to faqe, tgcale, household characteristics,
farming style and contextual conditions (geograpmmgtitutions, governance systems,
national and regional policies, markets, land tejiur

2. To evaluate and where possible measure the preelationships involved between
production and utilisation of private and publicods in the various farming types, scales
and styles identified under different household eadtextual conditions. In particular, we
will focus on measuring the nature and degree cofproduction (‘jointness’ or
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‘competition’) between private and public goodsbath the input and output ends of the
production processes under different conditions;

3. To evaluate and where possible measure theenaiod degree of inter-relationships
between private and public goods used or produgedifterent types of farms and farm
households, under different styles of farming aswhl contexts and the development of the
rural economy and its quality of life;

4. To analyse the factors influencing or deterngrtime nature and level of different kinds of
market and non-market relationships in the produactprocess, as well as their inter-
relationships with the local economy and qualitylité, in particular the influence of a
range of different EU, national and regional p@s;i

5. To use the data generated to elaborate a systesma dynamic computer-based model of
the relationships involved, utilising the STELLA™fswvare, and showing explicitly how
the model can be adapted to suit different farm lamgsehold types, styles of farming, and
rural contexts;

6. Hence to provide a tool for policy makers tlsahitargeted policy model of multifunctional
agriculture and rural development (POMMARD) whichsensitive to regional and rural
conditions in Europe;

7. To demonstrate how thimrgeted policy modetan assist in evaluating the impacts of
policy changes on both agriculture and regional etteyment in different European
contexts, and be utilised in ‘translating’ EU pglitameworks into regional measures, for
example by adjusting the balance between Axes nvighilar 2 of the CAP, or equivalent
measures in Norway to reflect different farm fuans, their importance for non-farm
enterprises, and other rural conditions and loaakities.

The most innovative part of the objectives cleadycerned the building of a dynamic systems
model to elucidate and explore the relationshipgsvéen different policies, and their dynamic

impacts over time on agriculture, the environméme, regional economy and quality of life in

different kinds of regional context. It is here wdehe TOP-MARD project goes far beyond
conventional demand-driven modelling (for a degmipof existing modelling activities see for

example Zander et al., 2008). The policy model bzt been built is transparent with a modular
structure based on sub-systems, its use is intudivd the supply-driven dynamic nature of
relationships between agricultural multifunctiobaland territorial rural development captures
rural realities better than neo-classical models.

2.2 Scientific background

It is generally recognised that farmers, forestard other land users perform several functions
for society other than their usually primary marfketction of producing food and raw materials.
According to Eurochoices (Cabhill, 2001) there aruenber of different non-commodity outputs
that can be covered in a review of the relatiorsbgtween multifunctionality and rural viability,
particularly agricultural employment, landscapesji®nmental quality and food security.

In general, these functions may or may not be &adie’ in the sense of providing those
responsible (e.g. the farmer) with a monetary rettikon-tradeable’ functions are generally
public or quasi-public goods and typically conc#ra production of ‘environmental’ goods such
as rural landscapes, but also quality productssaisthinable rural development, as by-products
from commercial activities (Abler, 2001). Typicallthe combination of tradeable and non-
tradeable functions is described as ‘multifunctlaga and, especially when applied to the sector
of agriculture, this term is endowed with both tte¢g@al and practical policy significance. Cairol
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et al. (2008) and Renting et al. (2008) see thevigig attention for multifunctional agriculture as
being related to the evolving demands of consuraedssociety and as a response to the need to
reorganize rural-urban relations in an increasirgibbalized world. The changing institutional
and market environment of farm households thenredmportant driving forces for the growth
of farm activities ‘beyond food production’. In thimuch wider perspective the diverse functions
related to agriculture, land use and farm househotd/ities are not restricted to externalities
produced (jointly) with agricultural activity, butither a considerably larger basket of goods,
services and ‘functions’. Renting et al. (2008) &agize that this includes goods and services
produced for non-food markets (energy, care, taurietc.) and ‘functions’ provided by
agriculture as distinctive product attributes oohei food markets (food quality, animal welfare,
ecological production, etc.).

In the TOP-MARD project, we are explicitly concednavith the relationships between
agricultural multifunctionality (traded and nondexd goods and services produced) and
territorial rural development (the development wifat regions, for example NUTS Ill Regions
defined as ‘predominately rural’ or ‘intermediatey the OECD 1994 classification, and
including small towns etc.). This is because EUdlypolicy’ as it has emerged in the past 20
years or so has a ‘double mandate’ — first, to ietthe European Model’ of agriculture as a
competitive but environmentally friendly sectorgged, to improve living standards and quality
of life of people living in rural regions (Brydexnd Hart, 2004).

Although most writers take a somewhat ‘strict’ vieiv‘multifunctionality’ by confining it to
‘joint products’, implying that the production of reon-tradeable good or service requires the
simultaneous production of a tradeable, Buckweadluas that the most common relationship is
one of ‘competition’, while the OECD argues thaé thvailable evidence suggests that most
significant non-tradeable, non-market, externaitie agricultural systems are produced either
jointly or in competition with tradeable, market aqgts and services (OECD, 2001). The
possibility of competition, as a principal relatéhp, means that an activity involving the
production of a tradeable will reduce the producttd non-tradeables and vice-versa. However,
if we include such non-tradeables as cultural cwity or non-traded value relating to
contributions to rural employment and enterprisethbof which are relevant to the wider
development of rural regions, it is clear that adder definition is needed, since no joint
production withparticular commodities is implied or needed, and competitsonot necessarily
present. This is not, however, to argue that @wletween food production and other social or
environmental outputiaynot involve conflicts in some cases.

From a theoretical point of view, the issue is h-sat of general theories of ‘externalities’ in
production processes, much discussed, for exanmplelation to regional development (e.g.
Marshall, 1890; Krugman, 1990; Van der Ploeg et 2008) and the related clustering of
economic activities (Knickel et al., 2004), as wadlin the growth of firms. Thus, non-pecuniary
externalities such as ready access to informatimutamarkets and competitors’ behaviour, as
well as access to high value R&D and design sesyiege held to be important for the
development of cities in regional economics (Ridsan, 1968). In the same way that Regional
and Firm Economics recognises that both pecuniady reon-pecuniary external diseconomies
can and do exist, so too the discourse on agri@lltoultifunctionality recognises that some non-
tradeables (externalities) have negative impaotseftample, pollution).

However, for the purposes of TOP-MARD, the centhaloretical idea is that non-tradeables or
externalities created within agriculture (and elsexe, in a wider set of natural and man-made
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amenities) enter into the production function ofvneconomic activities such as tourism and
recreation, as well as other new goods and sergigels as specialised crafts, drink, foods, and
cultural artefacts which are increasingly to benidun diversified rural regions. The idea that
there are latent “non-mobile” assets that are itgmbrfor rural areas can be traced back to a
paper for a 1991 EAAE seminar by Cavailleesal (1993). Bryden developed this argument to
some extent in a book on sustainable rural comnasniBryden, 1994), and in subsequent work
with Dawe (Bryden and Dawe, 1998; Dawe and Bryde999) and then within the DORA
research project, which examined differential ecoicoperformance in 16 rural study areas of 4
countries. The work of the OECD (1999) and Van leeg et al. (2008) on amenities in rural
development provides a relevant theoretical baackgtowhile Knickel and Peter (2005, 2008)
present corresponding empirical data for 18 modglons in Germany. McGranahan (1999),
Deller (2001) and Greent al. (2005) on amenities and rural migration pattermghe USA
confirm that non-agricultural ‘externalities’ arls@ very important for rural development today.

In the 1988 paper on economic development in teegminately rural areas commissioned for
an OECD conference, Bryden & Dawe argued tiapbrtant cases exist where such areas have
developed effective local strategies to deal wathg indeed capture new opportunities from,
globalisation. These strategies essentially invdieeusing on ‘non-mobile’ or ‘less mobile’
assets. In turn, many of these less mobile assetotit to be public or quasi-public goods on the
one hand or ‘positional goods or services’ in tease used by Hirsch (1976) on the other (these
are not mutually exclusive categories). Howeverethver mobile or not, the ways in which more
‘tangible’ resources like the land, natural resoasg people and capital are put to effective local
use seems to depend on a set of ‘less tangiblédriadike institutional performance, local
culture, and a group of factors relating to effeetiaccess to resources”... the OECD’s (1994)
work on territorial indicators has informed us thedme peripheral localities performed much
better than others and, in some cases, better tinaan areas (this also accords with experience
on the ground, in the form of casual observatioNe argue that such differences cannot be
explained in terms of traditional theories (eitheore-periphery or neo-classical). The
explanation lies in local capacities to develop aexploit less mobile assets, in the form of
economic, social, cultural and environmental capitnd the synergies between these assets.
One such asset, but only one, is what is now teraradnities’ - we suggest that we need to look
further than this to both understand differentiadrfiprmance and frame local development
strategies in a context of globalisation. In paul&r, we need to pay more attention to the range
of immobile or less mobile assets which are spetifiindividual rural areas, the relationship
between these and assets which are more mobile,tladole of less tangible factors in
valorising these assets within the local econdn{Bryden and Dawe, 1998, p. 2).

The idea was later termed the ‘Bryden theory’ byldie (2003) who tested it against other rural
and regional development theories, using the resilthe RUREMPLOI project (Terluin and
Post, 2001). Terluin concluded that the theorythadoest explanatory power of those examined.

The role of tangible and less tangible assetsendifferential development of rural regions was
more thoroughly examined in the ‘matched pairs’ rapph of the Framework 4 project
Dynamics of Rural Areas (DORA) from 1999 to 200lry@en, Hartet al, 2001 and 2004).

Success in this case was largely measured by tiiey 4b hold or increase (through net in-
migration) population in rural regions. The authamncluded: “Our analysis of the relative
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importance of the different factors explaining DBfetween the pairs of study areas in each
region led to identification of six key inter-redat themes which together explain why some rural
areas are doing better than others:

Culture and society in the shift from state tarket

Peripherality and infrastructure

Governance, public institutions and investment

Entrepreneurship

Economic structures and organisation

Human resources and demography.”

oghkwhE

In addition, the development of economic activitieat transformed natural and cultural assets
into commercial activities was a cross cutting teemstronger economic performance.

It was this growing body of empirically-informedeibry that potentially links the production of
‘externalities’ (positive or negative) on farms lwithe development of rural territories, which
underpinned the thinking behind the TOP-MARD prajec

2.3 Policy background

With the Agenda 2000 reform and the European Cowidiuxemburg (December 1997) the
European Union made sustainability and multifunwidgy key objectives of its Common
Agricultural Policy (CAP). Already since shortlytaf the Green Paper on the CAP in 1985,
member states have been able to reward farmers whoa voluntary basis, provide
environmental services to protect and enhance laéty of the natural environment, including
biodiversity. The MacSharry reform of the CAP in929augmented this possibility and added
significant EU funding to the measures. Culturaldiscapes are increasingly regarded as being at
the heart of European society's concern aboutuhed of agriculture and land use. Finding a
new balance between societal demands for high@mwiental quality and the pressures resulting
from competition in a market economy is a key issue

From a policy point of view, many non-market goadsl services produced by farming and farm
households are, it seemdesired both for their own attributes (e.g. species rickagows,
managed landscapes) and for their potential impactural development. New development
models aim at sustainable agriculture and maintgirbiological and landscape diversities.
Knickel et al. (2004) and others point to the fHwat it is increasingly acknowledged that
agriculture provides rural and environmental amesiand contributes to the maintenance of
cultural heritage and the economic viability ofaluareas. Pretty (2002) and Hoffmann (2000)
argue that agriculture contributes to landscapenatare preservation, not in spite of but through
land use.

However, the EU policy measures under the ‘Secatdr'Pof the CAP are mainly related to
policy payments for farmers and less to the maddili; of actors, networks and activities that
aim at the transformation of rural amenities ansetsin the rural economy (Shucksnethal,
2005). Until now the Rural Development Regulatisrpredominantly used to persuade and/or
compensate farmers for the production of such eésautputs. In addition, the EU seeks to
penalise negative externalities through regulagiomed at preventing or reducing undesired non-

! DEP= Differential Economic Performance (betweenrpgeerforming and well performing rural regions
in the same policy and environmental context)
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market outputs such as water or air pollution. €&mm@mpliance is a further instrument intended
to ensure that recipients of single farm paymeotaply with the standards of environmental
regulations.

During both periods 2000-2006 and 2007-2013, theésEBillar 2’ rural development policy
funds were and are largely spent on agri-envirortateand related, mainly Axis 2, schemes
(Critica, 2007). It may thus be regarded as beiainiy targeted at increasing the ‘supply’ of (or
perhaps reducing the decline in) environmental gaow services, i.e. at positive environmental
services related to farming. Support measures ass levidently targeted at territorial
development, or at the transformation of positix¢emalities of farming into new economic
activities and quality of life of rural residentdpart from anything else, this is something
agricultural ministries and departmeftsteeped as they are in agricultural structuresnaarkets
policies, the goals of which were supply-orientatbdve little or no experience with. One
exception exists, and it is the relatively tiny LEBR programme and comparable initiatives,
which some countries and regions have used créativg@roduce synergies between agricultural
externalities and territorial development (Bryderd &awe, 1998; Bryden, 2007; Knickel and
Peter, 2005, 2008; OECD, 2007).

At the same time, the objectives of EU ‘rural pglidemand that it goes much further than the
supply of agricultural externalities. Since the Miaaht Treaty (2002), territorial and social
cohesion has been an objective of ‘rural’ as mwhregional’ or ‘social’ policy. This is further
reinforced in the Treaty of Lisbon. Moreover, tleéewant policy documents (including the Rural
Development Regulation) emphasise the importancenpfoving the quality of life of rural
residents. This is indeed critical if people arpexted to stay in, come back to, or migrate to,
otherwise declining rural regions. There is litllgubt that this will become one of the core issues
to be dealt with following the EU ‘Health Check’ eéhe CAP and the subsequent EU Budget
Review, both precursors to the next reform of thd*@nd the Structural Funds in 2013.

Building on these theoretical foundations and pecattpolicy considerations, the TOP-MARD
project was designed to analyse how the varioustifums of the agricultural sector affect the
sustainable economic development and the qualityfeofof particular rural regions, and how
different policies affect these relationships. Anttal hypothesis was that these relationships
differ according to a rather wide range of instdoal and other factors that vary between regions
as well as between policies. The view was thatethiekationships may be highly dynamic with
numerous feedback effects.

% Even if they have been re-named as ‘Rural DevesspiMinistries or Departments, since the policy
experience of the incumbents remains rooted iptaetices of the past.
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3. SCIENTIFIC APPROACH
By John Bryden, Tom Johnson, Karen Refsgaard, Thddax and Amaia Arandia

3.1Introduction

TOP-MARD was designed to analyze how the variongtions of the agricultural sector in any
given territory affect the sustainable economic aelliepment and the quality of life of that
territory, and how different policies affect thaesgationships. One of the main objectives and
outputs of the research was to produce a moddedc® OMMARD, which would allow the
simulation of the dynamic economic, social and emvnental impacts of different future policy
scenarios in different rural contexts. A detailegsatiption of the POMMARD core generic
model is given in Chapter 6, and the accompanypegational manual is provided in the Annex
to Chapter 6.

The project was organized as a large multi-coumyitidisciplinary collaboration. About thirty
researchers from the eleven European countrieslviedoplus a modelling consultant and
researcher from the United States have been ingolWVee team is also multi-disciplinary -
members include economists, sociologists, geograpdied ecologists. An important aspect of
this project has been the development of a “legrdommunity” among the scientists. The
project began with a series of workshops to intoedthe ideas of ‘systems thinking’, system
dynamics, and modelling to the participants. Vasiowethods were employed to enhance group
learning and networking in a group divided by dis& culture, discipline and language.

This Chapter reports on the process undertakenato @gnd build the TOP-MARD dynamic
simulation model. It focuses on the developmertheflearning network.

3.2 An overview of the TOP-MARD model

A central hypothesis underlying the TOP-MARD modelthat both market and non-market
functions of agriculture can and often do act agpuis’ (market and ‘external’) into the
production of non-agricultural goods and servigekcal economies, and into the quality of life
of residents. However, these production relatigpslidiffer according to a rather wide range of
institutional and other factors that vary betwe&actes as well as policies. The relationships are
also potentially highly dynamic with numerous feadbloops.

The TOP-MARD model described below and detaile€Cihapter 6 and the Annex captures the
dynamics and spatial dimensions of these relatipasin 11 study areas representing different
types of rural areas in different European coustrithe TOP-MARD model is a dynamic
simulation model, programmed in STELLA™. It link3UE National and regional policies,
governance, resources, and regional activitieet¢tk economic and environmental outcomes in
each region. A single core model has been buithfechich the 11 adapted regional models were
derived. This allows regional differences to beonporated into the models, yet ensures that the
results of policy simulations from the 11 regions eomparable.

® All workshops and meetings are conducted in Ehglisit all survey and instruments as well as prtsduc
must be translated into eight other languages.
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The model is organized into a number of subsystenm&source sector including the relevant
capitals, an agricultural production system andtesl household activities with the marketed and
non-marketed goods and services, a tourism systBiohwdraws on market and non-market
goods and services, a (residual) regional econosscribed by a social accounting matrix
(SAM) table for the remaining sectors, a qualifylifte module, a demographic and migration

system which draws on the regional economy anditguail life elements, a policy scenarios

module, and finally an outcome indicators moduleiciwhincludes economic, environmental,

social and quality of life indicators. In modellinigese linked subsystems we utilized a capital
approach similar to that applied in ecological ewuits (Erickson et al. 2004). Within this

approach capital includes the stocks of produchivenan, built, social, cultural and natural

capital from which flow the goods and services thapport human welfare and economic
development.

The model is designed to accommodate a wide rahgelicies and governance mechanisms that
might influence the territorial development in difént rural and political contexts. A central
issue is the challenges related to the gradua sbrh agricultural to ‘rural development’ policy
within the European Union and correspondence \aghetvolving WTO regulations. For example
if multifunctionality involves a shift from sectdrto territorial based policy delivery, the model
will simulate the changes in regional economic,iemmental and quality of life indicators when
subsidies to agriculture decline, but investmenloral capital increases. If ‘the problem’ with
current EU rural development policy is that it fees too much on both the ‘farm’ and ‘the
supply side’ of multifunctionality, then the ‘whét might be to move more policy action and
funding over to a ‘territorial policy’ that dealsome with the ‘demand’ side for multiple functions
of agriculture. The consequences might be moresiviarms, stronger links between agriculture
and non-agricultural activities, growing populati@ic. We hope to identify in this way how the
relationships between farming — a range of privaate public ‘goods’ and ‘bads’ — and the
development of rural regions and the quality & bf people living in them can be moved away
from undesirable outcomes, and towards desirecbmes.

3.3Why a system dynamics approach?

Ecological economics is the only heterodox schdotanomics consistently focusing on the
human economy as both a social system, and as ams&rained by the biophysical world

(Gowdy and Erickson, 2005). Ecological economic eiedf economic behaviour encompass
consumption and production in the broadest sensijding their ecological, social and ethical
dimensions, as well as their market consequendgsreg=3-1 below shows how the economic,
the social and the biophysical world are interlishke an ecological economics perspective.
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Figure 3.1 An Ecological Economic View of Nested Siems of Accounts
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This figure can also illustrate the important sgsteof a rural region including its economy,
society and environment. The regional economio/giets shown in the left part of the figure are
the well-known ones, such as agriculture, touriamd ather enterprises. Regional economic
activities are characterized by monetary flows leetw the agricultural and related activities,
households, public institutions, capital marketsd @¢he outside economy. These activities are
linked with the social system and with the ecogyst&he social system within which decisions
are being made is shown in the middle with its ipldtlayers of different contexts. The right-
hand panel illustrates how the ecosystem of themeg influenced by the economic activities
and the decisions taken in the social sphere.

The three systems are linked in several ways. Hoanactivities are linked to the ecosystem
through changed resource use, as, for example, atpéculture practices impact the ecosystem
through phosphorus run-off or when maintenanceratigg land for hay production indirectly
improves the habitat for birds or directly throutfie disposal of waste. The ecosystem also
impacts the economic activities directly as wheih ex@sion reduces agricultural productivity or
indirectly when the lack of blooming orchards deses the tourism in an area.

The other important linkages to consider are thgeddencies between the economic and social
systems (Erickson et al. 2005). Traditional set¢tecmnomic models focus on the structure of
production, while the structure and detail of fingkrs is typically highly aggregated, most often
specifying only its four major components of houddh government, investment, and foreign
consumption. This restricted treatment of househelthe major driving force in economies both
as consumers and as suppliers of labour and caplitalits the ability of I-O models to specify
income distribution, investigate the effect of veedf and tax policies, or model the impacts of
changing patterns of household spending. The nared more detailed treatment of households
in this application led the TOP-MARD team to bakeit model on the more robust social
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accounting matrix (SAM) (Stone 1970, Pyatt and Rbd885) in which components of final
demand and value-added are referred to as inetiutiThe interdependencies between and
among economic activities and institutions arestilated by the three boxes linked to the social
sphere of Figure 1 above. For instance, househalden specified as an institution (not just a
supplier of labour), can reveal their non-laboyuts to economic activity in the left-hand box,
distribution of labour income in the centre boxgdanterdependencies with other institutions in
the right-hand box (the distribution of rents, jfand net taxes to households (Ericksbial.
2005).

Figure 3-2 shows the POMMARD SAM. The POMMARD SAMpécitly identifies the
ecosystem elements of a region in the non-commaulitputs and natural capital. The social
system elements are identified in the social astihs, and the distribution of income by
households, and the explicit inclusion of socialnian and cultural capital

Since the TOP-MARD project is concerned with bdté €conomic development and the quality
of life in rural areas it is appropriate to usetsacsystems approach. It sees these activities as
being fundamentally inter-connected and dynamids Tontrasts with the typically static and
linear thinking of conventional economics where égample impacts of economic activities on
the ecosystem are handled outside the system floenging the agricultural productivity
directly or where the composition of different eooric activities does not influence the social
capital and, through that, the overall well-beifighe system.
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3.4The STELLA™ approach

To examine this complex set of interrelationshipsl gheir dynamics in 11 countries and
study areas over time, we built a system dynamicslehusing the STELLA™ system.
STELLA™ was chosen as the platform for the TOP-MARDdel for several reasons. First,
it is a powerful yet relatively user-friendly motiety system, which is needed if the model is
to be useful to policy makers. Second, STELLA™ deal when one of the goals is to
encourage systems thinking in research and eduacdtlird, STELLA™ is designed to help
multidisciplinary teams work through complex prahke where a large number of feedback
loops, and temporal lags and processes dominat:fiAally, it is designed to accommodate
systems that include qualitative, and difficultgoantify, data. The TOP-MARD modelling
efforts had all of these requirements.

In addition, STELLA-based models are ideal for pplanalysis because:

They make the assumptions underlying the analygibo#;

they allow critics to scrutinize data and assunmjo

they allow users to do numerous “what if” analyaed compare these with a baseline;
they facilitate sensitivity analyses;

they can be used to answer questions in real time;

they can be used as part of policy education progra

oA WNE

3.5Building the Model

The development of the model occurred slowly addhge team of researchers (29 members
from 12 countries) simultaneously grew comfortallgh system thinking and dynamic
modelling. Because of the cost of convening soynamticipants from such a dispersed area,
workshops were lengthy, multipurpose and very is¢enFive workshops were held over two
years. The first one focused project planning amdéh&roduction to system thinking and the
basics of STELLA™. The second workshop, held at @nine study area sites, reviewed the
material from the first workshop and began the gsscof mapping the basics of the model.
The third and fourth workshops focused on addingitieto the model, especially with the
identification of specific elements in the many dimsions of the model. The fifth meeting
was held to finalize the process of identifyingdbprimary data needs for the model.

The workshops were all intense. The process oflimgla single model from theories, values
held and concepts proposed by dozens of discifljmaculturally, geographically, and
linguistically different participants required theveryone translate their familiar paradigms
into a system dynamics framework and into the lagguof STELLA™. While STELLA™ is
designed with this in mind, this was a particuladifficult part of the collaborative model
building. Semantics often gets in the way of easydeh building, especially when team
members have different native tongues. The nataralency for experts in a field is to ‘over-
model’ the problem. Their detailed understandinghaf processes leads them to anticipate
relationships other than the direct relationshgzpuired by the model. Thus, participants want
to see secondary and tertiary relationships exilioncluded in the map and the model.
Furthermore, in prevailing neoclassical theory @toists are accustomed to viewing the
world from a static equilibrium perspective. In ghiegard, the ecologists offer a useful
alternative perspective. Neoclassical economisis t@nd to focus too heavily on market and
other variables that are relatively easily measusedtiologists and anthropologists contribute
valuable insights into the less obvious but equakyid dimensions such as institutions,
culture, tradition, and social constraints. On dlieer hand, economists often contribute rigor
to the process of describing relationships. Sonalnbers, once they are able to communicate



their perspective, make valuable contributionshi final model. In the brief description of
the model that follows the reader will recognizentcibutions from several disciplines and
perspectives.

3.6 The Model Structure

To model the linkages between regional economicviies, the social system and the
ecosystem model we used a capital approach sitoildrat applied in ecological economics
(Erickson et al. 2004). In this approach capita¥imved as a stock of productive resources
from which flow the goods and services that suppmuman welfare and economic
development. Unlike many traditional economic medéhis model is supply driven with
demand constraints. In our approach, capitaligléd into human, material, social, cultural
and natural capital. These capitals are combingld labour and raw materials according to
alternative production systems and input-outputi@hships to produce economic goods and
services, quality of life and associated socialfarel The natural capital is identified through
the land use, and its division in different quabtiwithin the region constrains agricultural
production. Human capital refers to the populasaskills, education, health and other quality
attributes. Social capital includes features ofiaotife like networks, governance and
organisations, which are considered vital to tlae‘rof transformation’ of public goods and
other externalities into local incomes, employmemd quality of life. Social capital may also
reduce transaction costs and thus make social @mbmic interactions possible, as well as
being relevant for employment and capacity buildi@gltural capital defines both a set of
values within the local population and a set otuacteand potential cultural assets, many of
which enter directly into the quality of life. Buitapital refers to the array of products
produced through the combination of human, soana matural capital. Built capital is an
input, as well as a limiting factor for sectoratiaities.

In the model we limited this capital approach ldyge the natural, human, and built capital.
We dealt with social and cultural capital mainlytside the model, although certain elements
of both were considered in the Quality of Life mdun our system, Quality of Life in any
study area is treated a stock which can be enhaoceatepleted by changes in incomes
(derived endogenously from the regional social antiag matrix), ‘non-commodities’ or
public goods associated with agriculture (deriveairf the agriculture/ land system) and
employment structure. For present purposes, tharall and social capital areas were
assumed to be constant, although the core modebwitito allow these to be added at a later
stage when reliable and significant data becomasadnle.

In Figure 3-3 below the general relationships betwthe different components of the model

are shown. The three types of capital are includeiie resources component. Land use has
been chosen as the key variable for natural capiteduse the amount, distribution and use of
(rural) land for different purposes are the primdeterminants of regional economic, social

and environmental activities. Furthermore, owngrsimd use of land are closely related to

agricultural policy regulations.

The economic activities include agriculture as fgmoduction units since these are the major
decision units. The tourism sector was also dedtlh \weparately, as this was the most
common sector involved in transforming non-commediinto local services in the 11 study
areas. Other (optional) economic activities mayddevant in some rural areas (for example
food processing as important sources of income emgloyment linked with commodity
and/or non-commodity outputs of agriculture.
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The policy module embraces potential policy scasams exogenous influences on the
regional systems. The model permits the analysssrahge of policies that influence land use
and other decisions related to multifunctional agtural activities. Policy may also directly

or indirectly affect local non-agricultural econamactivities that make use of those
agricultural multi-functions. This is one of thewab advantages of the model.

The demand box represents other exogenous inflaeand constraints on the regional
system. While the model is supply driven, basediecisions related to production systems
and land allocations, some sectors are influengedxternal demand conditions. Prices of
exports, for example, determine the income of #gion’s residents. External wages may
affect in-migration rates. These exogenous vagmhlill typically change only to reflect the

global and EU-wide consequences of policy changes.

The indicators are meant to give a variety of infation about the performance of the
territory, as measured by migration patterns, egmknt rates and also more complex
indicators such as social cohesion, quality of kEfie. Some of these indicators can be
calculated directly from the model, while othergdedditional information from surveys of
the territory. The regional economy links the atit¢ where there exists a market and
thereby also gives values for the economic perfageaindicators. However the overall
performance of each territory is measured throadicators of quality of life.

Figure 3.3 The Structure and Modules of POMMARD
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The regional economy module (other regional sertaas constructed from input-output
and/or SAM models, either pre-existing in studyaatreor specifically developed for this
project using established techniques.

However these economic impacts do not include beeases or decreases in quality of life
beyond those related to market transactions. BExyattial economists and psychologists have
developed methods for measuring quality of life Aadpiness (Easterlin, 1995; Inglehart and
Klingemann, 2000; European Foundation for the Inaprnoent of Living and Working
Conditions, 2002; Centre for Comparative Social vBys; Hagerty et al 2001;
http://www.ssb.no/samfunnsspeilet/utg/200201)13These methods encompass material
well-being, but also include other important fastan human well-being. Their analyses
include perceptions of importance and happinesk wgnhsumptive goods and services, the
natural environment, personal and working life, &ardily and community as well as sense of

38



community and demographic background. This resesuggests that (economic or material)
growth does not always increase happiness, utilityell-being. Instead the correlation
between absolute income and happiness extendstordpme threshold of “sufficiency”;
beyond that point only relative position influensetf-evaluated happiness (Daly, 2005).

Perceptions of quality of life have been shown & dxtremely important for migration
decisions, and different age groups, genders, #duea attainment groups and ethnicities
refer to different quality of life drivers as impant for decisions to stay or to migrate. Since
population levels (and hence migration pattern® segarded as crucial indicators of
‘success’ in terms of human sustainability of ruedions, both economic and quality of life
measures are therefore important to understandesales inward and outward mobility
decisions and a broad understanding of the impzctaral development. The TOP-MARD
researchers have successfully experimented wittetheethods. As reliable and measurable
indicators of quality of life are identified andnked to existing economic, social and
environmental variables in the TOP-MARD model thene being incorporated into the
model. This required a special additional surveyuoél citizens in each study area, focusing
on young people, women of child-bearing age, aecetterly.

The development of a detailed demographic modpkegi/ing different age groups, genders,
and education levels, and linked to the qualityifefand the human capital modules allowed
detailed analysis of the implications of differguilicy scenarios for demography, supply-
driven migration, and human capital in each stugxaa

3.7 Benefits of using dynamic systems modelling

There were several reasons for using STELLA™ toehtdte multifunctional agriculture and

territorial development system as a framework for analysis of the relationships between
production of public and private goods (and badsagdriculture and the territorial economy
and quality of life, as well as assessing the irtgpat different kinds of policy scenarios on
these relationships.

First of all, STELLA™ provides a workable and trpasent pedagogical tool for a trans-
disciplinary group and for enabling the engagenoémon-experts in the research and policy
scenario analysis. It uses a basic stock-flow ayswth ‘buffers’ to follow dynamic
outcomes of policy or other changes over time.

Secondly, STELLA™ is a visual tool, implying thais relatively easy to use for people who
are not necessarily ‘modellers’ making it easyhoves the impacts or outcomes of different
policy scenarios to policy-makers and others.

Third, STELLA™ is designed for learning and creat@slearning process involving

empathetic thinking and using context-neutral lagg In addition, the complex

mathematics required to solve dynamic systems eahidden from the end-user if they are
uncomfortable with it. In this way it can easilynemunicate with different disciplines and
with end-users.

Fourth, STELLA can handle imprecision [e.g. rankeder variables, stories, etc], and has an
easy interface to enable the use of sensitivityyaisawhere data is not available, or available
only in rough estimates. This is an important pathen exploring a set of research questions
for the first time and where large scale researdet data is not likely to be available.
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Finally, and most importantly in our case, STELLA%a dynamic systems model which can
show the impacts and outcomes of policy and othanges over time, and which allows the
user to incorporate feedback processes, non-liredationships, constraints, time lags, and
other useful features.

The data demands can, however, be considerabéente cases we need coefficients like the
age, gender and education-specific elasticitiemigfation response to changes in different
elements of Quality of Life which are simply notadlable ‘off the shelf’ anywhere! Another
example would be the response of biodiversity @anges in land use, production or farming
styles. This is not a criticism of STELLA™, whichlaast allows one to conduct simulations
or to even assess feasible sets of values. Indessth ibe argued that working through such
issues forces us to think more clearly about tfiermation needed to answer some of these
guestions, whether we use STELLA™ or not!

3.8 Survey Work

In addition to the development and application ld POMMARD model, questionnaire
surveys were undertaken as follows:

1. Of at least 30 farm households in each study arfeahich 20 were randomly chosen
and 10 were deliberately selected to reflect thexifp patterns of multifunctionality in
each study area. The purpose was to elaborateefuoin the characteristics of farm
households involved in the various ‘functions’ @riaulture, and to gather data not
available from secondary sources.

2. Of at least 20 non-farming enterprises in the staicda, selected by the study teams in
consultation with the National User Groups (NUG%) also using the responses to the
farm household questionnaires.

3. Of at least 30 rural residents focusing on youngpfe — as potential leavers or the
study area —, families — women of child-bearing agand seniors — mainly retired and
in some cases in-migrants. The purpose was to igd#ta on the perceptions of quality
of life by the citizens in each study area in orttergain more understanding on the
impacts of rural development policies and assigh vaalibration of the model, in
particular the relationships between quality oé ldttributes and migration behaviour
and intentions. The average number surveyed wa®B&hich 61.9% were female,
32.9% youth aged 0-19, and 21.7% seniors agededver

In addition, an ‘oracle survey’ of Key Agents (exge officials etc) in each area was

undertaken to fill gaps in data and understandéggired to complete the POMMARD model

and convert Policy Scenarios into model inputsthfes content of these was specific to each
study area, depending on data or information gapbet filled, no common format was

prescribed.

Meetings were also held with EEA in Copenhagendeniify and elaborate environmental
indicators. Several team members also attendedd-pessented at - a special meeting on
alternative approaches to modelling multifunctiagiyadnd rural development organised by
IPTS (JRC) Seville in December 2006. Some team meesnhlso took part in a special
session at the EAAE Seminar in Prague, Czech Rep{8#ptember 2006), entitled “Impacts
of Decoupling and Cross-Compliance on Agriculturéhie Enlarged EUThree papers and a
poster on modeling within TOP-MARD were also presdnat the107" EAAE Seminar
"Modelling of Agricultural and Rural Development IRtes" in Seville, Spain, January-
February, 2008. Valuable feedback was obtaineah fttese trans-national events, as well as
from a series of national meetings with profesdianganizations and ministries.
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Farm Household Surveys

These gathered information which would help lingay of farm and multifunctionality found

in each study area to non-farming activities antergmises, both on and off the farm. The
main content is outlined in Box 3-1 below and thkl fuestionnaire is reproduced as an
Annex. The survey helped to identify the relevast of ‘functions’ of agriculture in each

study area, and also the non-farming enterprisedbeointerviewed in the survey of

entrepreneurs.

Box 3.1 Outline Structure and Content of the Farm @estionnaire

Part I: Dealt with production, work and income ardaff the farm, and covering all the members of

the farm household. It also asked for informatiarsaccession, and any planned changes on the farm.
Part Il: Focused on commodities and non-commoddiegsublic goods, and the relationship between

these. It asked about the farmers’ perspectivehemature and impacts of non-commodities, as|well
as steps taken in recent years to improve enviratahand animal welfare aspects, and use made of
relevant policies
Part Ill. Turned to aspects of social and builtidpincluding involvement in a range of local
organisations, use of research institutes, sugpomnovative ideas, views on their region’s ecoyp
and quality of life, and their location and distaricavelled for services. In addition, respondeviss
asked to identify three of the most important namf enterprises in their region dealing with
multifunctional commodity and non-commodity outpfrtam their farm.

Survey of non-farming enterprises thought to be msforming commodities and non-
commodities from farms.

This survey sought to gather information on theangnce of specific commodities and non-
commodities (public goods) for their own enterpsis€his information was essential for the
analysis of transformation of public goods into estreconomic activities, and for the
calibration of the POMMARD model. The focus was emterprises that are or may be
connected to market and non market goods and sergimduced by agriculture and land
users in the different study areas. This connecti@y, for example, be through a tourist
market or product, local foods and other produotsthe use of landscapes, festivals or
recreational resources in marketing. However, ity raso refer to negative impacts, for
example through water or air quality.

Box 3.2 Outline Structure and Content of the Non-Faming Enterprise Questionnaire

Part I. Covers the profile of the enterprise anttegmeneur, the activity of the enterprise
including products and services, recent changegeasbns for these, reasons for locating in
the study area, employment and business ownership.
Part Il. Deals with the enterprise’s purchase a ab agricultural commodities and non-
commodities, including the relevance and importaoicthe range of ‘functions’ previously
identified for each study area.
Part 1ll. Covers the perception of enterprise owarerepresentative on contextual changes in
the study area.

Part IV. Turns to built capital and infrastructiumehe study area.
Part V. Turns to the entrepreneurs assessmentaél scapital, business support and
institutions in the study area.

41



Quality of Life Surveys

The Quality of Life surveys used a ‘capitals apploafamiliar to ecological economics.
Basically, the surveys explored the importance @ftemal, natural, cultural, social, and
human ‘capital’ for the quality of life and migrati intentions of residents in different age
and educational groups in the 11 study areasokebthese capitals down in some detail, and
also explored the residents’ perceptions of thdityuaf these capitals in each study area. The
data gathered was used to provide input data Bmntbdelling of quality of life impacts on
the inward and outward migration behaviour andnitibes of those interviewed. Briefly, this
involved estimating the ‘elasticities of migratioesponsé” to changes in different elements
of quality of life for different age and educatigroups, and the results and precise methods
used are discussed in Chapters 5 and 6 and inrthexAcontaining the POMMARD manual.
The modelling of migration in such detail, and lBokwith quality of life elements, is a unique
feature of our POMMARD model.

Once again, a questionnaire was used for theseywrand care was taken to selectively
sample population groups considered important ® ghbstainability of the rural areas

concerned. In particular, care was taken to inchwdenen with young children, youth, and

the elderly. The National User Groups (NUGs — Seeti&n 3.9 below) advised on the best
approach in each study area, which often meantappmg schools and pre-school groups.
The structure and content of the questionnairesuramarized in Box 3-3 below. A key

element of this was the juxtaposition of the regjgmts estimate/ ranking of the elements
making up their own quality of life and their evalion of the quality of those elements in
their own area. We used the ‘gap’ between theseasva key piece of information in our

analysis for the Modelling work.

Box 3.3 Quality of Life Questionnaire

Part I. Covers the migration/ residence historyespondents, asking about their motivatipns
for movement, and the relative importance of dédfeér quality of life factors for such
movement or anticipated movement. Respondentdsoesked to rank the importance of the
‘five capitals’ for them. This is followed by a ther question which asks them to rank the
importance to them of individual elements in eatlthe five capitals. The final question n
this Part follows this up by asking respondentgaiok their satisfaction with each of the
detailed elements of the five capitals in their astundy areas.
Part Il then examines the importance of the speéifinctions of agriculture for the different
quality of life elements identified by responderiteereafter, respondents are asked to make a
detailed assessment or ranking of the elementsngaig their own quality of life.

3.9 National User Groups (NUGS)

We regard the NUGs as an essential part of this ¢fpesearch and they were established at
the start of the TOP-MARD project, and met betwésn and five times throughout the
project. In most cases, they were also represebyedt least one member at the final
conference in Brussels in May 2008.

The NUGs comprised about eight relevant and knogdablle actors mainly from the study
area, and thus reflecting and providing local aelttkknowledge and expertise. They were
involved in the project during the early stagedieldwork and through to the production of

* An elasticity of migration response is the % chaimgmigration for any given % change in a stock
of each capital. Elasticities of response can lgatiee or positive.
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results and final reports. They provided inputtfog selection of the study area, questionnaire
design, identification of special or interestingsea of multifunctionality and its
transformation into new economic activities in eatidy area, identification of key contacts
for the ‘oracle’ survey, feedback on results antbfe-up and of policy implications at local
level. Our previous experience with such groups @sample in the DORA project)
demonstrates that they also form a ‘front line’ dissemination of findings to policy makers
and other agents of change.

At a more specific level, several topics were miskiring the meetings, such as the

following:

1. the identification of farming types and/or systesmsl their relationship with the ‘goods’
and ‘bads’ produced,

2. the potential impact of recent CAP changes, such ttes 2003 reform, on
multifunctionality;

3. the identification of possible alternative poliogesarios and their potential impact on
multifunctionality;

4. the different views on Rural Development, and uls-segional components and drivers;

5. the identification of perceptions and component®uodlity of Life.

3.10 Meetings of Study teams, Project General Assemblf?GA), committees and
working groups

Ten scientific meetings were held during the pripjseven of which included meetings of the
Project General Assembly (PGA) and, normally, nmggtiof the Methodology and Modelling

Committee (MMPC) and the Policy Scenarios Planr@mgnmittee (PSPC). The PGA was
chaired by the co-ordinator, Professor John BrytlemMMPC by Dr Thomas Dax; the PSPC
by Professor Kenneth Thomson.

With five exceptions these meetings were held unlgtareas, so that as many researchers as
possible had the opportunity to witness multifumeélity and rural development in
contrasting rural regions. The five exceptions wdre first and final meetings held in
Brussels, a special meeting held in Athens to timddelling work with survey data, and two
special meetings of the Modelling Group, held imrikfurt and Brussels. The Modelling
Group was chaired by Professor Tom Johnson.

Team meetings were held as follows:-

Dates Meeting held in

May 2005 PGA etc Brussels

November 2005 PGA etc Spain Berguedj
March 2006 Frankfurt (Modelling Group)
June 2006 PGA etc Slovenia Gorenjskg
December 2006 Athens (Methodology & Modelling Ctte)
April 2007 PGA etc Italy (Latina)

June 2007 Brussels (Modelling Group)
September 2007 PGA etc Norway Hordaland)
February 2008 PGA etc Hungary Bacs-Kiskur)
May 2008 PGA Brussels
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3.11 The Use of Software in TOP-MARD

Other tharSTELLA™systems software, which includ&dcial Accounting Matrice€SAMS)

for each study areaKohonen’'s SOM/ self-organising map] networksused for the
classification of study areas, was implemente@ ®$sual Basicapplication inExcel. The
calculations used for assessing policy efficientypEA [Data Envelopment Analy$isvere
made byDEAFrontier software. Some teams us&PRI/JordMOD for assessing the
consequences of policy changes for production and Use, but since these are national level
farm based models the results were checked anbdefudlaborated during the key agents
survey.

Analysis of the results of the quality of life segvused d.ogit analysis with in-migrant/non-
migrant as the dependent variable (0 — 1). A secegdession was run for (potential) out-
migrant/non-outmigrant (0 — 1). We assessed relahip between the importance and quality
of each of the five capitals (Material, Natural, ItQtal, Social, Human) and migration
decisions. By estimating the slope of the equatimestimated the probability of being an in
or out-migrant for three groups — youth, familiesl a&lderly.

3.12 Conclusions

The unique aspect of TOP-MARD concerns the linkihdunctions of agriculture with the
development of the local territory and quality @€, and doing this in a large and diverse
range of different rural contexts. In exploring sthintellectual and policy domain,
conventional tools of economic, social and geoggptanalyses are not adequate. We have
therefore opted for a systems approach, so thatythemic relationships between agricultural
functions (market, non-market, and hybrid) andgbecess or failure of local economies and
societies, and the role that different policies enaw these relationships, can be formally
explored and tested. In this way we have a modsldhn examine the impacts on both farm
households and local communities of expansion atraotion of policy effort in different
areas, and different contexts. The model should treshelpful for policy development and
prioritisation at both local and EU levels.

The model has been used with a set of ‘realistidicg scenarios, and produced some non-
intuitive and surprising results. These were presefriefly to a panel of senior regional,
national and EU level policy makers in Brusselghat final meeting of the TOP-MARD
project (May 2008). Judging by the level of intéres and at, that meeting, we consider that
the POMMARD model will be effective as a tool fasssting and persuading policy makers.
We also know that the process of building, adaptargl applying the model has been very
effective at bringing very diverse concepts intsirgle model. The model itself has helped
participants understand the relationship betweenetements that they are most concerned
with and those of their collaborators. From thesgpective, the amount of learning, or more
accurately co-learning has been substantial.

As with all newly developed models, there is alwagere to do: for example, further
refinement of the model itself, different scenariand better data are always possible. The
work in modelling for policy makers is an on-goipgpcess. However, we can say that we
met our objective in building such a model, appdyinto 11 varied study regions in Europe,
and analysing the dynamic impacts of a set of padicenarios which are realistic future
options. The analysis provides new insights ongHesager terms impacts and show how
impacts vary from region to region.
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The survey work was necessary to provide datan®mtodel as well as to interpret results.
The NUGs were invaluable in providing local knowgedand contacts, discussitora for
methods, questionnaires and results, and alsonasaas of dissemination and follow-up on
policy issues.

In retrospect, a longer time period for the prop@ould have allowed the very arduous task of
building the POMMARD model to have preceded theveyrwork, which would have
improved the design of the questionnaires and titieywf the surveys. On the other hand, a
longer timescale would have missed the importaricpevent at EU level, namely the
Health Check on the CAP, for which POMMARD is waliited.
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4. COMPARISON OF STUDY AREAS
By Arild Spissgy and Karen Refsgaard

The empirical work in TOP-MARD was undertaken iewdn study areas. All the teams
carried out a preliminary (mainly desk) study oéithstudy area early in the project. Based
on this study, each team wrote a description af #rea which was compiled into one report,
Deliverable 5 (D5) -Report on desk research and preliminary informatgathering The
study area report was a result of Phase 2, Worka@ec3 (WP3) Desk Research and Prior
Information Gathering, which had the following offjees:

1. To scope out what relevant information and ideasaamilable in each country and study

area and hence what precise needs are for prinagy fdom structured field research by

literature review of public data, consultation wkily local and national experts and agencies,
and a review of related research activities.

2. To complete this scoping study in advance of printkata gathering.

The objective of D5 was to give a description af 8tudy areas, report on the preliminary
information gathering about multifunctionality igraculture and its importance for rural life
and development in the study areas, and a sheratitre review relevant to the concept of
multifunctionality in the respective areas and iitfuence on the local development. The
composite report for all study areas was prepanedbrwegian Agricultural Economics
Research Institute (partner no. 9). This comparesdracts some of the interesting features of
the study areas that were revealed in the desmmgati

4.1 The study areas — characteristics

In TOP-MARD a wide range of countries each witrstdy-area’ was chosen to explore the
diversity of multiple functions, co-production, anmehpacts on rural development across
Europe. In this way it was possible to examine kegtures of the problematic across a
variety of both natural environments and institnéibarrangements. Every area was different
from each other, and there were differences withénareas from community to community
and from valley to valley. There were differenced$arm structure, in income, in topography,
in climate, in type of farming, in farm productiogtc. Outside land and agriculture there were
differences with regard to the composition of eqoimsectors, in the importance of tourism,
in population density, structure and growth, inatkurban dynamics, in migration, and in
rural quality of life in general. Finally the gowemnce structures and policy regimes also
differed. Nevertheless, thestudy areas faced mianijas problems and challenges, and there
were many similarities in the range of public go@dsociated with agriculture. Although
only a minor part of the areas’ incomes came frgmicalture, farming was still considered to
be important, with a large influence on people’'slifare, as well on other businesses,
especially tourism.

4.1.1 Criteria for selection

According to the work description, we should idBntithe broad characteristics of
multifunctionality, farming and rural developmemt each study area. According to TOP-
MARD'’s technical annex, the case study areas shoeisklected:

“on the basis of (a) the significance of the polisgues relating to
multifunctionality for the area and region, (b) theed for the overall selection
to provide a not unrepresentative range of ruraU{I’\6 Il or equivalent) study
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areas at the level of an enlarged EU (25), a reatds representation of
farming types, styles and scales, and farm houdelaicumstances and
characteristics.” (Technical Annex, Section 7.2§)

The selection was coordinated to ensure a widetrgpecof areas in relation to climate,
topography, agricultural production, and thus thdtifunctional nature of agriculture in the
areas. According to the Work Description, the stadga should be NUTS Il (county) scale
or equivalent. The Swedish, Norwegian, German, ltuag, Slovenian, Italian, and Greek
study areas are all NUTS Ill. The Spanish studw &ea NUTS IV area since the Barcelona
province NUTS Il area contains the large city ar&elona. The Irish study area is one of
three counties within the large NUTS Il area of Western region. And the Scottish study
area consists of two counties within the NUTS tiaof the Caithness, Sutherland and Ross
and Cromarty (UKM41) in the Highlands.

In the study area report (Deliverable 5), the stadgas are described according to the
following template:

1. General description of the area, relevant charaties (geographic, physical, etc),
including location maps;

2. Demographic patterns;

3. Recent economic history: most important sectorsypations, etc.;

4. Agriculture in the area: description of farming t&yas and characteristics, patterns of
land use, main cultures and livestock, etc.;

5. Relevance of the case study area in the multifanatity context; and

6. Policies relevant to multifunctionality and thertsformation of the various functions
into economic and social development in the studg.a

4.1.2 Physical characteristics

As seen from the map below, the study areas weeagmver a large part of Europe— from
Vasterbotten on the border with the Arctic Ciraighe north, to Latina, Bergueda and Trikala
in the south — and from Mayo far west in IrelardB&cs-Kiskun and Trikala in the east.
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Figure 4.1 Topographic Map over Europe Indicating The Study Areas.The study areas
are shown within the red border lines on the mdpvtne
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With respect to thephysical conditions— geography and topography, there are huge
differences, from the flat plains of Hungary to #mtirely mountainous area of Norway. In
Bacs-Kiskun the difference between the highest {hj4nd lowest (94 m) points is just 80
meters. In Hordaland it is hard to find a flat faeet The Scottish and Irish area contains both
flat and mountainous areas, Wetteraukreis (Germisnigcated between the Taunus and the
Vogelsberg mountains. Wetteraukreis itself congisasnly of flatland with some hills — and

Is very suitable for agricultural production.
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An example of the diversity within an area is Latim Italy. There are four main areas
internally homogeneous in a territorial, econommd &ultural sense within the province: the
Pontino plains, the Lepini mountains, the southeast, and the internal area of the Ausoni
and Aurunci mountains. The physical characteristager partly the differences in economy
and culture. There is simultaneously the presenddiaks between rural and modern urban.
This gives it a high potential in terms of the depenent of multiple functions of agriculture.

As with the physical characteristics, there aredbigatic differencesrom the Nordic study
areas to those in the Mediterranean. The northeshnm@sterbotten in Sweden, lies just
below the Arctic-circle (66° N) latitude. Trikaldne Greek study area is the southernmost just
below 40° latitude. Despite its long coastline, téésotten has an inland climate. In the west
it is protected from the Norwegian Sea by the mamnst and in the east by the Gulf of
Bothnia which freezes in the cold winters. Vastédoexperiences a sub-arctic climate with
much snow and long cold winters, contrasting wighatively warm summers with little
precipitation. Although there are mountains onlythe west of the county, the whole area is
considered mountainous in EU’s scheme for ‘lessideed areas’ agricultural support due to
climatic conditions. To illustrate the differenaasclimate, here are some extremes: The mean
annual day time temperature in Vasterbotten is @reds Celsius. In January the mean
temperature is -7 degrees Celsius and in Julylibisegrees Celsius. The average date when
the minimum temperature first falls below zero & September and the average date when
the minimum temperature rises above zero is 1 Mde annual precipitation (including
rainfall and snowfall) is 900 mm. In Latina (Italyhe mean temperature is 13.4 degrees in
January and 30.4 degrees in August, with abous#ime annual precipitation. The highest
annual mean precipitation is found in Hordalanderghsome parts of the county receive as
much as 3000 mm a year. This contrasts with Baskti (Hungary) which receives 520 mm
rain a year.

The study areas constitute a mix between coasthlirdand areas. The areas in Scotland,
Norway, and Ireland are all affected by the prengilvesterly winds and by the Atlantic Gulf
Stream. That means many rainclouds and relativelgllsdifferences between summer and
winter temperatures. Latina on the western coastltaly experiences a typically
Mediterranean coastal climate. The Greek area ithle, and Bergueda in Spain, have a dry
Mediterranean inland climate. The areas in Slovanid Austria are located on the southern
and northern side of the Alps respectively, expeiiey a high altitude inland climate. The
Hungarian and German areas are at low altitudeanrniand of Europe.

The German study area is located close to the RWaia conurbation. Latina in Italy is
located between Rome and Naples. Bergueda in &pelose to Barcelona. Northern parts of
the Hungarian area are not far from Budapest. Tl parts of the Norwegian area are
within a relatively short distance of Bergen. Thetlsh, Irish, and Greek areas, large parts
of the Swedish study area, and parts of the Nomavegirea are the most remote areas.
Closeness to large cities might be important fa& gotential for alternative employment
possibilities as well as marketing of goods andiises either by farmers themselves or by
other businesses, and thereby the significancevahege of the public goods agricultural
activity produce. The regional urban—rural dynami@s a feature we investigated in TOP-
MARD.

4.1.3 Demographics and social characteristics

The total population living in the chosen studyaaren total exceeded 2.5 million people.
The greatest number of people lived in the Hungastady area (more than half million),
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while the smallest populations were found in thar$gh and Scottish study areas (both
having a population around 38 thousand inhabitaAigproximately one third of the total
population of the study areas belonged to the agepgd0-64 years old, 29,6 percent were
20- 39 years old, and 15 percent were elderly me(§8+). The proportion of population
below 19 years old was above average in the Amst8panish, Irish, Italian and Norwegian
study area. In those areas there were fewer yoensgahd more elderly compared to the age
structures in the German, Greek, Swedish and Shaitudy areas.

Vasterbotten in Sweden is the most sparsely pogailaith a population density of 4.6
inhabitants per km2. Its rural areas are even rspagesely populated: Umea municipality,

with the main City of Umea, has 110,222 of theltof£256,710 inhabitants in the county, and
so the population density in the rural areas iy @ inhabitants per km2. In Hordaland, the
city of Bergen distorts the average population dgnBergen having more than half of the
population of the County. Hordaland without Berdpas a population density of around 14
inhabitants per km2. The German area is the mastaie populated with 271 inhabitants per
km2.

Table 4.1 The Study Areas, Population, Population &nsity and Proportion of Surface
Which Is Mountain Area.

Country Study area NUTS 3 Population Population Proportion
Code* 2002 density Mountain
Inhab/km? area
Austria Pinzgau-Pongau  AT322 162.300 37,2 1,00
Germany Wetteraukreis DE71E 298.120 271 Fohkk
Greece Trikala GR144 132.600 39,0 0,86
Hungary Bacs-Kiskun HU331 541.000 64,1 Frkk
Ireland Mayo IEQ13* 117.446 21 hkk
Italy Latina ITE44 519.850** 219,7 0,49
Norway Hordaland NOO051 448.343** 33** 1,00
Scotland (UK) Caithness andUKM41* 88.600 6,9 0,54
Sutherland
Slovenia Gorenjska SI009 197.100 92,4 1,00
Spain Bergueda ES511* 39.224*** 33.10 0,81
Sweden Vasterbotten SEO081 255.200 4,6 0,90

*= Study area within the NUTS 3 code. For Spaindeda lies within ES511,
Barcelona province.

**=2005 numbers

***2004 numbers

**** no numbers, but relatively mountainous in legld, mainly flatland in
Hungary and Germany.

The population of Wetteraukreis increased by 12fd%&m 1990 to 1998, much higher than
the national average increase of 3.5%. The proyitutmajor conurbations and the high
quality of private and public transport for comnrgtbas been an important factor behind this
development. Indeed, good infrastructure and thesipdity to commute from more remote
areas to cities and administrative centres areifeatthat were stressed in most areas as very
important for keeping a rural settlement pattern.

Most of the areas experience migration from theatemareas towards towns and cities. The
more rural regions, and the more rural parts oforegwith larger towns and cities in them,
all experience differential migration, particulasyith out-migration of younger age groups.

50



In addition, most regions experience increasingligration from overseas, often seasonal or
regular workers in agriculture, agro-industry, fiphocessing, and tourism in particular.

Increasing numbers of these often temporary orosedsnigrants are coming from Eastern

Europe and the CIS states, but in Southern Eulopedre from North Africa.

There is a large diversity in the proportion of @stary school graduates leaving the region
after completing secondary school. The averagerai of the study areas reached 28.4
percent. However, there are some extremes at Inoith @& the ranking. The highest exit rate
was reported by Scotland, where almost 90 percénheo secondary graduate leaves the
region after finishing their secondary studies. tmcontrary, only 6.6 percent of Norwegian
secondary students do so, mostly because of tiserre of high quality higher education and
training within the study area itself. The exiterés also very low in Germany (9 percent) and
Slovenia (10 percent) compared to other study areas

Many of the areas are also experiencingagimg population This is most notable in Bacs-
Kiskun, Mayo and Latina. In Mayo, the percentagdasim households having at least one
member below 45 years of age has fallen from 802001 to 60% in 2004. The average age
of the farm holder rose from 52/53 years to 54/8arg over the same period. Generally,
larger farm units were the most demographicallyblda Trikala has experienced a small
decline in population of 0.6% from 1991 to 2001 lela 6.9% increase in Greece as a whole.
Over the same time span, the share of the popanlabove 65 years increased from 15% to
20%.

The averagenemployment ratef the study areas was 5 percent in 2001. Thegption of
unemployed was the lowest in Norway (2.5 percemd) Austria (3.4 percent). Only the
Hungarian and Greek study areas faced a two-digitnployment rate. There was a
reciprocal proportionality between educational leared the unemployment rate.

Table 4.1 Average Unemployment Rates in Percent arieducation Level in 2001

Primary Secondary Tertiary| Total
Austria 5 3.2 1 3.4
Germany I 5 3.5 5
Greece 7.1 14 11.9 10
Hungary 14 8 3 11.3
Ireland 6.3 5.6 4.5 n.a.
Italy 3.2 6.3 5.2 4.7
Norway 2.9 2.8 1.7 2.5
Slovenia 15 6 3 7.3
Spain 10.4 8.3 5.5 8
Sweden 6 5 4 4.7
Scotland 6 4 2 2.5
Total 6.5 4.9 2.8 5

The unemployment rate among primary graduates veas than twice the average in
Slovenia (15 percent), while it was the lowest mrMay (2.9 percent) and Italy (3.2 percent).
Those with secondary education were in the wotsagon in the Greek study area, as 14
percent of them could not find a job. The lowastmployment rate in this educational group
was reported by Norway (2.8 percent) and Austrid f&rcent). The highest unemployment
in the tertiary educational group was 11.9 perae@reece.
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4.1.4 Land Ownership and Access Rights

Land ownership and access rights to natural agabé population influence the connection
between local residents and their natural surrogwdi This has an impact on the use and
enjoyment of the land, whether the land is useddoning, recreation, or other. In Caithness
and Sutherland (in Scotland), most of the land wned by large landowners. In
Wetteraukreis (in Germany), 75% of the farmed lencented and the demand for leasing is
high. In Hordaland (in Norway) there are no largiedholdings, but a rather equal distribution
of land between landowners, while the farmers owsstnof their land. However, a large
proportion rent additional grassland from neighsowho have stopped farming. The
existence of public rights of access to unencldsed in the Scandinavian countries and
Scotland means that nature can be more easily ethjoy the residents of these areas as well
as visitors. In the other countries, access to,landrs, and farm roads is more restricted.
This is important for people’s possibilities tolise the area. Roads and tracks, rivers, and
hills may be closed to the public in some areasyhith case they must be considered private
goods. However, where such assets are open tauthie,pthey can be considered as public
goods — even though the land is privately owned.

4.2  The multifunctional agriculture and related functions

Agriculture is a primary industry, and imbued witbry long traditions. One can argue that
the history of human development is to a largerexiee history of agricultural development.

So, even in areas where agricultural productiomyad of little importance to gross regional
income, farming is still considered by many to hare important historical and cultural

position. In all the areas, farming is upheld apamant for local traditions and culture, and
for people’s identity. To help uncover the differdémnctions of farming, each research team
held meetings with a national users group that istet of farmers, experts, and other key-
personnel.

Wetteraukreis is an example of a rural area thhitshon to traditions, especially in respect of
culinary specialities. These are kept alive andtgeted’ in farmers markets, festivals and
events. Inhabitants of the Rhine-Main conurbatiold the area in high esteem because of its
rural charm and recreational value. Traditionalmtsdogether with the attractiveness of the
landscape are important for both visitors and sisriWhile the statistical relevance of
agriculture as measured by employment and contoibub GNP is marginal, its regional
relevance concerning quality of life, natural assetd tourism appears to be high.

The functions of agriculture emphasised in the alescriptions were similar in character.
However, there were some differences in peopleiscems, appreciations, and problems,
related to the presence of farms and farming, fawlwch differ between (and within) the
chosen study areas. The ‘non-commodities’ emphdsseimportant for the quality of the
area and for people’s lives differ to some extenblag the study areas. An example of the
different concerns people have is that in Norwayomtrolled afforestation of former
farmland and pasture is considered a problem fdn la@sthetic and recreational reasons,
whilst in Germany and Scotland people seek to ptotiee forests and hedgerows from
farmers who want to use the area for crop or la@stproduction. In some areas, farmland
management helps to protect wildlife, whilst in ethareas farmers and wildlife are in
conflict. The same applies to biodiversity. In @reaith intensive farming such as
Wetteraukreis and Bacs-Kiskun, biodiversity suffénst extensive farming in smaller parcels,
such as in Gorenjska Slovenia, is thought to erdéme biodiversity of the area.
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Compared to other industries, agriculture is vandtintensive. It is thus unique in the way it
shapes the landscape in which people reside antiwelihoods. Many of the local traditions
and cultural activities originate from farm praec Even if many people have a distant
relationship tofarming everybody living in or visiting an area is affedtby the cultural
landscape produced by farming. In this way, closerie farms and the production of food
and fibre also may help to prevent ‘agro-illitera@nd the presence of a farm in the
neighbourhood may contribute to an understandingiotiogical processes. In Hordaland,
schools and kindergartens visit farms to learn alfeun animals, biological cycles, and soil
cultivation. The commaodities and the non-commodifeoduced and the related production
processes by agriculture and farm household aeped as important for peoples’ identity
and feeling of home, implying that the residentstqeptions of agriculture are linked to the
multifunctionality of agriculture.

The teams reported that the traditional agricultliaadscape is regarded as important by
members of the NUGs — especially for attractingigis. Some pointed out that there is a
trend towards more exploration tourism — touris@ntvto experience the ‘old-fashioned’

traditional lifestyle. Farm tourism has become muportant business, especially in Pinzgau-
Pongau (Austria), Gorenjska, and Latina. NUG memliierm mountainous regions, such as
Trikala and Pinzgau-Pongau, emphasised that therahatesources and beauty of wild

mountains, snow and rivers; constitute a very §icamt tourism-demand factor.

Many farmers in Europe today are part-time farménsly 50% of the farmers in Mayo had
farming as their sole occupation in 2000, while thenber was 70% in 1991. While only
15% of residents had farming as their main occopafarm-work as a subsidiary occupation
has increased from 20% in 1991 to 35% in 2000. Mexshers in Hordaland are ‘part-time’
farmers. On average, only 16% of the farm housefiolduding the spouse) income comes
from agricultural activities. In Hordaland, one ebses that the absolute and relative income
from farming is decreasing more in areas with iasmeg non-farm job opportunities and low
unemployment rates. Farmers and their spouses speraltime working off the farm than
on it. Farm household members are working in macgupations - teaching, construction,
public services, mining, tourism, etc. This meahattfarm households support rural
settlements, and contribute to rural developmenhamy and varied ways. It is evident that
agriculture, with both its commodity and non-comitypdunctions, generates an important
number of direct and indirect employment positiamghe rural economies, and that these
contributions are not always measured by conveatiomeans. Farms provide a significant
proportion of the labour force in many of the ardasTrikala, for example, the existence of
professional farmers has an important social ralghie rural communities in relation to
cohesion and traditional lifestyle. Farmers areardgd as sources of local knowledge and
expertise in organisations, enterprises, etc. andritrepreneurial capital.

The primary sector has traditionally been the npaoductive sector in Trikala in Greece. In
1971, two thirds of total employment was in agtictdl activities. In 2001 30% are still
occupied in agricultural activities, which is higompared to the national average.

As a consequence of the differences in physicaliab@nd historical conditions, bothe
styles and the scales of agriculturary and differ among the study areas. In the Hraga
area, almost half of the cultivated area is ocalifmg large corporate (formerly cooperative)
farms. The average size of these corporate far@0sha, whilst the average farm size in the
Greek study area is 3.9 ha. Agricultural producianoss the study areas varies from sheep
meat and milk, to oil and wheat. Wetteraukreisg“tBerman granary”, is one of the most
productive agrarian regions in Germany, as welinagurope. This is due to a moderate
climate and a very fertile soil. The productionngnsive arable crop production, with sugar
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beet, wheat and oilseed. Some farmers combine mroguction with pork production. In
Bergueda, the most important livestock enterpreespigs and cattle, while cereals are the
most important crop. In Hordaland, milk and sheeggpction are the most important, and the
marketed crop production is mainly fruit, both saftid hard. In Sweden production of
reindeer meat is important. Farmed land is useelys&r grass production for winter fodder
and grazing. In Trikala, wheat, maize, cotton, tmoa fruit, and vegetables are the most
important crops; while sheep and goats are the mgsdrtant livestock.

In Latina province there is a rich and intensivei@dture in the plains and a rather
diversified agriculture in the inner area. This silutes a wide variety of activities and of
possible interactions. While the possibility of altiiunctional development is very high and
promising in the latter, in the former such a depetent is less likely to produce spectacular
results. The flat area of Agro Pontino is one @& thost fertile areas in the centre-south of
Italy. It is nonetheless a varied type of agricdiuwvith areas of excellence and a number of
unexploited potentials. In the Agro Pontino, agtiee and agro-industry are quite well
integrated. The main production activities concalinthe Mediterranean fruits, vegetables,
flowers, and dairy farming, with the noteworthy ggace of water buffalo farming, which
produces the highly specific and characteristic zaczlla cheese. The water buffalo dairy
sector is not subjected to the EC quota systemthdltogether testifies to a high agricultural
intensity. The challenges for the future of theiagdture of the province concern both
environmental questions, and the problem of produetity. The internal territory of Latina
is extremely heterogeneous and diversified, witraarof high tourism potential. Olive trees
and livestock are the main agricultural enterpriSdss is the area where multifunctional
agriculture presumably has the most positive ingpantthe overall situation of the territory.

In all areas there is both intensive and extensigeculture. The negative environmental
impacts from agriculture have in Spain been assatiaith the most intensive production
systems. The negative impacts refer mostly to sitencattle, pig and irrigation systems. The
waste from intensive stockbreeding leads to higklteof nitrates in soils and aquifers.

Due to climatic and physical differences, the ctods for farming are very different in the
different study areas. Only 2% of the area in Hiandlé is agricultural land as compared with
54% in Wetteraukreis and 47% in Bacs-Kiskun. Thearnance of agriculture in gross
production is small in many of the areas. Howewagrjculture is regarded as an important
activity in all the areas.

The agricultural commodity production is quite drént from area to area within the TOP-
MARD study areas. The externalities, including peigbods and public bads, associated with
production are also quite different. The socialchions of farm residents as part of local
communities seem to be more alike. TOP-MARD’s comds to cover a wide range of
concerns and problems. The difference in multifiometlity from area to area reinforces the
relevance of the project.

4.3  Other important industries in the study areas

The tertiary sector is the most important econoseictor in all the study areas. However, In
Hordaland and Caithness and Sutherland, fishing agqaaculture are quite important
businesses with off-shore industry in oil also gedominant in Hordaland. Caithness and
Sutherland also have the decommissioning of a augewer station, and new renewable
energy enterprises (mainly wind). As with agrictdtuthese activities mostly require a
dispersed population pattern. Mayo is very ruralthe Irish context - only 32% live in

concentrations of more than 1,500 people (the nalicaverage is 58%). Although
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employment in agriculture decreased by 19% fron®182003, and increased by 38% in the
services sector in the same period, the rural ag<heavily reliant on employment sectors
such as agriculture, forestry, fishing, and tourisvhich by their nature, are small scale and
dispersed. The potential for future employment iayblis seen in developing enterprises in
communication and information technology, tourismernationally traded services, and life
sciences and medical devices.

Both Bacs-Kiskun and Latina have substantial famtustries and manufacturing. The most
important occupations in Bacs-Kiskun are in thedrand retail sectors.

Forestry and wood product related industries acctmuralmost 6% of employment in
Vasterbotten, compared with 2.4% in Sweden as devho

Over 40% of Vasterbotten’s employment is in pubdiovices of various kinds (compared
with a national average of 33%), the most importaihg education, health and care for the
elderly. To some extent, this reflects the virtalasence of a manufacturing sector, and the
lack of employment in business and financial s&widut it also reflects the age structure of
the population. Indeed the public sector is a \egyemployer in most of the study areas.
Health care, schools and public administration ttuie a large share of employment.

The industry and regional economy of the Wetteraiskis highly diversified, and the range
of enterprises and companies is very diverse. Tiigh;tech industry and global players are
located here as well as traditional handicraftslsstale enterprises and family businesses.

Bergueda in Spain is the smallest study area insaomple. Its modern history is largely
defined by the river which runs through the middfethe county to Barcelona. The region
was the first area in Spain to be industrializedkbm the mid-18 century, with textile
factories and mines constructed along the riversideere is little mining or textile work
being done now, and the factories and the colothasonce housed the workers, many of
them built in a uniform art-nouveau "modernist”lsfyhave been turned into residential
centres or tourist attractions and museums. Thesmnias" were veritable purpose-built
villages, with factory, workers living quarters,uwhh, etc, all built in the same architectural
style, often overlooked by the industrialists méigent mansion perched at a safe distance
from the hoi polloi on a nearby hilltop. In the 187 Bergueda industry was affected by a
strong crisis, specially the textile sector. Thesare of the mines worsened the economic and
demographic situation. In the last fifteen yeal® tegion has recovered thanks to the
building and services sectors. In the period 198012 employment increased in the service
and building sector and decreased in the agriallttand industrial sectors. The
manufacturing employment is 26.6% of the total #mel agricultural working population is
only 5.4%. Bergueda industry is very diversifiedqinty metallurgical and textile factories. It
has very poor ties or relations with the local agraand forestry resources. Some exceptions
are: four sawmills using wood from the area, a ilegdtaff factory, several meat factories, a
rabbit slaughterhouse, a hemp processing estaidist) and several cheese factories.

Tourism - mainstream and niche - makes a substatiribution to economic development
in many of the regions, with Pinzgau—Pongau belmgrost prominent in this respect. The
study area counted 16.6 million overnight stay20Q4 which was 14% of all overnight stays
in Austria. Tourists from abroad accounted for 78P4&ll overnight stays. Infrastructure and
institutions directed towards tourists have beeift logp in a sustainable manner. The local
authorities and tourist actors have been very aoleckover the importance of preserving the
natural and cultural capital in the area. The atgemalue of unspoiled mountains, clean
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rivers, and attractive buildings and farm landassidered a major asset in attracting tourists
from all over the world.

4.4 Infrastructure

Most of the study areas have long distances torbations with large populations and high-
quality, diverse employment. The rural regionstasrefore very dependent on the quality of
often locally provided and maintained infrastrueturtCommuting often involves long
distances on poorer-quality roads. Private trarisgoroften required due to the lack of
unsatisfactory regional and local public transpggtems.

An efficient road network is highlighted in theeliiture for developing an area’s potentials,
and for enhancing the capacity in movement of peaods, energy, and information.

Many of the study areas in TOP-MARD are mountainolss makes the building of an
efficient infrastructure challenging. For exampie,Hordaland, the existing road network
consists of 250 tunnels, 9 large bridges, more gtd#hsmaller bridges, and 21 car ferries. The
county has one of the highest budgets for infratine in Norway — some 160 million Euros
were allocated to national investments in infrattice Hordaland in 2008.

Railway lines and access to (major) airports maynigortant for the development of the
areas. This is especially important for the abiltyattract tourists and conferences to an area.
For some towns and communities in the study aeeasilway line or closeness to an airport
is essential for the existing conference facilitiggide bureaus, hotels, and outdoor activity
firms.

4.5  Agricultural and Rural development support schemes

In post-war Europe, agricultural policies were guidy the aim of avoiding a return of food

shortages, and to maintain farm families on pragtladand. The conventional thinking in the

westernised countries was to maximise farm entgrofits and reduce their market risks,
and thereby ensure lower-risk investments, contirettiement and high production. In the
eastern bloc, the aim was the same, but the pslatlepted were different due to differences
in the economic and political system, ownershipatires and especially collectivism. Here,
agricultural policy was part of larger territoreahd industrial strategies.

All the countries in the study have programs dedcdiowards protection of natural habitats
and more environmental friendly production sucls@ecial support schemes towards organic
farming. For example, the Irish Scheme of Grant fadthe Development of the Organic
Sector is a sectoral development under the Rurair@mment Protection Scheme, so as to
improve the organic sector and provide producerbasic products with an opportunity of
enhancing income. It also aims to help guide prtdocin line with foreseeable market
trends, encourage development of new outlets farcatural products, help improve
production, handling and preparation of organicdpie, and facilitate the adoption and
application of new technologies. Another exampleinsSlovenia, where farmers with
traditionally extensively used uneven fields get@al support to maintain these as they are.
They are thereby given an initiative not to use rteahnology and machinery, avoiding
intensive management of the land.

®> The policies, especially the CAP, are describecerdetailed in Chapter 2
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In Austria, the maintenance of natural and cultanghl landscapes is supported unanimously
by the stakeholders and policy makers. As onéefaading rural tourism countries, Austria
is well aware of this asset. Agriculture creatad ahaped landscapes throughout the long run
of history, and agricultural management is indigadre for avoiding massive afforestation
(or natural regeneration) and hence irreversiblengk of landscapes, particularly in high-
mountain regions. Anyhow, landscapes do not haug oonstant characteristics but are
subject to a persistent process of change. Viabtal landscapes have to meet the
requirements of rural dwellers and the agricultyp@bulation as well. Thus the maintenance
of rural landscapes does not mean the preservatiancient or historical landscapes without
any dynamic; this would not meet the changing neédlse rural population.

The policies most relevant to multifunctionality®mnzgau-Pungau can be seen in the targeted
measures of CAP and the Structural Funds instruisnest well as some aspects of locally
oriented environmental policies. As Austria hastjone Rural Development Programme
(RDP) covering the whole country (with the exceptaf the objective 1 area in the most
eastern part of Austria, Burgenland, which provides the same measures under that
programme), there is a horizontal approach whichoisonly valid in the study area but all
over the country. Three sets of objectives arenddfin the Austrian RDP: compensation for
special services by farmers, preservation of asgétsregard to the maintenance of holdings,
and improving competitiveness. It is focused ovesepriorities. 60% of the budget for the
measures within RDP is provided by the federal etidand 40% by the provincial budget.
The most important RDP measures in the study areathee less favoured area (LFA)
compensatory allowances within priority 11l (LFA éareas with environmental restrictions)
and the agri-environmental measures in OPUL witpimority 1V (Agri-environment
measures). This is due to the high proportion ofimtain farms, alpine pastures and organic
farms in the area. There are some complementargosupayments for agriculture and
forestry on the province level. The Austrian teeported that a spatial analysis of the
distribution of the CAP funds, for Pillar 1 andIRil2, had been applied at a regional level
and showed quite contrasting up-take of measur@geba regions. In particular, the analysis
underlined the importance of mountain farming suppothe Austrian context which is also
visible in the study area of Pinzgau-Pungau .

Austria is one of the countries where the Leader@gch has been taken up from the
beginning. In particular, the experience from ferniLeader-like national measures, the
former FER programme (Forderungsaktion fir eigemsge Regionalentwicklung),
promoted by the Federal Chancellery, has contribtitethe commitment and success of
Leader participation. In the LEADER+ programmingripé (2000-2006) the financial
support programme of the EU was coordinated by Rbaderal Ministry for Agriculture,
Forestry, Environment and Water Management (BMLFUWEven though the Leader+
Programme is co-financed exclusively by the agtizal funds of the EU, the fields of
activity of all three EU Structural Funds are (tregizally) eligible for promotion. This made
it possible for Leader+ to be continued as integtgbrogrammes, giving selected Local
Action Groups extensive discretionary powers in thwice of measures they wish to
implement for the development of their region. Tlader+ Programme realises to a great
extent the approach that, in regional developm#etature, is referred to as “bottom-up
approach”. While the LEADER+ Programme Austria wasiceived and approved of as a
national programme, the processing structures astgded in accordance with Austria’s
federal structures. Accordingly, the Provinciavgmment authorities were responsible for
the implementation of the programme. As in thesjones period, a national network acted as
service point and supporting agency to enhancevathe action and exchange of experience
between involved regions.
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As for large parts of Austria, the study area casgw significant activities of LEADER+
groups. 47 of all the 53 municipalities in thedstuarea are members of the three active
LEADER + Groups in the period 2000-2006. The muypatties strive to deepen the
cooperation of stakeholders in the region and &ater a host of projects, in particular
including new kinds of cooperation between agrio@t tourism and restaurants. The mid-
term evaluation of LEADER+ in Austria drew a ratlpasitive picture of implementation of
LEADER+.

In addition, the Structural Funds have been usedefgional development. Particularly in the

period 1995-1999, the Objective 5b areas suppaiged a significant incentive and gave

rise to deepened discussion on the developmenegbmal strategies in this region. The

entire region is also participating in the Interifé\ cross-border cooperation programmes

Austria-Germany and Austria-ltaly. Large partdlod study area have also been included in
the Natura 2000 designated areas, reflecting its@mmental sensitivity.

The sensitivity of the area recalls the main foofismountain policies which reflect the
multiple tasks of mountain farming, i.e. concentmatof support to farmers with substantive
agricultural production difficulties, agri-enviroremtal schemes to encourage continuation of
farming and secure farm management under theseitiomsg and a specific orientation
towards high quality production. The shift towarsnore explicit quality orientation is a
rather recent element in Austria’s mountain polioyt it seems that there is quite at this time
considerable momentum to increase and shift aiesvibwards this aspect, particularly in a
mountain area context like the study area.

Policies that are relevant to multifunctionalityTinkala are related to both the farm and non-
farm sectors. In relation to farming, CAP Pillapayments are directed towards the local
farming systems. These payments are estimated atilBOn Euros per annum and mostly
concern cotton, cereals, livestock-premia and tats. Greece lists eight policies relevant to
multifunctionality and the transformation of thdsections into local development. Among
these are special schemes directed towards tnaalitiMediterranean crops, extensive
livestock grazing, accommodation and craft actgitof farm households, and agricultural
and rural heritage. These are all schemes thabeaargued represent a shift in focus from
strict agricultural policy towards either environmi& related activities or diversification on
farms.Leader | and Il have also influenced rural development in Trikdlae Local Action
Group (Kalabaka-Pyli) has been successful in prorgatndogenous local development on
an area-based and partnership approach. The Lebddget amounted to around 8.5 million
Euros and emphasised rural tourism (45% of experglit SMEs (21%), Food and Timber
Processing (19%). Leader Il amounted about 11anilkuros and was mostly concerned with
investment in rural tourism (37%), SMEs (16%) andodF and Timber Processing and
Marketing (25%). UndekLeader + the total budget that Kalabaka-Pyli will managab®sut 9
million Euros.

In Germany, the concern towards the negative ingpatfarming on biodiversity, wildlife,
and the environment has resulted in a new crosgkance instrument that may have
positive impacts on soil quality, wildlife and lasstwhpes. Extensification of agriculture is also
supported with agri-environmental payments of Hessische Kulturlandschaftsprogramm
and theHessische Landschaftspflegeprograniine latter is the most important instrument in
the implementation of the Natura 2000 network intdfaukreis.

The German team also emphasises the significanadaxfal advisory service initiated from
the public administration of Wetteraukreis for fams who want to become active in direct
selling and marketing. The programme will help e up new sources of income and to
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save jobs. In recent years, approximately 120 fanmge established direct selling of local
products.

The EEC agri-environmental Regulation 2078/92, isiduccessor$iave been implemented
in Ireland through a whole-farm scheme, Rural Esrvinent Protection Schen@EPS). The
initial REPS, commonly referred to as REPS 1, vaasithed in 1994. Under REPS 1, a total
of €108m was paid out to participating farmers iayd. REPS II, running from 2000 to
2006, had paid out €81m to farmers in Mayo up &ehd of April 2006. REPS IlI started in
February 2004, and up to the end of April 2006 padl out €26m to participating farmers,
3,000 of which were active within the Scheme. WitiMayo, up to the end of April 2006, a
total of €216m had been paid out to participatiagriers across all the various REPS. The
REPS is designed to reward farmers for carrying thdir farming activities in an
environmentally friendly manner and to bring abeavironmental improvement on existing
farms. The Scheme is co-financed 75% by the EU2&84d by the Irish Exchequer. Farmers
receive an annual payment, which is on a declisoale as farm area allocated increases, and
those with land in designated areas such as SA@#s,Sor NHASS receive ‘top-up’
payments. Additional payments may be made forigypation in Supplementary Measures
(Pillar 1l funds). Under the National Developmdtian (NDP), a number of opportunities
exist for grant assistance to organic operatorsnt@st in equipment and facilities for
production, preparation, grading, packing and g@rmaf organic products. Thus, the Scheme
of Grant Aid for the Development of the Organic t8e@ims to improve the organic sector
and provide producers of basic products with anodppity of enhancing income, to help
guide production in line with foreseeable markents, or encourage development of new
outlets for agricultural products, to help improgeduction, handling and preparation of
organic produce, and to facilitate the adoption application of new technologies.

In 2001, the whole of Sweden except Norrbotten t&éstten, Vasternorrland and Jamtland
were included in the horizontal Leader+ programBwen in the areas that were excluded the
authorities have adapted the Objective 1 progranom&ipport LEADER-like groups. For
instance, new companies have been started, emphbyas increased and young people
have been engaged in rural development througiatings made possible by the LEADER
programme. The national Leader+ programme is fiednthrough EAGGF Guidance, or
Pillar 2 of the CAP. Evaluations so far complegedjgest that environmental and cultural
heritage objectives have been fulfilled, while #asoncerning employment and equality
between the sexes seem harder to achieve. Ingha@ek+ program, the cooperation between
private, public and non-profit organisations hasrbeorking well.

A LEADER-like group (not financed by the Leader gm@mme) is the projectStad och
Land’ (Town and Country) a local development programwigich operates in the Umea
Region. The County Council, Objective 1, the Coultiministrative Board in Vasterbotten,
the Umed Region, and voluntary groups have contibtio the financing of the project,
which will end in 2006. The aim is to create ecomgrowth and increase the number of
people living and working in the Umed Region. Exéempof activities or projects run by
“Stad och Lantis “Bo-i-Nordmaling” (Live in Nordmaling) where the aim is to stop the
negative out-migration through marketing and coapen and Bondens egen maknathe
farmers own market) where farmers are encouragardmote and sell their own, locally
produced products directly to the public on a maikéJmea city centre

In 2007, a new Rural Development Programme for &wenll replace the existing program.
The new program will cover Objective 1 areas anddes+ (Ministry of Agriculture, Food

® SAC= Special Areas for Conservation; SPA=Spediaidetion Area; NHA=Natural Heritage Area.
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and Consumer Affairs 2006). The government propostines the overall strategic direction
of the Rural Development programme — which is pre=e in terms of rural development
which is economically, ecologically and sociallysginable.

Measures taken by the new program are intendecedars a sustainable use of natural
resources, strengthen the spirit of entreprengursimd result in growth, employment (both
within agriculture and forestry industry and alsihm other industries in rural areas) and an
attractive living environment. The new program Iwdbntinue to be closely linked to
environmental policy and will also contribute toethulfilment of the 16 national
Environmental Quality Objectives. A commitmentrfraural societies and groups with a
bottom-up perspective will be supported. One déifee between the existing program and
the new one is that in the latter activities anttegreneurs not involved in farming will be
able to participate, especially when it comes tlicfgs regarding quality of life in rural areas
and the diversification of the rural economy.

The Government decided in July 2006 that the newal development program will have four
axes, in conformity with the EU Regulation (Millimi SEK per year are presented by each
AXIS)

Axis 1: Increased competitiveness in agriculture and fores693 million (14%).

Axis 2: Administration of natural resources in rural arddsasures for the
environment and landscape - 3527 million (71%).

Axis 3 Increased diversification of the rural economy aadure quality of life 419
million (8%).

Axis 4: Applying of the Leader method for implementinglo¢ new rural

development programme - 339 million (7%).

Most of the measures taken by the new programmiefalilunder Axis 2, which can be
described as environmental subsidies going to fesméo keep the landscape open and
cultivated and who preserve biodiversity. In Axis rBore money than in the previous
programme will go to measures for an open and @daiedscape in northern Sweden.

The Swedish government has given each County Adtnative Board in Sweden the
responsibility to develop (with other local actoadRegional Development Program - RUP
for the period 2007-13. The aim of the RUPs ismprove coordination between local
regional development strategies (such asbgional Growth Program in Vasterbotten - RTP
Vasterbotten)and other national/EU policies (such as the Emvirental Quality Objectives,
Objective 1, and the ERDP) which seek to promotstasuable development. RUP
Vasterbotten is thus intended as a reference danufbethe other more “concrete” policies
or strategies operating within the county. Botiblmuand private organisations have been
involved in the work with the strategy and the ahthe document, and the consultation has
been to identify, prioritise and focus on the oppoities and challenges the county faces in
coming years. The RDP will also highlight issuegportant for Vasterbotten on a national
level.

All of Bergueda, except for 3 municipalities is safered mountainous. A total of 224
farmers receive ‘less favoured and mountainous amrapensatory allowances. The amount
of the annual compensatory allowance during theo@et005/006 is a minimum of 300 euros
and maximum of 2,000 euros. Almost all livestocknfars receive the maximum amount.
The demand of Agri-environmental measures has bater small in Bergueda. In 2004,

" Regionalt utvecklings program
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only 20 applied: 11 related to the conservatiopasdtures; 4 related to ecological livestock; 4
related to ecological crops; 2 related to apiceltamd 1 to dry sunflowers.

In Bergueda there are grants to improve the qualityife for farmers directed towards
investments in farmers’ main residences. The canditto receive such aids are either that
the residence is linked to farming activities omgdementary activities, and are in a rural
nucleus of less than 3,000 inhabitants, or builtaonisolated farm plot. In 2002, 11 such
grants were given. The total investment stimulabgdthese grants was 213,218 euros
(average of 19,383 euros) with 50,241 euros sul{@8Y% of the total). All investments were
for the rehabilitation and/or improvement of thaikes.

There are also special grants to establish or imgtourism facilities. These are, for example,
used to transform houses intRésidencies cases de Pdgeésto improve already existing
facilities and publicity.

Parts of the county (mainly the area affected lbgsji were the beneficiary of LEADERII
Programme during the period 1994-1999. The wholengois included in the LEADER+
Programme (2000-2006).

There are 27 different support schemes availabte fdomers through the Norwegian
Agricultural Authority. In addition, there are somsapport schemes available for the food
industry and the authorities of municipalities aogdinties benefiting agriculture.

The support schemes may be categorised in produstipport, price support, production area
support, regional and freight subsidy, environmlemigrammes, education and skills
upgrading support, welfare and relief worker suppsupport for forestry planning and

planting, and special programmes on organic farming

The number of — and support for - the differentup schemes is a subject of yearly
negotiations between the central government antintbdarmers unions. The total amount of
governmental support to farmers is about Euro 18[li6n. In addition, the border protection
schemes, i.e. the indirect support provided tonafiarmed products to be sold on a protected
inland market, are estimated to cost Euro 1.12®bilSupport per man-year is Euro 36,250.
Support in percent of gross production value is€lm 70% (2004 numbers).

The 27 support schemes are administered natior@diyie of the procedures and preparations
are made at the governmental agricultural officeach county, but the regulations are the
same in all parts of the country. In the yearlyatggions about the different support schemes
between the central government and the two farroerens, there is always a clash of
interests between the two unions about the digtabuof funds in the different schemes.
Some schemes are more in favour of small mountaimd, some more in favour of larger
flatland farms. This disagreement is partly a resticentralised negotiations. Many farmers,
and farm union representatives, in the study areads-satisfied with the way that the
support funds are distributed. They argue thatsttteemes and funds are suited to the rich
farmers with big estates in the good agricultuna&aa, not for the poor and marginalised
farmers.

As of 1 January 2004, the new state-owned compangvition Norway has replaced the
following four regional support scheme organisagiohe Norwegian Tourist Board, the
Norwegian Trade Council, the Norwegian Industriatl &Regional Development Fund, and
the Government Consultative Office for Inventors.
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Innovation Norway promotes nationwide industriabelepment of value to both the business
economy and Norway’s national economy, and helpeatise the potential of districts and
regions by contributing towards innovation, intérm@alisation and promotion. The core
group of clients is Norwegian companies, predomige®MES. Innovation Norway does not
have special programs on agricultural developmiaut,there are special programs directed
towardsrural development. It has the function of coordinatinffedent funds at regional
level decoupled from industry, and to use theinwoek to distribute ideas and investigate
market opportunities.

The yearly agricultural and rural development exjiemes in Hordaland in recent years, split
according to the CAP structure, show that Pillayde support accounts for a large share of
total rural support. Only a small portion of thedis goes to industries other than agriculture.
Pillar 1 type support accounts for 52% of the tstgbport schemes for agricultural and rural
development in Hordaland. However adding the caltl@andscape support increases the
direct payments to farmers with additional 16%. éohs within Pillar 2 Axis 1 like support,
stands for 3%, Pillar 2 Axis 2 like support: 21%dji the cultural landscape scheme), and
Pillar 2 Axis 3 like support: 20%.

In Hungary and Slovenia, the problems related &i-p@r agricultural policies were different
from the other countries in the study, and, urttileast the pre-accession period, have been
dealt with by other types of initiative and techogies. The transition into a new economic
system and new governing bodies has faced farrmdgttze agriculture industry with huge
challenges. The national policy in the new memliates has to work towards compliance
with the EU system.

After the transition and EU-membership, Slovengtslithe following rural development

measures:

1. LFA support (preservation of agricultural landscapé production potential in
mountainous areas)

2. Agri-environmental measures (reduction of negagineironmental impacts of
agriculture)

3. Agri-environmental measures (preservation of nh@maenities, biodiversity and

traditional landscape)

Agri-environmental measures (preservation of ptettareas; Triglav National Park)

Food quality schemes (support for cooperation oflpcers in production and

marketing of certified agricultural and food protkje.g. geographic denomination,

geographic origin, organic products)

6. Support for economic diversification of agricultun@useholds (increasing economic
viability of rural areas)

ok

In addition, the rural areas take part in sevesaksion policy measures:

1. Cohesion funds: investments in major transport oekimproved accessibility for
rural areas; but possible degradation of agricaltiand, quality of landscape)

2. Cohesion funds: investments in environmental iniftecsure (conditions for more
sustainable use of natural resources; improveditons for land-based activities
(agriculture, forestry, also rural tourism)

3. ERDF: support for investments in tourist destinagigaddressing the tourist potential of
the region, rural employment; (problem: only a fefwhe potential destinations are
eligible due to poor criteria)

4. Improved access of vocational training and otHetdng learning services; improved
skills for the agricultural workforce to adapt t@arket needs (improve efficiency of
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agricultural production, diversify, or target nichmarkets in agriculture and related
activities).

4.6  Conclusion: the Study Areas in relation to the TOPMARD project.

The comparison shows that a wide and diverse yaoietural regions and different ways of
farming were selected for analyses in the projée selection of areas is therefore entirely
consistent with the work description of the project

The study areas have been influenced by somewtiatedit policies and schemes, notably at
local level. They cover different styles of farmirighey differ in relation to economic history,
social conditions and demographic patterns. Thegmphic map of Europe illustrates the
differences in relation to climatic, geographicdgohysical conditions. Although external
costs and benefits of agricultural production ape folly internalised in agricultural support
schemes, the multifunctionable of agriculture seems to be recognised in all ef skudy
areas. Although it is impossible to select a comepferepresentative set of study areas in the
statistical sense, this comparison and presentatiow that the TOP-MARD selectias not
unrepresentativef the diversity of rural areas and farming typethin Western Europe and
the CEECs. We therefore believe that the reseaesnlts from our study areas, and
comparisons between these, provide a robust foiomdidr making more general comments
and conclusions for policy makers and others.
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5. EUROPEAN ANALYSIS OF SURVEY RESULTS
By Tibor Ferenczi, Krisztina Fodor, Attila Jamlzord Karen Refsgaard,

Information gathered in the farm household andegméneurs survey served as the primary
source for the analysis which helped to identifg thfferent functions of agriculture with
regards to special characteristics of agriculttirals, their role in rural development and the
creation and transformation of public and privateds and services. In addition, a Quality of
Life survey of at least 30 rural residents, focgsim young people, the elderly, and women
with children was undertaken to explore the impareaof different elements of quality of life
(using the ‘capitals’ approach), the role of agitiete in terms of these elements, and their
relationship to decisions to leave, enter or renvaihe study area as a resident (i.e. migration
decisions).

Data in the farm household and entrepreneurs suway gathered using a personally
administered questionnaire applied to a repredeatagroup of 30 farms, 10 farms
specifically selected for their innovative multitttionality, and 20 non-farming entrepreneurs
considered to be engaged in transforming public@néte goods associated with farming in
the area. Data for the Quality of Life survey wédsoagathered using a carefully designed
guestionnaire, usually applied in focus groupslimiacareful explanation and discussion of
the surveys intention and content. The surveysieseribed in greater detail in Chapter 3.

Although representativity of farms was problematie to the small sample size, and to an
extent diminished by the decision to include 10cs&ply selected farms, the teams consider
their samples to be not unrepresentative of farmmgltifunctionality and farm household
characteristics in their study areas. Howeverwavariables in certain relationships are often
over- or under-represented, and the aggregate fdatany study area cannot always be
comparable with official statistics based on cermsutarge samples. On the other hand, the
survey provided information not otherwise availalohe official sources. However, with
respect to the multifunctionality of the agricultuttata collection was considered by the teams
to be representative. Multifunctionality is consi by many to be more present on larger
farms and these farms are over-represented irathels.

Therefore conclusions and statements made basedeoanalysis of the farm surveys are
applicable for the analysed enterprises, and céenafnly be generalised and used with
qualifications.

5.1.Farm survey

In addition to the regional context, farms werelgsed according to size, type and regional
location. Furthermore, conventional and organianfag methods were compared using
information from the questionnaire.

In terms of size almost one fifth of the surveyadfs had fallen into the largest group (above
100 European size units), while 7 percent had lggldno the smallest (below 4 ESU) as
demonstrated in Fig 5.1.
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Figure 5.1  Economic Size of Sampled Farms
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Farms were typified according to their standardsgnmargin and types of production. Farms
involved in animal husbandry formed the majority tbé sample. The three most typical
categories which included almost half of the aredyiarms were dairy cow, sheep and goat,
and mixed livestock (see Figure 5.2). Consequetriby farming was significantly under-
represented. This is partly because farms in mauataas, and those with grazing livestock,
were over-represented, due to our choice of stuelysa

Figure 5.2  Type of Farming of Sampled Farms
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Due to the sampling process the share of orgamgsfas 17.4 percent which is significantly
exceeds the EU average.

Almost 60 percent of the farms participating in gtady were located in under-populated
areas, while one fourth of the surveyed enterprgae located in villages or small towns.

Data collection has covered 45 thousand hectaresatfle land and the average farm size
exceeded 100 hectares. According to the analystish farms had the largest average size,
while Hordaland (NO) had the smallest average stoettish, Irish and Austrian farms are

based on livestock grazing; and farms involvedhiaep-, goat-, and cattle production have
the largest average size.

The analysis revealed that German farms have thleebi proportion of rented land, and
Austrian farms the lowest. This is because Austfeams are mainly engaged in livestock
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grazing and seldom rent-in land while German faaresinvolved in arable farming where
renting of additional land is more usual.

In addition to pasture-based animal husbandrystoek production using stables requires
feed, fodder and often bedding from arable farmifige survey results show that more than
40 percent of the farms produce grains and 14 pem®duces other crops such as forage
crops. Besides the already mentioned grasslanelsyuimber of farms with forested area was
also significant.

One third of the agricultural holdings had cattlhile one fourth had sheep livestock. The
share of other types of animals is less important.

The majority of the farmers participating in thensy were middle-aged; the average age
being 49 years. One third of the farm holders leatkiry level education (Figure 5.3).

Figure 5.3  Distribution of Holders of Sampled Farmsby Age
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The research had also covered the non-agriculactavities of holdings. More than 10
percent of the farm processed their own outputsvese involved in rural tourism. During
the research process, opportunities for the dewedop of certain new activities related to
multifunctionality were also analysed. Data gairiemin this process revealed that farmers
consider direct marketing of their own productssheplest to develop.

With respect to profitability and income sources thsearch found that although more than
three-quarters of farm holders are employed incafitire, only half of their income comes

from agricultural activities. According to data lemted the average income produced by
agricultural activities was almost 21,000 Eurosdme distribution: see in Figure 5.4). The
highest average income from agricultural activiieobtained by Italian farmers while the

Austrians reported the lowest income.
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Figure 5.4  Distribution of Sampled Farms by Net Fam Income
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The analysis revealed significant differences betweountries in terms of perceived future
income prospects. Hungarian, Norwegian and Italmers expect positive changes in the
future while Austrian, German and Slovakian farmdkecs are more pessimistic. It is
conspicuous that a pessimistic attitude is typi¢ahe smallest farms.

The effects of different subsidies and funding wiaduded in the study. Almost 80 percent
of farms included in the survey had received soine kf financial support. However, the
share of farms receiving subsidy is lowest in Lat{iT) where only 30 percent had received
direct financial support. By way of contrast, eveiygle Irish farm and all except one in each
of Scotland and Sweden in the sample received @gyhgiost farmers in the sample were also
satisfied with the measures and financial suppgstesn. A significantly higher number of
large farms had received some kind of financialpsup

The opinion of farmers about their region was asalysed. The data indicates that farmers
perceive the economic development of rural aregmtnely although they evaluated their
region friendly and homely.

5.2. Entrepreneurs survey

Twenty entrepreneurs were selected from each reagimmwere deemed likely to use public
and private goods from farming as tangible or igiale (‘externalality’) inputs into their own
businesses. The scope of the enterprises incluniegentional processing and sales activities,
renewable energy, rural tourism and recreation, reawl forms of integrated activities. They
included innovative enterprises. .This sample walibdrately selected, with the advice of
NUGs and feedback from the farmers interviewed,\aasl not intended to be a representative
sample of all entrepreneurs in the region.

In addition to cross-national comparison, the resps of entrepreneurs were analysed based
on other variables such as economic sectors amahaddocation.

Compared to agricultural holdings, significanthygier number of these entrepreneurs was
located in more urbanised areas. Almost one quarteldocated in larger towns and cities,
while 40 percent are located in villages or sn@ms.

One third of the entrepreneurs were operating wmrisen and catering as well as the
processing sectors (Table 5.1)
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Table 5.1 Distribution of Sampled Enterprises by Man Type of Business

Type of business sector Number of enterprjseShare of enterprises, 9
Agriculture, hunting, forestry and fishing 21 9.2
Manufacturing and mining 75 32.9
Wholesale and retail trade 23 10.1
Tourism and recreation 77 33.8

Other services 32 14.0

Total 228 100.0

Entrepreneurs chosen to the sample were mostlyt smaledium sized with an average of 23
full-time and 5 part-time employees. And they wirgeneral satisfied with the quantity, but
not with the quality, of the local labour supplyalHof the businesses had no changes in the
number of employees and do not expect any chamgteeiforeseeable future. Furthermore
there were only a few entrepreneurs who had or layeintention to decrease the labour
force.

German employers prefer full-time employment white Bacs-Kiskun (HU) part-time
employment is more common. Hungarians were the matssfied with the quality of the
labour force while Slovenians were the least datisfBased on the responses given in the
survey the local labour force barely satisfiedribeds of Slovenian and Greek entrepreneurs.

70 percent of the demand of businesses for agu@llproducts was met locally, while 30
percent acquired such raw materials directly. Téleamce on local commodities and raw
materials is the most typical in Hordaland (NO) MhBcottish enterprises were least
dependent on local produce.

In some ways unsurprisingly entrepreneurs involvetburism and catering are the largest
consumers of local agricultural products. Comméremerprises act as both consumers and
retailers in their relationship with farmers.

Certain questions in the survey were related tduhetions of agriculture. In their responses

the entrepreneurs named raw-material productiordsieape management, and food quality
the three most important functions of agriculturable 5. demonstrates the types of relations
of the enterprises with local farmers.

Table 5.2 Types of Relations of The Enterprises witLocal Farmers

Share in total number of farms n
Number of farms area,%
Sale of production inputs to farmers 26 14.7
Purchasing of agricultural (raw) produgts 115 65.0
Use of farm household labour 16 9.0
Providing a service to farms 40 22.6
Other 20 11.3
Total 177 -

Similarly to farmers, entrepreneurs found theiraloenvironment friendly and homely, but
also emphasized the lack of regional independeseenggative feature.
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5.3. Quality of life

In the quality of life survey rural population wasvided into three main groups: elderly
people, women with young children and young adultsis targeting was related to the
importance of measuring motives for inward and @uthhmigration, and the relationship with
the various elements of quality of life, includingaterial, natural, cultural and social capital.
As with the other surveys, in addition to crosseral analysis, data were grouped according
to whether the respondents their settlement inattea (always lived there, potential out-
migrants or in-migrants) further according to ardesuch as age, gender, educational level,
income, and location.

Half of those questioned were born in the regiaytlive in and do not intend to leave the
area in the foreseeable future. Respondents naanat)freasons as the most important cause
of migration. People moving to a new region fortéeguality of life mentioned that they
were attracted by the environment and recreatiaotities; while out-migration of people
from a region is for employment, higher educatemg access to culture.

Among the surveyed regions, out-migration is highe<Caithness/Sutherland (UK) and in-

migration highest in Hordaland (NO). Young adulsially migrate because of educational
reasons while young adults in the labour force atagt in order to find better employment

opportunities. The migration of the middle aged alukrly population was guided by family

and life quality reasons. However, there are thffiees between Northern and Southern
countries, between genders, and between educatoupgy and often these differences are
cancelled out in the aggregate analysis. Thusgfample, the “Male” often evens out the

"Female"- effect in relation to natural and cultucapital, and the northern part of Europe
evens out the "material capital’- effects foungauthern Europe.

As described in Chapter 3, we used a ‘capitals agmr, investigating the importance of

material, human, natural and cultural capital ithbquality of life and actual or perceived

migration behaviour. In Table 5.3 we give an ovexwif the different capital groups for each

country across different variables, and also fer ¢cbuntries combined. At the end there are
some diagrams which show the capital means for srtieese groups between countries.
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Table 5.3: The importance of various capitals (var2.1 to var_2.5) and average QOL-
rating (var_6.1) across all countries within diffelent groups

. Personal . Average
Material Natural Cultural . Social
|
ALL COUNTRIES! capital capital capital Wellbein capital QQL
g rating
Male 21,84 17,28 10,00 25,22 25,66 410 %04
Gender
Female 18,52 17,74 9,17 25,27 28)69 401 364
Youth (Age 0 to 19) 19,66 16,14 10,93 24,80 28,47 410 185
. No high school 26,47 16,32 11,47 19,711 26,03 4,09 34
Family  "figh school o 20,53 17,44 8,93 26,3p 26,80 3,88 133
(age 20 to | associate ' ' 174 ' ' '
64 Bachelor or
) graduate 15,39 19,11 10,5( 27,04 27,96 4,04 98
Seniorgage 61 +) 20,87 19,15 8,44 24,44 27,05 4,14 117
Migration S_tayer 20,98 17,14 9,24 24,70 27,95 4,04 322
status In-migrant 17,43 18,84 10,06 26,24 27,41 414 189
Out-migrant 21,13 14,59 11,64 25,68 26,88 3,86 97

In terms of material capital, housing was evalua#sdthe most important element, and
respondents are satisfied the most with this dagfeople valued the quality of drinking
water and air the highest among the natural capadficient local education was the most
often mentioned cultural capital. Health care hasnbevaluated as the most important aspect
of personal wellbeing. Furthermore having strongnaxtion with family and friends has

been ranked as the most important aspect of scaytal.

On the whole Irish were the most satisfied with golity of life while Hungarians the least

satisfied (Table 5.4).
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Table 5.4 Integrated level of satisfaction with liing standards (using the five-point

Likert scale, with O=low and 5=high), by countriesand location

| Mean
Country
Austria 4.4
Germany 4.1
Greece 3.4
Hungary 3.3
Ireland 4.7
Italy 3.7
Norway 4.4
Scotland 4.2
Slovenia 3.8
Spain 3.9
Sweden 4.2
Location
In the countryside 4.3
In a village or small town with less than 2,000abhants 4.1
In a larger town 3.9

5.4. Multifunctional agriculture

The following functions related to agriculture a@adm household activities were identified in

the farm survey of our project:

1. Production of farm goods

2. Processing of products

3. Providing accommodation

4.  Other tourism activities

5. Landscape management

6. Water management

7.  Soil management

8. Air quality management

9. Animal Welfare

10. Preservation of wildlife (biodiversity)
11. Contribution of farm household labour to local ecary
12. Climate

13. Renewable energy production

14. Preservation of the cultural heritage
15. Social Cohesion

16. Entrepreneurship

Functions such as social cohesion and entreprdmpuase typical for almost all analysed
farmers. In two out of three farms there are hbakkmembers who have other, off-farm
work in the region. Attempts on protecting watad &oil quality are also important but not
linked equally to other functions. Processingaf products is also an important function
which is related to other functions. See distribtof farms by activities in Figure 5.5
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Figure 5.5  Distribution of Farms by Number of Fulfilled Functions
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During the comparison of these functions, econaside, farming type and style, as well as
location were taken into consideration.

The production of agricultural goods as basic fiomctvas not an object of the research since
agricultural farms were analysed in detail in tinst fpart of the study.

27 percent of the farms surveyed performed someé kih processing activity. All the
surveyed Swedish farmers processed the goods tloeljuged. Naturally there are certain
types of enterprises where processing is more fgignt, e.g. enterprises involved in
horticulture and forestry. The share of organienfarwas notably higher among those who
performed some kind of processing activity than agntose who did not.

Only 9.5 percent of the surveyed farms providedisb@ccommodation. This activity is most
common in Pinzgau/Pongau (AT); while German, Huiagaand Italian farmers are the least
involved in providing accommodation. Tourism rethtctivities and services were mainly
performed and provided by large farms.

Other tourism related activities are the most tgpim Hordaland (NO); while, as with

provision of accommodation, none of the German ldndgarian farmers were involved in
any of the other tourism related activities. Thtaens with other tourism activities were also
more likely to provide accommodation and undertake+iarm processing.

6.4 percent of the surveyed farms had an activityed at improving landscape quality.
Scottish, German, Hungarian and Swedish farms Vi@réhe most part, leading the way. The
largest farms were involved in such activity simoere than half of the farms reporting
activities improving landscape quality had over b@@tares of land.

45 percent of the surveyed farms claim to have w@mao achieve substantial positive
changes concerning water management. One fourtiieoGerman and Slovenian while half
of the German, Swedish, Italian, Hungarian and t&totfarms contributed to the
improvement of water quality and quantity. In cadethe improvement of water quality
attempts to reduce fertilizer and pesticide usenseketo be effective. Not surprisingly, these
enterprises emphasized damage to water qualityeamost important negative environmental
effect of agriculture.

Since there was no direct data on the physical ainplafarming on soil quality, surrogate or
proxies used were the use of fertilisers and pdsscand change in intensity. Survey data
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revealed that half of the farms undertook someoadtnat would relieve the pressure on soil
quality. Greek farmers think they were able to aghithe best results; in contrast Irish and
Spanish farmers were less optimistic. The fact tim&t quarter of the farms claiming success
were practicing organic style farming might expltie perceived reduction of toxic material

usage. By contrast, the share of organic farms gntoose who did not think they had been
able to improve soil quality was only 10 percent.

14 percent of the farms had subsequent changée inusbandry system or improved animal
welfare. Gorenjska (Sl1) was leading the way witle goarter of its farms having investments
aimed at improvement of animal welfare. The shdrthis type of investment was also high
in Norwegian and ltalian farms. These farms areallgdarger in size and characterised by
organic style farming. In addition to improving aral welfare, half of the surveyed farmers
plan to increase their livestock in the future.

Farm household labour’s contribution to local ecogas basically related to the off-farm
income-earning activities of household members. ddntwo thirds of the farms have at least
one family member working off the farm. Half of tfe@mers perform some kind of off-farm
income-earning activity. The smaller the farm s more likely it is that the farmer has a
source of off-farm income.

Farms investing in more environmentally-friendly ehimery, decreasing the number of
ruminant animals (i.e. decrease methane emisgiedjicing energy use and contributing to
renewable energy production were regarded as litdelde function dealing with air quality.
Almost one-third of all surveyed farms met theseeda. Every other German and Slovenian
farm had one of these activities. Large dairy fatyyEcally met one of the above-stated
criteria.

The survey extended to future possible decisionthemmultiple roles of agriculture (Table
5.5).
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Table 5.5 Distribution of Farms with Interest in Developing New Activities by
Location
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Number of farms
Outside a builtup arazy | 29 | 19 | 53 | 49 65| 75/ 50
(in open countryside)
In a village or small town
(<5,000 persons) 31 42 8 25 40 41 56 27
In a larger town or city 6 10 2 4 1p 6 14 7
Total 107| 131 21 82 101 112 145 84
% of total farms
Outside abuiltuparea | o5 g\ 303 | 45 | 203 | 188 249 | 287| 19.2
(in open countryside)
In a village or small town
(<5,000 persons) 21.8| 29.6 5.6 17.6 | 28.2 28.9 39.4 19.0
In a larger town or city 17.6 29.4 5.9 11.8 | 3538 17.6 41.2 20.6
Total 24.5| 30.0 4.8 18.8 | 23.1 25.6 33.2 19.2

According to the survey analysis criteria, farmgeveking a cultural role whetbe farmer

or one of the household members were part of a fesarism organisation, a local
educational or cultural association, or had prodddeandicrafts A quarter of the farms were
somehow connected to a local organization which kad influence on the cultural
development of the region. This kind of functiorlaast typical of Greek, Italian and Spanish
farms. Medium size farms mainly dealing with anirhasbandry are more often connected
with culturally-connected organizations. Only thprcent of the total surveyed farms have
some type of handicraft activity. In addition te thbove mentioned, participation in the local
church is also important.

The research considered those farms to facilitateak cohesion which had at least one
membership of any local organisation. 90 percentheffarms chosen to the sample met this
criterion. In Pinzgau/Pongau, Caithness/Sutherl@id), Gorenjska (SI) and Vasterbotten

(SE) all surveyed farms have at least one housemechber who is a member of a local

organisation.

Entrepreneurship was examined where farmers hagleted a secondary level of education
or higher, or attended training programmes, wem@mhg to increase farm household
activities or where an increase in income is exgobcht least one of these criteria applied to
85 percent of the farms. Entrepreneurship is lgsgadl for Irish farmers (which are larger

and mainly involved in crop farming) since onlydethan half of the farms belong to this
group. The processing of own products is the mugbrtant non-agricultural activity among

these farms. These entrepreneurial farmers evaluaiteregion more critically than others.
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5.5.Relationship between functions

Farms surveyed characteristically have severaltiome. More than two-thirds of the farms
have at least four different types of functionse@arm among the 440 surveyed had as many
as ten different functions. Functions such asatoobhesion and entrepreneurship were
typical for almost all analysed farmers. Two thirafsthe farms had household members
receiving income from other off-farm sources, imadiicg the importance of farm families for
the regional labour market. Efforts to protect wated soil quality were also important but
the relationship with other functions is less digant. Processing of farm products was also
an important function which could be related toeotfunctions.

Table 5.5 Cross Correlation Coefficients Between Fm Functions
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96.
Processed prod 100 7.6| 11.9| 10.2| 51.7|60.2] 15.3| 70.3| 36.4| 26.3] 6| 90.7
Farm HH
accommodation 21/4 100/ 14.3| 4.8| 40.5/50.0f 16.7| 69.0| 23.8| 57.1| 100| 83.3
On farm tourism 93.
and recreation 43)8 18.8 100 9.4| 37.5/40.6| 12.5| 68.8| 34.4| 53.1| 8| 96.9
Landscape 92.
quality 429 7.1 10.7] 100| 57.1|57.1 14.3| 71.4| 39.3| 35.7| 9| 85.7
89.
Water 30.8 8.6 6.1/ 8.1| 100|93.4/ 18.2| 67.7| 44.9| 25.8/ 4| 88.9
89.
Soil 324 9.6 5.9 7.3] 84.5 100 17.4| 65.3] 41.1] 26.0f 5| 88.1
93.
Animal welfare 29.% 115 6.6/ 6.6 59.0/62.3 100| 67.2| 45.9] 29.5| 4| 88.5
Farm HH labour 94,
to local economy 29.5| 10.3 7.8 7.1 47.7|50.9 14.6| 100| 35.9| 27.4| 0| 87.9
93.
Climate 30.1 7.0 7.7 7.7| 62.2|62.9 19.6| 70.6| 100| 27.3| 7| 86.7
Culture 30.17 23.8| 16.8/ 9.9| 50.5|56.4/ 17.8| 76.2| 38.6| 100( 100| 89.1
Social 28.8 10.6 7.6| 6.6 44.7|/49.5 14.4| 66.7| 33.8] 25.5| 100| 84.8
90.
Entrepreneurship 28.7| 9.4 8.3| 6.4 47.2|51.7) 145/ 66.2| 33.2| 24.1] 1| 100

Functions can be grouped according to their ressufproduction of agricultural goods,
tourist accommodation, other tourism activitiesg &rm household labour’s contribution to
local economy); environmentally related activit{@aproving landscape-, water-, air and soill
quality, animal welfare, climate change); and ther®mic and labour market relationships
between farms and regions.

75



5.6.Conclusion

The survey results revealed that agricultural emisgs generally have other important
functions in addition to their core production sities, fill a significant role in regional
economies and maintain close relationships witleotkegional enterprises. People living in
the surveyed regions generally have a positiveudtitowards agriculture and its impact on
the region. The activities and functions analysedld be grouped based on agricultural
resources, their effects on the region as wellrasheir environmental and social functions.
The creation of these groups allows the clustedhgegions thus makes way for further
analysis.
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6. THE POMMARD MODEL

By Tom Johnson
6.1. Introduction

This chapter describes the structure and use @@EMMARD model. In the first section, the
design of POMMARD is described, including the comgat modules in the model and the
logic of each. The penultimate section is a desionpof the possible uses in POMMARD in
scenario or policy analysis. The final sectionmute to draws some brief conclusions.

6.2. System Dynamics

As indicated in Chapter 3, POMMARD is an applicatiaf system dynamics. Unlike static
economic models in which the equations controlliragiables describe their equilibrium
levels, system dynamics models describe the presdsg which variables change as they
strive to achieve an equilibrium. In system dynamieodels, equilibrium occurs when all
variables describing change equal zero. In gengyatems never achieve equilibrium because
external stimuli continuously change the equilibrivalues.

All equations in a system dynamics model includaetiexplicitly. Since the system of
equations is composed of equations of motion onghait describes the instantaneous rates
of change of all variables. The values of the \Heis themselves are calculated by integrating
the equations of motion. As an example, consideregunation describing the rate of
production of some commodity. Production is tydicalxpressed as tonnes per year, or some
similar annual unit, although the equation desnglihe rate of production is an instantaneous
rate at timet. The amount produced over period of titdeo t2 is calculated by integrating
the equation for change between any two pointena.t

The rate of production at any point in timlrdduction) is the rate at some previous time plus
the integral of the changes in rate between thatipus time and the present. In the equation
below, the rate of production at tinteis the rate at timeél plus the integral of changes
between timél andt2.

Production(t2) = Production(tl) + J.t tlz (Changg(t))dt

Many systems include second- or higher-order diffeal equations. In the production
example above, the inventories of the commoditycateulated by integrating the equations
for production less a similar equation for consupmpt The amount of inventory

accumulation or decumulation over period of titiieto t2 is calculated by integrating the

differergtial equation for production less the eguafor consumption between any two points
in time.

The inventory at any point in time is the levelsatne previous time plus the integral of the
production less consumption between that previcue &and the present. In the equation
below, the inventory at timeis the level at timél plus the integral of changes between time
t1 andt2.

® This is admittedly complicated, but it is a systefhsecond order differential equations. Inven®igethe
integral of production, and production is the im#@@f changes in production. This requires a shifhinking
from a static, annual world view.
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Inventory(t2) = Inventory(tl) + J.t tlz(PrOdUCtiOIﬂ(t) —Consumptiaq (t))dt

By adding equations describing the rate of chamge @nsumption, this would become a
dynamic model of a production and consumption syste

The Stella system dynamics simulation software usdtlis project converts flow charts of
systems into systems of differential equationsll&tses numerical integration techniques to
solve the system of equations and describe the gfadiach variable over time. Numerical
methods provide solutions very close to the prearsaytical solutions but have a number of
advantages. The most important advantage is thatrthlytic solution is usually very difficult
or impossible to find. Numerical methods are regklfi fast and easy to find. Other
advantages are that non-linear, discontinuous tuthastic equations can be included.

Stella uses the most precise numerical integragigorithms and is a relatively powerful
simulation tool. It provides an ideal foundatioor the POMMARD. In the rest of this
chapter, the POMMARD model will be described.

6.3. Structure of POMMARD

Figure 1 is a flow chart for the POMMARD. It desws the overall structure of the model.
The model contains 10 modules: Initial ConditioRslicy Controls, Indicators, Land, Non-
Commodities, Agriculture, Quality of Life, Human $irces, Region, and Tourism.

As described in Chapter 3, POMMARD is largely sypmliented (with demand constraints).
Land use is the primary economic driver in this elodand use determines agricultural
production of commodities and non-commodities. I#oadetermines the amount of labour
employed in agriculture. The regional economy ms,turn, driven by the supply-oriented
agriculture module (and other special modules) @edand drivers from the larger (state or
global) economy. The initial conditions and polimyntrols provide inputs to the model for
scenario analysis. Finally, indicators allow theru® monitor changes in key variables.
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Figure 6.1 Overall Structure of The POMMARD
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6.3.1. Land Module

Land is the primary resource or capital affectihng supply of agricultural commodities.
Agricultural production, non-commodity outputs (N€Q labour requirements and other
input requirements are determined by the choic@rofluction system. Land is classified
according to land cover and other physical chareties (referred to as Land Type), and
according to use (Land Use).

Farmers’ choices of Production Systems (at theystuda level) is a key economic driver in
POMMARD. Production systems describe the naturagpicultural production including its
profitability, relationship with the rest of the @wmy, social impacts, and environmental
impacts. We assume a linear relationship betweetetrel of each production system and the
required amount of land of each type (indicatedhgyLand Requirements coefficients). Land
used in each production system at each timseobtained as the sum of the Initial Land Use
and the Change of Land Use. Land Uses, togethartiét Land Requirements, determine the
land stocks by use in each production system awer. tFinally, changes in land use influence
variables in the Agriculture, Human Resources, K@mmodities, and Region Modules.

Finally, policy changes and alternative scenarmda be introduced through changes in land
use.

6.3.2. The Non-Commodities Module

This module is an important link to the Quality bfe Module due to the migration it
induces. There are eleven types of non-commoditguts included in this model. Some of
these are related to land use and other to pradustystems. The eleven NCO categories
(elements) are as follows:

1. Forest % (percentage point change): cumulativegdanarea devoted to forests

2. Arable Land % (percentage point change): cumulatha@nge in area devoted to arable
land

3. Grass Land % (percentage point change): cumulatiamge in area devoted to grass
land

4. Permanent Crops % (percentage point change): ctiveilehange in area devoted to
permanent crops

5. Shannon Index (index, 0 to infinity): entropy memsaf land use diversity

6. Mineral Fertilizer (kilograms/year) : total minéfartilizer applied per year

7. Excess Nitrogen (kilograms/year): total surplusndfogen applied over that used by
plants applied per year

8. Biodiversity: total utilized agricultural land der low-input farming systems

9. Livestock Unit per Hectare: total number of livast units per hectare

10. Land Cover Change (hectares): total negative chamgepland

11. CO2 Balance: total net emissions of CO2

The first group are the NCO Land Cover Changes himcludes categories 1 through 5.
The first four of these non-commodities are reldteldnd changes. These are calculated from

the changes in types of land and are representpdrasntage point changes. For example an
increase in forest land from 10% to 15% is a 50étaase but a 5% point change.

80



The fifth NCO type is the Shannon Index. This inggxalculated from total land stocks by
use, of each type of land.

The second group is the NCO Production System Gsamghich includes categories 6
through 11.

Categories 6 through 8 and 11 represent the totaliat of each non-commaodity produced by
one unit of each production system.

Category 9 is the livestock unit per hectare whighcalculated by the total amount of
livestock per hectare of land in each producticsteay.

Category 10 is the land cover change. Land covengh is equal to the negative of annual
change in the stock of annual cropland. Becaugdamd is generally a less desirable land use
than other farmland uses, increases are recordeegasive changes.

Finally, the Non-Commodities Module links to thedJity of Life Module through the NCOs
production.

6.3.3. The Quality of Life Module

POMMARD includes several components of quality i6¢ (QOL), including income and
environmental conditions. In addition to monitoritlge change in QOL over time, this
module predicts the effects of these changes onlatbpn. The model allows for 5 capitals
(natural, material, cultural, historical and soriaut only natural and material capitals are
being used in the model. Changes in quality ofdifeate a supply-driven migration that is in
addition to the demand-driven migration (i.e., ratgyn to fill vacant jobs). QOL migration is
differentiated among youth, working aged adults eatulees.

The QOL migration coefficients (elasticities) arasbd on regression analyses of data
collected in the study areas. The calculated eitie8 are the proportion of net migration (in
migrationlessout migration) of each cohort due to changes ahdgpe of capital.

The model includes different migration responsgsedding on the age of the migrants. The
first category is youth (age 0-19). Here we are sugag the tendency for young people to
leave the region after completion of secondary atioic.

The second category includes those who are aatithe labour market (age 20 to 64) but
who migrate (in or out) due to QOL rather than xpleit job opportunities. We assume that
each autonomous in-migrant in the working aged dehaeates demand for his or her job.
This supply-driven migration is determined by th®IQ coefficients and the changes in
capital. This group is accompanied by their depatgde

The third group includes retirees (ages 65 plug) wigrate in response to perceptions about
QOL.

People in the second group are assumed to joirlatb@ur force and to add to regional
production proportionately to their numbers. Sinheir production is in addition to the

demand-driven production typical of an input-outgaised model, we assume that their
addition to the labour force is accompanied by m@erdase in final demand sufficient to
absorb their contribution to regional productionighdtion of retirees does not affect the
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labour market directly but does change the popmratdemographics, and income in the
region.

6.3.4. The Agriculture Module

Agriculture is assumed to be supply-oriented andrganized into alternative production
systems. Farmers make decisions about the produstistems they will adopt based on
policy and other exogenous information. The chat@roduction systems determines land
use.

Agriculture purchases of inputs depend on land ars# agricultural input coefficients for
each production system. These input purchases augdesnand for regionally produced
products. Land use, together with the labour-laattbs, determines the agriculture demand
for labour.

Agricultural production, determined by the amouritland allocated to each production
system and the agriculture output coefficients,saadthe agriculture output inventories. The
rate of outflow of these inventories is assumetdaqual to the agriculture commodity use.
The dynamic stock of agricultural commodities ierthcalculated by integrating the net of
inflows and outflows over time.

Agriculture production is linked to the Region Maeluby agriculture labour demand,
purchase of locally produced inputs and agriculturecome which induces some
consumption demand. Policy changes are introduuedigh exogenous changes in the prices
of agricultural commodities and in policy subsidiasd payments. Changes in prices of
agricultural commodities are introduced throughoenmodity price change vector. Net farm
income is calculated from changes in productioriesys, changes in commodity prices and
commodity, production system and land subsidies.

6.3.5. The Human Resources Module

The demographics of the region are determined bgolaort survival algorithm which
combines births, deaths and migration. The cohawtrgal procedure is augmented by
educational achievement and migration. There ane dge cohorts (0-19 years, 20-39 years,
40-64 years, and 65 and over) and six levels otatitbnal achievement (pre-school or in-
primary, in-secondary, in-tertiary, primary educhtesecondary educated and tertiary
educated). Births are determined by the annualafbirth among families aged 20-39.

Two types of migration contribute to the demograplof the region: the migration induced
due to quality of life changes (from the Qualitylafie Module) and the migration induced in
response to regional labour demand relative touabopply.

Labour demand is the sum of labour requirementthén agriculture and non-agriculture
sectors. Labour supply is determined by the pojuaand the labour force participation
rates. It is assumed that members of the 65 yeatsoger cohort and people pursuing an
educational degree do not participate in the laliae.

The demographics of migrants are determined bydta migration share rates (age cohorts
and education level). Migrants are assumed to nagréth families including both youth and

elderly members. The migration of dependents igdbas the migration rates of workers and
the dependent:worker ratios. The model generatessflof dependents for the 0-19 in-
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primary and in-secondary school groups and oveadb groups for the primary, secondary
and tertiary education categories.

The population in each age-education category es thbtained by integrating the births,
aging, net quality of life migration, net migratiamet dependents less deaths and aging.

The Human Resources Module links to the Region Neothrough the consumption by each
age-cohort. In addition, policy changes and alti&raascenarios can be introduced with the
labour force participation and the unemploymerggat

6.3.6. The Regional Economy Module

The regional economy module is based on the dynamroeconomic model developed by
Leontief and adapted by Johnson (1986). These mael similar to ecological or mass-
balance systems. In such systems, mass chifngesone state to another as a function of the
difference between its current level and its efuiim level. In an economic system,
production and consumption move toward equilibraina rate that depends on the difference
between demand and supply, that is, as a functiaiheo unplanned change in inventory.
Inventories depend on production and consumptioheMproduction and consumption are
equal, inventories are in equilibrium. Productiendetermined by a behavioural feedback
relationship. When inventories are larger than liddgen production will decline. When
inventories are too small, production will incred$e

Total regional sectoral output is the sum of intedmnate outputs (production of goods and
services to be used as inputs by other sectorsfimadiemand for the products of that sector.
Final demand is disaggregated into external firmhand or exports, agriculture demand,
investment demand, and planned inventory change.

In general, the economy is not in equilibrium. Besm of unexpected changes in demand,
there are unplanned changes in inventories of secimmodities. The actual change in

inventories is the difference between productioth eensumption. Like an ecological system,

the change in production is a function of unplanmeentory change. The economy responds
to the unplanned inventory change (the imbalangah&reasing or decreasing production in

the opposite direction. The equation below dessrthes dynamic relationship.

ROUT:1 = (IO, , * ROUT, + RFD, + ADEM, , + INVEST, + INVENTE - ROUT,)

fori=1...s

where,

v is the response const&nof the production system.
S Is the total number of sectors

° Mass-balance systems is a name of a type of m8delhttp://en.wikipedia.org/wiki/Mass_balance

19 Note that this is a behavioral relationship, noaacounting one. The accounting relationship &éys
production increases inventories will INCREASE.heTbehavioral relationship says, “it inventoriesr@ase,
production will DECREASE.”

! The response constant is the dynamic lag betwaemiory changes and production responses. This
creates a dynamic feedback loop common to systemdgls
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E is the superscript that indicates variables atleedr equilibrium levels

RCSUTi,l Is the vector of change in production of each@ec
ROUT, is the vector of production in each sector

10, is the matrix of current account input-outpoeficients
RFD , is the external final demand for regional output

ADEM, is the demand by the agriculture module for regi@utput

INVEST, Is the local demand for commodities for investtamrposes

INVENT, s the planned change in inventory in each sector

Because production is itself a rate, this is a sdewder differential equation—inventories
are stocks that are determined by the flow andntorg change, but the level of inventory
change determines the change in the rate of outpartge. Thus, the rate of production is
determined by changes in the rate of productionchviequires a second-order differential
system to solve the model. We do this by treathmy production flow as a stock (annual
production), which is related to a flow, the chamggroduction.

In POMMARD, the primary driver of the regional econy, and the main linkage between
agriculture, tourism, and the regional economyinal demand of regionally produced goods
and services. Consumption is also one of the morezanient places to introduce policy-
related shocks to the model. Thus, total consumpisothe sum of several categories of
demand, including (1) intermediate demand by namcalure sectors; (2) intermediate
demand by the agriculture sector; (3) final demgmtluding exogenous income to
households but excluding the agriculture and tougectors); (4) tourism final demand; (5)
exogenous final demand generated by quality of ilf@uced migration; (6) other final

demand derived from transfer of income to the negjioesidents; (7) agriculture income
change due to commodity price changes and subsidied (8) changes in exogenous
expenditure and income due to policy changes.

The intermediate demand by non-agriculture sedasodetermined by the 10 coefficients and
the production in each of these sectors. The irgdrate demand by the agriculture sector is
equal to the agriculture output times the sectorjsut coefficients. The final demand is
obtained by the initial final demand at the initimhe period of analysis and the growth rates
in final demand. The tourism final demand is degii®m the annualized total tourism daily
expenditures. To obtain the exogenous final demgederated by the quality of life
migration, it is assumed that QOL migrants are tkerent residents in terms of employment
and skills levels and that this final demand ispmrdional to final demand derived from the
initial final demand (e.g. that one related withperts). Other final demand, by contrast, is
obtained by the multiplying transfer incothdy the total population in each cohort group.
Agriculture income change is derived from the clemngn prices and subsidies. Finally,
changes in exogenous expenditures and income doead through policy changes in the
region economy.

As explained above, rates of consumption and ptazlu@are dynamically linked through

changes in inventories. An increase in consumptiaws down inventories but induces a
production response equal to the new consumptiosithle decline in inventories. We assume
that desired inventories are equal to 1.0 time wonpdion, which means that an increase in
consumption induces a 2.0 time consumption prodaatesponse until inventories recover

2 Transfer income is the annual payments by govenhioeeach person based on age.
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and then attain the new desired level. Thus theaalyn response is 2.0 time consumption
minus inventories. Typically, dynamic 10 models wsp a capacity constraint on production
by making production equal to the minimum of conption requirements (including

replenishment of inventories) and the capacity aifhesector. In this model, this feature is
ignored because of lack of information on sectogglacity, capital purchase coefficients and
fixed investment coefficients. Production is coasted by available labour however. This
creates a short lag in production response as taugply responds to new labour demand.

The Regional Economy Module links to the Human deeses Module through the non
agriculture labour demand, which is determined uglothe labour output ratios and the
production by sector. It also calculates the peggitaaincome used in the Quality of Life
Module. Finally, policy changes and alternative neg®s can be introduced through
exogenous expenditures and income, transfer in@mddinal demand growth rates.

6.3.7. The Tourism Module

The Tourism Module determines total tourism expemds, which, in turn affect the size of
the regional economy. Tourism is demand-driven@MRARD, although demand responds
to changes in community characteristics includingligy of life, road capacity, hotel beds,
giving it a supply related feature as well. Theaativeness coefficients link tourism demand
to the NCO, forest % in the region. The sectorasstrained by hotel beds, in-region tourist
limits, and daily arrival capacity. If all hotel ¢ are filled, tourists are turned away. Those
that stay remain in the region for the specifiedetiperiod. Moreover, the model makes the
tourism sector subject to seasonality, which leadgeriodic stress on hotel capacity during
peak season and results in relatively lower occeypaates for the rest of the year. Hotels
beds are added when the expected annual occupaesyte a level that justifies investment
in additional beds. Beds are allowed to declinemwtie® average occupancy rate falls below
that level needed to cover variable costs. Add#tiand closures are based on the previous
year's occupancy, so there is a lag in changessd haurists within the capacity constraint
arrive according to the seasonal schedule.

The tourism module is linked to the Land and Adtine modules through the regional
attractiveness change, which is determined in pgrchanges in land use by production
systems. Tourism is linked to the Region Moduleotigh its income, purchases, and
employment. The regional attractiveness changeased on the attractiveness coefficients
and the change in NCO production in the non-comtyoftrest % (from the Non-
Commodities Module). In addition, policy changesl afternative scenarios can be induced
through price per bed, related daily expenditusegrage days of stay, minimum occupancy
rate, break even occupancy rate, seasonality irgeasonal peak, potential annual tourism,
travel capacity and daily arrival capacity.

6.3.8. Other Modules

POMMARD includes three other modules which fadiétéhe implementation of scenarios
and the interpretation of the results. These aee Itiitial Conditions module, the Policy
Controls module, and the Indicators Module.

85



6.4.Using POMMARD

POMMARD was designed to be applied to a varietyregfions. Production systems, land
types and uses, sectoral definitions, commoditieslyced and other variables will differ
from region to region. It was necessary, therefdce,make many model components
adjustable. This requires a more sophisticated msualecture in which relationships are
generic rather than specific. It also means tht fta particular regions must be easy to enter
into the model. In order to simplify the processdaita entry, spreadsheet templates were
created. These templates also facilitated thedoctbion of baselines and scenarios.

POMMARD was designed for policy analysis. The fetp in analysing policy is to generate
a baseline projection for the regional economy (Skapter 8). A baseline scenario typically
assumes quite constant rates of change in exogdactass. While it is possible to predict

dynamic processes such as business cycles andpelieg changes in such models, it is
usually more useful to start with more simple bassl. POMMARD accommodates the
construction of such baselines with a number ofabdes that permit the introduction of

constant growth rates or exogenous constant chaBgesor-specific annual growth rates in
final demand for non-agriculture sectors and sespecific exogenous expenditures and
income are examples.

Alternative scenarios are then developed by intody changes in the policy controls

converters, or more commonly, by discrete changéka exogenous drivers of the model. A
wide variety of exogenous variables, especiallygyahtervention variables, have been built
into the model, including final demand growth ratelsanges in land use, mix of production
systems, agricultural prices, subsidies, exogermysenditures and income and transfer
income.

Two model runs are described below. The first ibageline for a hypothetical region
assuming slow growth in the economy, and thus pufaion. The second is an alternative
“land use change” scenario that involves the shiift3,000 hectares from the beef cattle
production system to the mixed livestock productsystem, starting in 2007. This might
occur due, for example, to changes in support eslidcigures 2, 3 and 4 below show the
baseline and the alternative scenarios, respegtivel

Even this simple scenario demonstrates that alhlbles are potentially affected when a small
change is made in the system. In this case, theO3h@ctares shift changes the level of
consumption in the agricultural sector which letalglifferent purchases from the rest of the
regional economy. The change also increases théogment levels (from 1250 workers to
1273 workers) which stimulates an increase inmhigration.

Another important source of dynamics in the econasnthe effect of quality of life related
migration. In the alternative scenario, the chaimgand use increases per capita income by a
small amount (no more than 31 Euros per year atiarg). This increase in income induces a
small increase in migration of retirees. Sinceittt®me of retirees is lower than average, this
leads to a decline in per capita income and a sevesf the induced migration. Taken
together, the effect is to generate more volatilitythe economy until stability is re-
established.
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Figure 6.2 Total Regional Consumption in Land Use @ange Scenario
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Figure 6.3 Ag Employment in Land Use Change Scenari
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Figure 6.4 Per Capita Income in Land Use Change Saario
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Finally, the change in land use leads to small ghann the production of non-commodities.
As Figure 5 shows, forest land and grass land ahamgelatively low magnitudes (0.05%
and -0.03% change, respectively), and the Shanmd&x] a measure of diversity, declines
slightly (from 1.1349 to 1.1342).

Figure 6.5 NCOs Indicators in Land Use Change Scena
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6.5.Conclusions

The POMMARD model incorporates a variety of dynar@ed back mechanisms of TOP-
MARD interest in its case study areas, similar hose found in ecological systems.
Experimentation with the model indicates that there short-run, medium-run and long-run
lags that make complicated dynamic patterns. Instiw@t run, seasonal changes in tourism
lead to dynamic patterns with a cycle of one yEaed-back between income and migration
generates dynamic patterns with impacts that extenda decade or more. Demographic
feedback effects generate impacts of several geoesan length.

Experimentation also reveals how the interactiogisvben economics, ecology, and quality

of life sometimes involve negative feed back e8esuch as the relationship between income
and migration, and in other cases involve positeedback effects, such as the multiplier

process among regional sectors. Fortunately (aalstieally), all these feedback effects are

stable and lead the system toward steady states.
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7. POLICY SCENARIOS
By K. J. Thomson and T. Ferenczi
7.1 Introduction

Chapter 6 of this Report has described the POMMAR®@el which was constructed for

numerical analysis of multifunctional agriculturadarural development within the 11 case
study areas of the TOP-MARD project. The appendihapter 6 provides the POMMARD

Manual, used by teams to adapt the model to thetuldly regions, and to define the input data
relating to the initial conditions and change pagters of the model as implemented by the
project teams, e.g. region-specific land producsgstems and their marketed commaodities,
the starting values of agricultural, demographid aconomic variables for the initial years

(and 2007), and (where these differ from standaatles) the values of behavioural

parameters in the various modules of POMMARD.

This Chapter describes the Scenarios which have deéned in order toiflentify and
analyse the influence of different EU, national dondal policies on these relationships,
functions and linkagégTOP-MARD project Description of Work (DoW) Pr@eSummary).
These Scenarios each form the basis for separatéVA®D simulations (projections into
the future), and comprise:

1. two “Base Scenarios”, one using data for 2001 orearby initial data year, and the
other defined to include changes to date (2007 tarme used as a comparator scenario

2. eight “Alternative Scenarios”, each representingeasonably conceivable change in
policy conditions after 2007.

Though no time-scale for the TOP-MARD study wasc#p= in the DoW, the nature of the
investigation, which covers demographic and sog@lelopments as well as economic and
environmental ones, and the policy-making timetatflehe EU, suggested a medium- to
long-term time horizon for these simulations, aeleast ten (10) years, with the possibility of
a further similar period to allow demographic trend work themselves out. Even so, some
environmental developments, such as restoratiémsphabitats, go beyond this period.

It should also be borne in mind that each scemadst be a “moving picture” rather than a
static one, since wider developments in the glelsahomy, in social behaviour and possibly
in climatic conditions, will impose trend behavioan many key POMMARD variables.
Moreover, each scenario is a projection (not aiptiee), and might be subject to unpredicted
and unpredictable “shocks” of both an economic @mtextual nature.

Chapter 8 discusses some of the results from tladysis of the scenarios using the
POMMARD model adapted to the eleven study regions.

7.2 Scenario Justifications

A base scenario should represent an easily undersémd plausible comparator for
alternative simulations, and be based on relativabyst data (e.g. starting values, exogenous
policy values) and parameters (model coefficiedéscribing the nature of the behaviour of
the case study area society, economy and envirajnidrese data and parameters determine
the projected values of all POMMARD variables (duthce the scenario) out into the future.
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TOP-MARD teams were asked to collect case studgp a@a for 2001 or the nearest
available year (“2001") as a starting point. Thisay was a major census year for most
countries, and is long enough in the past for\ailable data to be published. Moreover, the
year “2001” recognises the adoption of the Agend@O2reforms, including area payments
under the CAP, and the start of implementing theaRDevelopment Programmes for the
period 2000-2006. On the other hand, it precededitte of entry into the EU of two TOP-
MARD countries (Hungary and Slovenia), whose adtnical and economic systems had
therefore not fully adopted the EU framework. Hoegvboth countries were already
undertaking pre-accession modifications to theitiomal agricultural policies, and were
applying the EU’'s SAPARD programme which was desthto “assist the implementation of
the Community acquis [and to] support measurent@mece efficiency and competitiveness
in farming and the food industry and create empleymand sustainable economic
development in rural areas” (EU Commission webgitgjculture and Enlargement).

However, use of the year 2001 or thereabouts withmadification as the starting point and
comparator for all scenario simulations would haysored the major changes in the EU’s
agricultural and rural development policies whiohdwed the adopted of the Mid-Term CAP
Reform package in 2003, the accession of HungastyShovenia into the EU in 2004, and the
start of a new budget and Programming period in7200us, in addition to the “Initial” Base
Scenario projecting forward from 2001 onwards, eosd (“Main”) Baseline scenario was
adopted. In this, policy conditions (and other dbads, such as population numbers, if data
was available) for post-2001 years were incorpdraldne base year for the Main Baseline
scenario was chosen as 2007, for which CAP comditisuch as the total budget for the new
European Agricultural Fund for Rural Developmemid gor the new Rural Development
Programme budgets, as well as Single Payment rata® known. By extrapolation and
annualisation where necessary, conditions could beassumed out to 2013, assuming no
further changes due to e.g. the Health CHéck.

Furthermore, an “initial” and a “main” baseline sago allowed the calibration of the latter
using “real-world data” for the years 2001 to 20@7g. agricultural prices, demographics,
regional GDP, etc.).

As regards the Alternative Scenarios, both the rarsiland the scope of these required
consideration. “Scope” here refers to both the eamd policies (or market and other
conditions leading to policy change) to be incogted in one or more of these scenarios, and
to their extent, i.e. how “realistic” or “extremshould be the difference between the Baseline
and Alternative specifications.

Given the focus of the TOP-MARD project on ruraVel®pment as a whole, a wide range of
options was preferred, including (e.g.) tourismalepments as well as further internal CAP
reforms, e.g. within Pillar 2. As regards the exi@nchange in any one of these dimensions, a
relatively conservative view was taken, i.e. avaidi‘abolition of the CAP”, or a huge
expansion (or contraction) of tourism due to (edgastically altered world conditions.

Change in any one direction can of course be dddmla greater or lesser extent (1%, 10% or
100%), or reversed, e.g. a -10% change as well@%+one. However, multiple levels of the
same type of change would have greatly increasedhtimber of Alternative Scenarios (or
sub-Scenarios). An even greater increase would resudted from combining two or more
dimensions of change: N dimensions, each with @wvel| offers 2 single or combined

13 Norway, as a non-EU Member State, has differenicypotime-frames, involving annual
deliberations. However, the Norwegian TOP-MARD partagreed to conform to the time frames and
horizons.
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scenarios. Thus it was decided to adopt “singleedision” scenarios, each at a single
(changed) level of the relevant policy variable(s).

These considerations, along with a study of scesadopted within other research projects
(e.g. DORA, RESTRIM, MULTIAGRI, FORESCENE, SENSOR,UPIS, ATLAS
MATISSE, SEAMLESS, MEA-SCOPE), led to a mid-projetgcision to specify six (6)
Alternative Scenarios for POMMARD simulation. Hovegytowards the end of the project,
external commentators suggested two further altieeacenarios, which are included here
(see below). Each of these Alternatives involvedngfes from conditions specified in the
2007-based Main Baseline Scenario, in most casas‘sisock” imposed in that year (2007)
and continued into all future years out into thetngecade and beyond, i.e. disregarding
possible further policy changes beyond 2013.

For comparative analysis, for any Output variatile, difference between the “Main Baseline
Scenario” and the Alternative Scenario is of priynarterest (see gaps A in Figure 7.1).
Naturally, this difference (or Scenario “effect” Gmpact”) may change over time. Policy
settings (and other input data) were in generahdstimed constant over years, unless there
was good reason (and data) to specify otherwige,rsing EU Structural Fund investment
spend over a programming period, or gradually oiced (or modulated) Single Farm
Payments. However, the underlying dynamics of éggnographic change led to changing
“impacts” over time, so that comparative analysguires a future year to be chosen if
complexity is to be avoided.

Figure 7.1  Impact Analysis of TOP-MARD Scenarios

-
Alternative Scenariq 1‘
. -

Typical POMMARD output variable

\ t \ \ I
2000/1 2007/8 2013/14 2020/21  2024/25

7.3  Scenario Specifications

As explained above, the Main Baseline Scenario rparates agricultural and structural

policy changes since “2001” up to 2007. For old Bgmber States (Hungary and Norway
are different), these included (but others couldatdéed by TOP-MARD teams, e.g. changed
trend rates, changed tourist numbers):
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the post-Mid-Term CAP Review switch to Single PagisgPillar 1)
the adoption of new Rural Development Programmédifun(Pillar 2)
changes in Structural Funds expenditure (may beiy®er negative)

P oD PR

changes in farm commodity prices (e.g. doubledatgneces in 2007).

All monetary values in the POMMARD modules (aparbni the Tourism one) were
expressed per yeahus “period” values (e.g. for RDPs 2007-2013)avannualised (in real
terms; see next paragraph).

In monetary terms, POMMARD was run in real prices, all expenditures, prices, values,
etc. were deflated to a single year (or inflatedaflier), usually 2001. An EU deflator index
series is given in Table 7.1 below; teams usingBoro currencies were able to use another
deflator (and to assume a non-constant Euro exeheatg series), if considered necessary.

Table 7.1: EU Price Deflators 2000 Onwards

Year Index Annual Rate Deflator

2001 100.0 1.0000
2002 102.1 2.1 0.9794
2003 104.1 2.0 0.9606
2004 106.2 2.0 0.9416
2005 108.6 2.2 0.9208
2006 111.0 2.2 0.9009

2007 onwards 113.2 2.0 0.8834

Extracted and calculated from:
http://epp.eurostat.ec.europa.eu/portal/page?_¢aty@96,39140985& dad=portal& schema=PORTAL&s

creen=detailref&language=en&product=EU_MAIN_TREE&teEU_MAIN_TREE/basic/strind/ecobac/eb
040.

The eight Alternative Scenarios were specified elswp at EU level; teams were required to
apply these scenarios as appropriate to their cpamd region. For numerical illustration,
Table 8.2 (see end of chapter) suggests valuese(astnal, some dummy for the years 2001
and 2007) which might have been inserted in ordespecify the original six of the eight
Alternatives identified.

Al.Direct (Single) Farm Payments Cut by 56#%60% cut in annual direct payments (DPs) to
farmers (both rates and totals) starting in 200#h wno reallocation of funds e.g. to Pillar
2 or Structural Funds (and mbange in farm commodity prices: see below).

Since the Main Baseline already assumed change@d7)2€ommodity prices, it was
considered not necessary to specify further chaingésese price$. This corresponded to
anticipating that DPs may be cut without being doaled” by rises in farm commodity
prices. Teams were asked to decide, for each dignaliproduction system type in their
study area, the consequential changes (which magiae if none are expected as a result
of the DP cut) in (at least) (a) land use/produgtib) annual farm incomes, (c) non-

*" The World Bank has projected a further increaseommaodity prices for 2008 and a decline from
2009 to 2020, while the latest FAO/OECD outlookjgcts slightly increasing prices over the
same period. However, constant (real) prices seamnguest, especially within Europe.
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commodity outputs. These decisions were based blisped results from models such as
CAPRI, on local team expertise, or on key agerrineéws.

In Table 7.2, it is assumed for simple illustratibrat during “2001”-2006 there was a
trend loss (reflected in the Initial Baseline) @01ha per year in the land area used by the
first Production System (PS1), and a correspondaig in area used by PS2. From 2007
onwards, an accelerated trend of +/-150 ha per igeassumed. Since the POMMARD
values are cumulative, the appropriate value fd@¥728 750 (6 years at 100 halyr, plus
one at 150 ha) and this increases to 900, 10500r. lafer years. If the 50% DP cut of
Scenario A accelerates the above loss (and gaiaphtadditional 30 ha per year, then the
appropriate Scenario A figures for 2007, 2008, 2Q09are 780 (as shown), 960, 1140,

The effect of the cut on household (including fdmousehold) incomes is indicated as a
non-cumulative reduction (to 1200) in the valueQ@6which was used to specify the
Main Baseline change in these incomes accordingpeochange in payments between
“2001” and 2007.

Also in Table 7.2, it is assumed that the changenfinitial to Main Baseline, i.e. from
“2001” to 2007 onwards, involves a change in FiB@mand expenditure in certain
economic sectors. These are illustrated here byesafor (changes tb) Exogenous
Expenditure and Income on the sectors Construeah Services, as 80:20 “targets” of
Pillar 2 and ERDF spending, corresponding to valie800 and 200 (thousand Euro)
respectively’. It is assumed that these values are left unalierScenario A.

Finally in this illustration, Household Income ikanged by an amount less than in the
Main Baseline (1200 rather than 1600), accordinpéodrop in DPs.

A2.Direct (Single) Farm Payments Cut by 50%, vitbdulation a 50% cut in annual DPs to
farmers (both rates and totals) starting in 20G# veallocation of these funds to Pillar 2,
in proportion to existing expenditure allocationsrass the Axes. This Alternative
Scenario specification was suggested by particgpanthe final conference of the TOP-
MARD project in Brussels in May 2008.

Its more detailed specification combines the fesgutescribed above for scenario A1 with
those described below for alternative scenarioS Bnd Z, as appropriate for each Axis.

B. All Axis 2" in this Alternative Scenario, spending on ruravelopment (i.e. Pillar 2, in
EU) in 2007-13 (and beyond) in the study area reethias in the EU budget butll
Pillar 2 spending was re-allocated to Axis 2, feeagri-environmental land management
(and none to Axis 1 farm development, nor to Axisr®al infrastructure and
diversification). Pillar 1 spending stayed the same

> Unlike most POMMARD variables, these Exogenoustsal) Expenditure and (all-household)
Income variables are chandesm the core “2001” values, not new level values.

' Other ratios (and sectors, e.g. Education) cofildonirse be suggested for policy “investment”

spending.

7 Originally, no “All Axis 1” Scenario was specifiedince TOP-MARD is focussed on “public
goods” associated with multifunctionality, rathkan (private) competitiveness. However, as
a result of suggestions made at the final TOP-MARIDference, an Axis 1 scenario was
added, as Alternative Scenario Z (see below).

i.e. 100% of Pillar 2 funds, not only the charfgeobably an increase) between “2001” and annual
2007-2013.

18
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In Table 7.2, this Scenario is specified as invgdvian acceleration of the land use
loss/gain described above of 50 ha/year relatibédviain Baseline trend of 150 ha/year
from 2007 onwards, i.e. values of +/-800 ha for 208/-1000 for 2008, +/-1200 for
2009,.... Moreover, Household Income has been ineckay 400 above the value 1600
by the amount of the additional agri-environmem@yments going to farmérs and the
“Potential Annual Tourists” value has been raigedgeflect more attractive countryside

. All Axis 3'": in this Alternative Scenario, rural developmére. (Pillar 2, in EU) spending
2007-13 in the study area remained as in the Elgdtuiout aft® Pillar 2 spending is re-
allocated to Axis 3, i.e. to rural infrastructuredadiversification (and none to Axis 1 farm
development, nor to Axis 2 agri-environmental lananagement). Pillar 1 spending stays
the same.

In Table 7.2, this Scenario is specified as invavithe same land-use losses/gains and
Household Income levels as in the Main BaselinealFDemand values for Construction
and Services have been raised, and also “Poteitialial Tourists”, to reflect more
attractive villages etc. Some teams also treated 3Xand regional funding below) as an
Investment measure, as opposed to a measure théd iv® consumed in the year it was
received, as in the case of Axis 2 or Pillar 1.estment has on-going impacts, e.g. on
regional tourism capacity, labour productivity, .etd/here such impacts could be
measured or estimated using, for example, sectapital-output ratios, these were
entered into the appropriate model input data @dosequent years, for example, in the
case of increased tourism capacity, as increasgbho receipts (exogenous income).

. 50% More Regional Fundingin this Alternative Scenario, annual regional ippl
spending (both EU Regional/Cohesion Funds, an@maltifunds) in the study area during
2007-2013 was increased by 50%. “Regional policgsvinterpreted as public spending
on infrastructure investment (not maintenance)udiclg trans-European rail networks,
main roads, water and sewerage, special regiorsihdéss support (grants, loans etc.),
R&D, etc. It excluded any central government reentrspending (local government
operating expenses, health and education, sociatss, maintenance, etc.).

In Table 7.2, this is reflected in substantial @ases in Final Demand for certain sectors
(here, for illustration, Construction and Servi¢es)d also in “Potential Annual Tourists”,
“Travel Capacity” and “Daily Arrival Capacity”. O#r values are as in the Main Baseline.

. Doubled Energy Priceghis Alternative Scenario assumed a 100% incréasenergy
prices (due to market shortage and/or EU regulatibat excluding direct EU policy, e.g.
minimum agricultural quotas for biocrops) from 20@&els, i.e. from $60 to $120 per
barref*. Teams decided the impact on land uses and faoduption systems, e.g. how
(or whether) this increase would affect the studaa energy production system, and any
other important regional impacts (e.g. on transgodts, or tourism), and implemented
these via the appropriate convertors and bio-engrgguction system in POMMARD.

' This assumes that such payments (like changesainsineam direct payments) are “decoupled”

from agriculture, i.e. are treated as (farm) hookkhincome. Some teams treated these
payments differently, i.e. as changes in (interaejidemand by Agriculture, although this
seemed difficult to do in the structure of the cB@MMARD model, in which Agriculture is
not an element of the regional economy input-outplie.

20 A more effective alternative may be changing the-nommaodity output production system and the

Quality of Life Coefficients “converter” in POMMARD

2! Obviously, energy prices have been highly unstadnel have already reached well beyond $100.

However, the above seemed a reasonable Alternative.
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In Table 7.2 below, this has not been done, siheestwere no obvious impacts on land
use etc. in the illustrative case study area irth@on Scotland. Input-output analysis (as
used within POMMARD) cannot directly handle pureprincreases; if the Final Demand
value for the Energy sector were doubled, this @ogénerate unrealistic economic
growth in other sectors.

F. More Tourism this Alternative Scenario involved a gradual @ase in tourism demand
(i.e. tourist expenditures) from its 2006 (or tlagekt available year) level(s) to reach a
100% increase by 2013, and thereafter constantn3 ei@cided on the timing, seasonality
and tourism type (e.g. day trippers and hikers|arg stay” tourists/hunters/anglers), and
implemented these via the appropriate convertoROMMARD.

In Table 7.2, this is illustrated by increased ealfior most Tourist variables, in particular
an increase in “Tourism Growth Rate” for the per@D7-2013. Other values are as in
the Main Baseline, since the Alternative did nafitve increased policy spendffg

Z. All Axis 1: in this Alternative Scenario, spending on ruralelopment (i.e. Pillar 2, in
EU) in 2007-13 (and beyond) in the study area resthias in the EU budget but?all
Pillar 2 spending was re-allocated to Axis 1, tefarm development investment (and
none to Axis 2 environmental land management, aofxis 3 rural infrastructure and
diversification). Pillar 1 spending stayed the same

?2 |t was noted at the Scottish NUG that this AltéineaScenario is the only one involving no policy
trade-offs.
%% See footnote 6.
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Table 7.2 POMMARD Input Data for Initial Baseline, Main Baseline and
Alternative Scenarios

" , Region
o dntal o Mainges g Avis Al Axis  al  Cnerdy  Tour-
Scenario Base- Base- -50% > 3 Funds Prices ism
line line +50% +100% +100%
I M Al B C D E F
Years “2001”  2007- 2007- 2007- 2007- 2007- 2007- 0720
AGRICULTURE
Ag Prices (normalised to 1 for 2001)
Commodity 1 1 5 5 2 5 2 2 2
(e.g. cereals)
Commodity 5 1 1.5 1.5 1.5 1.5 1.5 1.5 1.5
(e.g. milk)
Commaodity 8
(.9.Med.Pdis) 1 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Ag Income 1 1 1 1 1 1 1 1
Change ¢umulative— so 4" for higher post-2007 valugé Land Usgin ha/yr; must sum to zero)
Production
System 1 -100 -75Q -780t -800t =700t -7501 -7501 =750t
Production
System 2 +100 +75Q +780 +800 +700 +750 +750 +750t
ECONOMY
(change inlExogenous Expenditurgsxcl. Agric. & For.)and Incomgthousand Euro total)
Sector 1 0 0 0 0 0 0 0 0
Construction 0 800 800 800 1000 1200 800 800
Services 0 200 200 200 300 400 200 200
Household 0 1600 1200 2000 1600 1600 1600 1600
Income
TOURISM
Average days 4, 14 14 14 14 14 14 20
of stay
Potential
Annual 10000 11000 11000 12000 12000 12000 11000 20000
Tourists
Related Daily o, 55 55 55 55 55 55 55
Expenditures
Seasonal Peak 6 6 6 6 6 6 6 6
Seasonality 0 0 0 0 0 0 0 0
Index
Tourism .
Growth Rate 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.10
ga"e'. 10000 12000 12000 12000 12000 15000 12000 12000
apacity
Daily Arival 1000 1000 1000 1000 1000 1500 1000 1000
Capacity

* 10% per year for 2007 to 2013 inclusive, thereiafeverting to 1% per year.
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8. COMPARATIVE ANALYSIS OF POMMARD RESULTS USING

THE ADAPTED MODELS

By Tibor Ferenczi, John Bryden, Krisztina Fodor &ttlla Jambor

The output and outcome indicators of the model stitmreconomic, social, demographic and
environmental consequences of the various scendoosthe range of rural regions

represented by our study areas. The reference f@aamalysing the model results are 2001,
2007, 2015 and 2025. As the study areas diffethiysigal, socio-economic and institutional
and governance conditions, the parameters of taptead POMMARD models necessarily
vary. The outcome indicators will therefore be uethced not only by the model input data
but also according to differences in the relevaarameters. In addition, these indicators will
also be influenced by the existing (baseline) ingoore of each policy element examined
(Pillar 1, Pillar 2, the three axes etc), whicloalaries between study areas.

8.1 Classification by intensity

The study areas have very different intensitieagycultural production. Three clusters can
be distinguished: areas with relatively low grostue of agriculture in relation to land area,
below 1500 €/ha; high, meaning over 3500 €/ha, iatetmediate, around 2500 €/ha. Low
intensity areas are Pinzgau/Pongau (AT), Wettemsik(DE), Bergueda (ES), Bacs-
Kiskun(HU) and Gorenjska (SI). Agriculture is highhtensive in Trikala (GR), Latina (IT),
Hordaland (NO) and Véasterbotten (SE). The Irishy®aand Scottish (Caithness/Sutherland)
study areas are in the intermediate position.

As intensity is a crucial indicator of the land ws® environment, we make an overview of
the POMMARD results by these clusters.

Figure 8.1  Areas by Intensity

Areas by intensity
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8.1.1 Territorial development indicators

Areas where agricultural intensity is high or love aot simply richer or poorer due to the
agricultural intensity, but among our richer stiatgas were also those with higher intensity.
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For instance, the richest study areas are in tijle intensive cluster, namely those in Norway
and Sweden.

On average, population density is higher in the Inotensity areas than in those with high
intensity. This is partly because the share of&bé& is much higher (on average double), but
mainly because of the strength of the non-agricalteconomy in these areas.

In terms of demographic structures, the ratio qiydation cohort over 65 to the cohort below

19 years does not show great differences acrosasity levels, and nor does the share of
other age cohorts in total population. Later, ia grojections from the scenario modelling,

some significant differences will be presented.

As may be expected, the richer, high intensityagareave a higher share of the population
with tertiary education, a higher share of serviceemployment, and higher activity rates
(share of cohorts from 20 to 65 in our simplifiethtstical approach). As these areas
generally offer a higher quality of life to theiopulation, they also have positive net
migration, compared with a negative or zero netratign on average in the low intensity
areas (in the study areas of HU and ES negativgushth balance in AT and SI).

Table 8.2 Indicators for Territorial Development and Regional Environment

Pre-2007 indicators Cluster 1| Cluster 2 | Cluster 3
Territorial development indicators
GDP/capita 17.26 23.37 19.70
Per capita income 13.02 19.13 22.77
Population density, head/km2 100.06 87.92 12.96
Ageing index 0,64 0,68 0,64
Tertiary education share 0.149 0.177 0.189
Employment in active population 0.558 0.626 0.732
Tertiary sectors’ share in employment] 0.539 0.627 0.624
Tourism labour / 1000 inhabitants 4.03 3.41 1.86
Net migration to total population, %o 1.66 9.25 3.63
Regional environment indicators
Biodiversity, related to UAA 1.386 7.744 0.824
Shannon index 1.48 1.02 1.15
UAA/Total area 0.38 0.18 0.68
Mineral fertiliser/UAA 0.16 0.63 0.24
LU/UAA 0.54 0.32 0.96

Source: Own composition

8.1.2 Regional environment indicators

The biodiversity indicator measures the relativarehof land use under low-input farming
systems and the ratio of natural lands to utiliagdcultural area. As previously discussed,
high intensity countries have large natural areasl so biodiversity is (on these indicators)
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much higher, with the exception of Lazio (IT). TBeedish area has the highest biodiversity
and it is also very high in the Norwegian and Gretldy areas. Low intensity areas have
relatively low indicators of biodiversity.

The Shannon index is an entropy measure of landliwsesity in agriculture. It is higher in
Cluster 1, where intensity is low, especially in,[HtJ and ES study areas, and relatively low
in high intensity areas like the NO, SE and GR sirea

8.1.3 Agriculture and land use indicators

As previously mentioned, low intensity countriewvda relatively high share of agricultural
land use, e.g. study areas of HU, AT, ES and DE7@#) and areas of high intensity (e.g. in
SE, NO and GR) have a very low share of UAA intibtal land area. The high intensity is
supported by a high mineral fertiliser use (espbcia the Greek and Swedish study area). In
low intensity areas (e.g. AT and ES) the minereilfger use is also low. However, livestock
density does not go together with the intensityelevall clusters have a relatively low
livestock density.

The share of agricultural in total employment ighintensity areas is on average double that
in the low intensity cluster, and especially higithe Greek, Norwegian and Italian areas. At
the other end of the scale, the German, SlovemadnHungarian areas have the lowest rates
of agricultural employment.

High intensity areas have much higher regionalgagita income, andice-versa However
tourism, including agri-tourism, is more evidentomv intensity areas, although this is mainly
due to outstanding areas, especially in Austrig tmd lesser extent, in Slovenia. The relative
proportion of forestry does not show significarftetence between clusters.

Table 8.3 Indicators of Agriculture and Land use
Pre-2007 indicators Cluster 1| Cluster 2 | Cluster 3
Agriculture and land use indicators
GVoA/UAA €/ha 1236 3931 2446
Ag labour / 1000 inhabitants 18.40 44.25 73.50
Forestry land use share 0.38 0.37 0.09

Source: Own composition

8.2  Scenario analysis

Apart the baseline projections, eight scenariosewrilt up, each of them different policy
approaches and market situations. The followingdision will overview the changes in
model results mostly by the first and second clgstand in relevant cases will be confronted
trends with national results. In most of the cagemnges of outcome indicators from 2007 to
2025 are analysed in each scenatrio.

8.2.1. Scenario Al

The assumption of this scenario is that direct paysiwould be cut by 50 per cent, and no
modulation would be applied.
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The effect of these policy changes will have a ifigant, if differential, impact on the
territorial development indicators in the studyaareFor instance, total population increases
by 10 per cent in high density areas from 20070@52and only slightly (3%) in low intensity
areas. The main source of that increase is in-mdgraln-migration is much higher in high
intensity areas, especially in Trikala (GR) and tédsotten (SE), but also significant in the
low intensity Pinzgau/Pongau (AT) and Bergueda (ESdn-agricultural employment
increases by 14% and 11% respectively, while p@itdancome grows by 6% and 2%
respectively.

As to agricultural and land use indicators, in iotensity areas there will be a slight decrease
of the utilised agricultural area (e.g. AT, DE, td SI). In high intensity areas the reduction
in UAA will be much greater, especially in the Swgdand the Italian areas. The gross
agricultural value, agricultural employment anddwersity will decrease slightly in the low
intensity areas and more significantly in high sy areas, e.g. IT, SE and GR. However,
production would fall much less than agriculturedain high intensity areas, where intensity
would therefore increase further.

Agricultural employment will decrease slightly iow intensity areas (-1%), and more
strongly in high intensity areas (-12%). Labourdamtio will not change in low intensity
areas, while in high intensity areas it will fall.

There will be more significant changes in the paiduix, especially in high intensity areas.
There will be almost no change in cereal produciiofow intensity areas, but a significant
decline will take place in the high intensity arellk and beef production will not change
significantly in low intensity areas, but a subsi@rdecline will occur in high intensity areas.

As to environmental issues, the application of mahéertilisers will increase slightly in low
intensity areas, but decrease in high intensityasardhe Shannon index would remain
unchanged in low intensity areas, but would deeraashigh intensity areas, especially in
Latina (IT) and Vasterbotten (SE).

Whilst it may seem contradictory that a cut on Birtayments could over the medium term
examined here lead to an increase in regional iecantd employment, this arises in regional
economies where non-agricultural employment has lggewing strongly and where non-

agricultural jobs are relatively well paid. A cleaase is that of Hordaland, Norway, for

example, where the city of Bergen and the oil-eslaémployment along the western coast
and Fjords, has a major influence. In this and rodases, it is the regional cities and their
commuting hinterlands that benefit most from thargde, while the more peripheral rural

areas within the region suffer most from the logsDirect Payments, even if some

agricultural labour moves from low to high produty (and wage) employment.

The typical changes of this scenario can be webtilated by the examples of Gorenjska (Sl)
as low intensity area on the one hand and Vasten¢(EE) as high intensity area on the other
(Figure 8.2).
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Figure 8.1 Typical Changes of Scenario Al
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8.2.1 Scenario A2

In this scenario, the cut of direct payments is loimd with modulation.

This scenario would not have a significant impant tbe regional economy. Population
change would be similar as the previous one, agttsthanges would occur in the migration
balance. The growth of per capita income would Hddtla higher in this scenario in low

intensity areas. Non-agricultural employment wilbg a little lower in both clusters when
compared to the previous scenario.

This policy change would cause a 5% lower declm&JAA (-12%) in the high intensity

areas compared with scenario Al. Little change ddallow in production value; thus the
intensity of the production would be increased. Theact on the agricultural employment
will be similar to that in scenario Al.

Modulation causes a slight decrease in cereal ptaiu In high intensity areas, modulation
would cause a lower decline in cereal producti@antim scenario Al. In A2 there is a slight
increase in milk production in low intensity areasmpared with a slight decline in Al. In
high intensity areas modulation causes a signifitahin milk production. In beef production

similar changes and differences are revealed. gh imtensity conditions, beef production
will decline much less.

Fertiliser application will not be effected in thlesenario. Shannon index, which is unchanged
in scenario Al, tends to increase slightly in lowensity areas, but does not change in high
intensity areas. The introduction of modulation sle®t cause any change in the share of
agricultural area in the total. Excess Nitrogen s=moin is decreased by a slightly lower
amount in this scenario.

As compared with a straightforward cut in Direcyfants, modulation ‘softens the blow’ on
agriculture, and in so doing reduces the positimpact on high growth regional economies
somewhat, while also helping the more peripherablrareas. These results reveal the
contradictory impacts of policies within rural regs and in terms of regional economic
performance.
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The example of Gorenjska (Slovenia) and Vasterbot{8weden) illustrate that the
introduction of modulation does not cause many gkarn low intensity areas, but has much
larger impacts in high intensity areas (Figure .8.3)

Figure 8.2 Typical Changes of Scenario A2
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8.2.2 Scenario B

In this scenario, all Pillar-2 support is transéeito Axis 2. Little change would result from
this scenario, especially in the low intensity arddowever, greater impacts are observed in
high intensity areas.

Population increases by 5% in low intensity areashis scenario, while in high intensity
areas, it is the same as the previous scenariod40%t Net in-migration is lower in
Pinzgau/Pongau (AT) as in previous scenarios lghdriin Gorenjska (SI) and low intensity
areas. There is almost no differences in high Bitgrareas. Non-agricultural employment
grows more significantly (17%) in low than it daeshigh intensity areas (13%). The growth
of per capita income is lower in this scenario tl@arthe previous scenario (3% and 5%,
respectively), because relatively more people remai low-productivity and low wage
agricultural employment.

The agricultural area falls slightly in low intetysiareas (-0.5%), but more significantly in
high intensity areas (9.7%), however it is the Isivdecline of all scenarios. Agricultural
output is maintained in low intensity areas, whishconsistent with the slight decrease of
agricultural land, and there is therefore littl@obe in intensity. The same applies to the high
intensity areas except Latina (IT), where the sgili agricultural area declines much more
than the agricultural production. It follows thaethigh level of intensity is increased further
in that area. Another example is Trikala (GR), vehigre agricultural production is declining
as in Latina, but in this case the utilised agtioal area is maintained.

Cereal production remains the same in low intenaigas, but significant changes occur in
some of the high intensity areas: in Trikala thesea considerable expansion of cereal
production, although it falls significantly in La.. Milk production does not decrease much
in low intensity areas, but there is a decline ighhintensity areas, mainly accounted for by
Latina. Beef production will be more stable in lomtensity areas, but declines in high
intensity areas, again largely accounted for bynlaat
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Agricultural employment will not fall much in lowntensity areas, but there is a significant
decline in high intensity areas. However, in badkas the decline is less than in the previous
scenarios.

Changes in the product mix lead to a slight in@e@asiodiversity in low intensity countries,
where the highest increase will be in Bacs-Kiskdld) and Gorenjska (SI). More significant
increase in biodiversity is experienced by the higknsity areas, especially in Vasterbotten
(SE).

There will be little change in mineral fertilisesalin low intensity areas, but a decline in high
density areas. Two study areas have a signifiedhtiotably Trikala (GR) and Latina (IT).

In conclusion, Scenario B will have its greatespatt in the high intensity areas. The
agricultural land use and agricultural employmerit decrease there, and the labour/land
ratio will decline. The relative spending on Axisszhigher in low intensity regions, so that a
re-allocation from Axis 1 and 3 has a greater pasiimpact here.

The following diagram illustrates the changes inmébgska and Vasterbotten (Figure 8.3).

Figure 8.3 Typical Changes of Scenario B
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8.2.3 Scenario C

Scenario C assumes that all Pillar-2 payments hbell utilised in Axis 3. Changes are
compared with those in scenario B in what follows.

In this scenario, total population is increasing &awer rate than scenario B but still by 9% in
high intensity areas, and by 4% in low intensitgas by 4%. Net in-migration is slightly
higher in low intensity areas, which is 2.58%. (c@rg@ to 2.45%o in scenario B), while in
high intensity areas it is 5.99%. (compared to 6.1@%.scenario B). Non agricultural
employment increases much more in low intensitasréy 21% and in high intensity areas
only by 12%. Per capita income increase is 4% &nadrBspectively.

This scenario results in a slight fall in UAA inwaintensity regions and a more significant
decline in high intensity areas, nevertheless nadddrby Latina (IT) and Vasterbotten (SE).
Gross agricultural production remains unchangedow intensity areas while there is a
significant decline in high intensity areas. Inignsicreases, even in the high intensity areas.
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Agricultural employment will fall slightly in lowntensity areas, but more significantly in
high intensity areas, especially in Latina and ¥ésttten. There will be a significant change
in the product mix. Cereal production will fall iow intensity areas, especially in Gorenjska
(SL) and Bacs-Kiskun (HU). High intensity areas emx@nce increasing production,

particularly in Vasterbotten (+30%). Milk produatiadeclines in low intensity areas, but
grows in Bacs-Kiskun and Bergueda (ES). In higlensity areas it falls significantly but

mostly due to Vasterbotten; other areas are stagngs Trikala and the Hordaland) or even
growing as in Latina (+9%)! Beef production follotvee same tendencies as the dairy sector.

There is a slight increase in biodiversity in lowensity areas, where Pinzgau/Pongau (AT)
and Bacs-Kiskun (HU) are the leading areas. Therea imore significant increase in

biodiversity in high intensity areas, especiallytiha and Vasterbotten. The Shannon index
slightly increases in low density and decreasesigh density areas. Excess Nitrogen
emission falls. The share of agricultural land telig decreases in low intensity areas, and
more significantly decreases in high intensity area

Fertiliser use increases slightly in low intensrgas, but decreases the most of all scenarios,
in high intensity areas. Trikala and Vasterbottamenhthe greatest reduction in fertiliser use.
The various changes in this scenario are illusdratehe following diagram of Gorenjska and
Vasterbotten (Figure 8.4).

Figure 8.4 Typical Changes of Scenario C
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Summarising the main effects from Scenario C, isitgrwill grow, due to a major decrease
of UAA and proportionately lesser decline in progime. Agricultural employment will fall
less than UAA; thus the labour/land ratio will fatl high intensity areas. Biodiversity will
increase, mainly in high intensity areas. Due ®dhanges in the regional economy, a slight
out-migration would emerge in low intensity areasd a more notable out-migration in high
intensity areas.

8.2.5. Scenario D

Scenario D provides for a 50% increase in regifurading in each study area.

In this scenario, population trends do not changehmas low intensity areas grow by 5%
and high intensity areas by 9%. Per capita incoamesncreasing by 3% and 5% respectively.
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Non agricultural employment growth in low intensétseas is still higher in this scenario than
in high intensity areas (16% and 12% respectively).

In low intensity areas UAA will decrease slighthyyt in high intensity areas the fall is more
significant even if it comes from two study ardaatina and Vasterbotten.

In low intensity areas there will also be a sligbtrease in gross agricultural production, and
again the decline is more significant in high irsiéy areas. The level of intensity grows in
Latina and Vasterbotten, because their UAA dediatis more than the production. Trikala is
a special case, because here the UAA remains the wénile production falls significantly,
leading to decreasing intensity.

Agricultural employment remains practically unchadgn low intensity areas but will fall in
high intensity areas, especially in Latina (249l am VVasterbotten (-16%). Considering the
changes in UAA and employment together, the latemal/ ratio will fall with the exception
of Hordaland; most of this fall being in the Italiand Swedish study areas. In low intensity
areas, little change in the product mix is projdctn cereal and milk production there is
almost no change, and only a slight decrease ihgreduction. More changes are projected
in high intensity areas. Cereal production will liress but the fall is uneven; the decline is
greatest in Vasterbotten followed by Latina. In tcast with these areas, Trikala has the
opposite change in product mix with increasing akmgroduction. Milk production will
decrease significantly in high intensity areas,eeglly Latina and Vasterbotten. Beef
production will also fall, pulled down by Latina@divasterbotten.

More details are given in the following diagramg(ie 8.5).

Figure 8.5 Typical Changes of Scenario D
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Summarising the effect of a 50% increase in redjdha responses are normally greatest in
high intensity areas. UAA and agricultural employrnevould fall significantly, biodiversity
increase and there would be significant in-migratio

8.2.6. Scenario E

The assumption of this scenario is that energyepnill double.

The total population will grow by 4% in low intehgiand 9% in high intensity areas. Non
agricultural employment will grow only by 15% an#é% respectively, which means that low
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intensity areas are still in a better situationwwbeer per capita income grows in those areas
only by 1.6%.

Low intensity areas will see almost no change inAJBut there will be a significant decline
in UAA in high intensity areas, which is the gresdtalecline of all scenarios (-16%).
Vasterbotten (SE) would lose a third of its utidlssgricultural area, and Latina a fifth, while
Trikala (GR) and Hordaland (NO) would have no clemng

Gross agricultural production will be almost unchath in low intensity areas, but it will
decline by 6% in high intensity areas. In Vastewaot{SE) and in Latina (IT), the decline in
production is much lower than that in UAA, leadiogncreasing intensity.

Agricultural employment remains almost unchangedbim intensity areas but as there is a
slight decline in UAA, the labour/land ratio incees. However, there are more significant
changes in agricultural employment in high intgnsiteas, especially in Vasterbotten (SE)
and Latina (IT). Changes in the product mix are engignificant in high intensity areas. In

low intensity areas, no change is projected foealeor milk production, but there is some
decline in beef production. High intensity areadl wwave a downward trend in cereal

production (with a fall as in Vasterbotten and haji Trikala is once more a contrast with
this as cereal production increases). There iscaedse in milk production, especially in

Vasterbotten and Latina and a similar trend iscgrdted for beef production.

Increasing energy prices will make fertilisers maepensive, which will decrease the
demand for them. Diminishing fertiliser use woulel fmore typical in high intensity areas. In
particular, excess Nitrogen will decrease. The ichpé such an ‘energy shock’ is typified by
areas of Gorenjska and Vasterbotten (Figure 8.6).

Figure 8.6 Typical Changes of Scenario E
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Source: 4_Output_comparison.xls

Summarising the impacts of scenario E, we can tglghthe finding that agriculture in high
intensity areas are more sensitive. Farmers irethesas reduce UAA, but at the same time
try to increase intensity, which may increase tleiergy-dependence. Biodiversity would
increase, but only in Vasterbotten and Latina.

8.2.7. Scenario F

The assumption of this scenario is that Tourism atenwould double over the period to
2013.
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This scenario would provide the highest populagoowth in low intensity areas (11%); the
same rate of increase as the high intensity ateasoth areas it is the highest population
growth of all scenarios. The net in-migration isaakhe highest in this scenario for both
clusters (5%0 and 8%o respectively). Per capita ineomill grow more significantly in low
intensity areas where the 6% increase is the higimsng scenarios. This is the only scenario
where growth of per capita income in low intensitgas exceeds that of high intensity areas.
Non agricultural employment growth in low intensiéyeas is also highest by far (24%),
compared with only 14% in high intensity areas eWahis is also greater than in the other
scenarios.

UAA will decrease slightly in low intensity areascamore significantly in high intensity

areas. At the same time, the gross agriculturadiyetion will not change in low intensity

areas and will fall in high intensity areas. Thisans that intensity will increase in both high
and low intensity areas. Significant changes incafjural employment will take place only

in high intensity areas, again especially in Vdstden and Latina. Tourism demand will
reduce farmers’ interest in agricultural activitieed thus cause some fall in agricultural
indicators in both Gorenjska and Vésterbotten (Fadu7).

Figure 8.7 Typical changes of Scenario F
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In Scenario F, limited changes in the product mitk @ccur in low intensity areas, and while
changes in high intensity areas would be more ewjdbey would still be less than in several
other scenarios. However, per capita income wautdease in low intensity areas and also in
high intensity areas, if to a lesser extent. Theoald be a more significant increase in
biodiversity. Mineral fertiliser use will increaséightly in low intensity areas and decrease in
high intensity areas. Shannon index will changeilaing. The share of agriculture in total
area decreases slightly in low intensity and sigaiftly in high intensity areas.

8.2.8. Scenario Z

In this scenario, all Pillar-2 payments will beakscated to Axis 1.

This scenario would not change the population sesignificantly in the study areas. Total
population would grow by 2% in low intensity and 6 by high intensity areas. These are
the lowest growth rates of all scenarios. Non-agjucal employment will expand much more
in low intensity areas (33%!). This is by far theegtest increase and originates from labour
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intensive sectors which have poorly remunerated.jdlhis is why per capita income will
grow only by 2% in low intensity areas (and 5%he £ cluster).

Agriculture in low intensity areas will be littldhanged, in contrast to the high intensity areas.
UAA will fall, especially in Latina and Vasterbotte Nevertheless, gross agricultural
production will fall less, leading to a significaincrease of intensity in these two study areas
(in contrast to Trikala, where intensity will fall)

Agricultural employment will fall, causing a sligimcrease of the labour/land ratio. There
will be important changes in the product mix. Cema@duction will usually fall, the main
exception being Trikala where it is projected tor@ase. Milk and beef production will fall
significantly in high intensity areas, especiatlyliatina and Vasterbotten.

Mineral fertiliser use would slightly diminish by?@in high intensity areas. The Shannon
index would fall slightly. The share of agriculturetotal area will diminish by 14%. Changes
in low intensity areas are more limited.

Typical changes are illustrated by Figure 8.8 witie examples of Gorenjska and
Vasterbotten.

Figure 8.8 Typical changes of Scenario Z
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To conclude, a switch to Axis 1 does not seemad ® maintenance of production of many
critical products, or of agricultural employmengpecially in high intensity areas.

We have 3 scenarios where Pillar 2 payments afeegho different axes: in scenario B, to
AXxis-2, in scenario C, to Axis-3 and in scenarid@Axis 1. The different outcomes of these
three policy options are summarised in Table 8.3.

In fact we note rather small differences betwears¢hscenarios. Looking first at territorial
development indicators, the most favourable scenéor population growth in both low and

high intensity areas is B, where all Pillar-2 isfteldl to Axis 2. This scenario provides better
quality of life conditions, which is reflected inigher relative net in-migration in high

intensity areas. Non-agricultural employment isanging in low intensity areas in Scenario
Z, when Pillar-2 payments are shifted to Axis-1t lowe to poorly remunerated labour
intensive sectors, per capita income grows slowedtigh intensity areas the differences in
non-agricultural employment and per capita incomee \ery limited, but the greatest non-
Agricultural labour demand arises in scenario B.
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Agricultural indicators are difficult to evaluategcause the highest growth or the least decline
is not necessarily favourable for the region.

Indicators for the regional environment also doaiter a clear choice for the ‘best’ scenario.
From the point of the least mineral fertiliser useenario C is the most favourable for the
high intensity areas, but scenario B is best fer ldw intensity areas. The situation is just
reverse for the excess Nitrogen use.

Table 8.3Comparison of Policy Scenarios on Reallocation ofilRar-2

Indicators, B C Z B C Z

changes from 2007 to 2025 Cluster 1 Cluster 2
Territorial development indicators

Total population, % 5.1 3.6 15 9.7 9.5 9.2

Net migration on population, %0 | 2.45 258 | -0.13 6.10 5.99 6.02

Per capita income, % 2.8 3.9 2.5 5.3 5.4 5.29

Non-agricultural employment 17.2 21.2 | 33.2 128 | 12.2 12.0

Agriculture and land use indicators

UAA, % -0.5 -1.8 -0.2 -9.7 | -12.3 -12.2
GVoA, % -0.2 0.2 0.1 -5.6 -5.2 -5.1
Ag employment, % -0.3 -0.8 -0.4 -12.2 -11.4| -11.3

GVoA/Ag employment, €/head | 61,189| 61,473 67,183 31,172 31,013 31,305

Regional environment indicators

Shannon index, % 0.48 0.50 0.44 -3.40 -3.36| -3.33
UAA/Total area, % -1.5 -2.3 -0.8 -142 | 143 | -14.2
Mineral fertiliser/UAA |, % 0.5 0.6 0.8 -3.2 -6.8 -3.2
Excess N/UAA, % -1.1 -2.2 -0.6 -10.3 -6.1 -6.0

Source: Own composition

8.2.9. Conclusions

Agricultural policy changes have their most sigrafit impacts in high intensity areas, where
the situation is more sensitive. However, thesasréhanks to the behaviour of other regional
actors, commonly provide better condition for altdive work and income generation even if
agriculture may have an important position.

Policy interventions risk leading to further intdicstion. However, higher intensity does not
necessarily contradict environmental goals, espgcifithe increase is caused by more
valuable (for example organic) products.

With respect to agricultural employment, some clesraye emerging which contrast with the
experiences of recent decades. Nowadays employsemis to stop decreasing in low
intensity areas, while high intensity areas mayeeigmce a further decrease of 10-12%.
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Product mix is adjusting to the employment situatiand considerable changes can be
expected. The model has demonstrated that theatrgiroducts of the European Union can
undergo deep changes, especially in high inter@sigas. The product mix is more stable in
low intensity areas, but response to significardgpchanges can be more dramatic here.

In terms of ‘critical’ products, cereal suppliesnche more stable in future, but in high
intensity areas a downward trend is likely. Milkdabeef sectors are more vulnerable,
especially in the high intensity areas, where aiicant fall can be expected.

Per capita GDP may nevertheless strongly increaseiral areas due to better and more
innovative use of other rural assets and resourz#gding those for innovative renewable
energies, tourism, and manufacturing.. In-migratian be a likely trend in rural areas.

However, agricultural and other policy changes atiger market changes we analysed may
also have significant impacts on the regional eoonosociety and environment. The most
significant impacts are often on population groves shown in Figure 8.9.

Figure 8.9 Change of Total Population by Scenarios
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High intensity areas are less sensitive in thipaesto different policy scenarios: they have
an average 9-10% increase in all scenarios. HoweN#erent scenaiors have a significant
impact on the population of low intensity areastehthe change may vary from -0.5% to
11%! As mentioned before the highest populatiomgases are caused by the expansion of
tourism demand (F), and a slight decrease resutt® fthe cut of direct payment with
modulation (A2).
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Figure 8.10 Change of Non-agricultural employment  scenarios
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The increase of Non-agricultural employment is guibiform in high intensity areas where it
varies only from 12 to 15%, but quite varied in lawtensity areas, where it ranges from
nearly 10% to 34%. As with population change, thaalgest change in Non-agricultural
employment is projected for the cut of direct pagtsevith modulation (A2) and the highest
in scenario Z. The reasons of these differencedearonsidered after analysing the changes
of income situation in Figure 8.11.

It is also striking here that high intensity ardas/e more uniform growth of income. The
variation of per capita income in these areas Iy toom 5.1 to 5.6%, in contrast to low
intensity areas, which vary from 1.5 to 5.7%.

Unlike the agriculture/land use and regional envinent indicators, territorial development

indicators are more uniform in high intensity are@asl more varied in low intensity areas.

Agriculture either may occupy a smaller part of thgional economy and land area and this
is the reason for high intensity, or land, laboup@y and local food demand is more

favourable for agricultural use, so encouragingghdr intensity. For whatever reason, the
rest of the economy has become more stable in tress, and more resistant to significant
changes in agricultural policy.

Low intensity areas can be very different with exdpto the availability of labour and food
demand. Some of them have a low density of pomuiaind large distance to major markets;
this is why they have a low intensity of farmingh€ly may also have weak non-agricultural
sectors and employment. Such weak and sparselylgieduareas do not attract many
migrants; rather there is a tendency for out-migrat
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Figure 8.11 Change of Per capita income by scenasio
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As low intensity areas are more vulnerable, theyy rganerate labour demand in very
different sectors. A high proportion of labour demdacan be generated in low wage sectors,
which results in very limited increases in per tapghcome, as was the case in some
scenarios.

Figure 8.12 Change of UAA by Scenarios
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The agricultural and land use indicators are maniéorm in low intensity areas. In the high
intensity areas, there is a greater decline. Fsiairce, UAA falls by 10-18% in the scenarios
(Figure 8.12), and the Gross value of agricultyralduction also declines by 5-6% (Figure
8.13), which provides a further increase in intgnisi most scenarios.
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Table 8.13 Change of GVoA by Scenarios
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Agricultural employment is falling by 11-12% in lhigntensity areas, but by only 0.5-1.0% in
low intensity areas (Figure 8.14).

Figure 8.14 Agricultural Employment Change by Scenaos
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Labour productivity (€/head) is much higher in lovtensity areas. However, the changes are
much more significant here, and the deviation $® ahuch higher. The high intensity areas
have an almost unchanged level of productivity (Feg8. 15).

115



Figure 8.15 Labour Productivity (€/head) by Scenans

90,000
80,000
70,000
60,000 ] ] ]
50,000
40,000
30,000
20,000
10,000

0

Al A2 B C D E F z

‘EI Cluster 1 B Cluster 2 ‘

Indicators of regional environment are also moréoam in low intensity areas. Most
indicators have a slight increase in low intenaityas, but a significant decline in high
intensity areas. This is connected with the faat thgh intensity areas have a more sensitive
environmental situation.

The Shannon index also changed in different dioestia slight increase (up to 0.6%) in low
intensity areas, and a decrease of 3-3.5% in Imigimsity areas (Figure 8.16)

Figure 8.16 Shannon Index Change by Scenarios
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Similar changes were noted in mineral fertiliseg:uacreases in low intensity areas (max. by
1.1%) and decreases in high intensity areas (3-a%o)ndicated in Figure 8.17. The lowest
decline is projected by scenario C (Pillar-2 to #A) and scenario E (energy prices doubled).
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Figure 8.17 Mineral Fertiliser Use per UAA Changes
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Excess Nitrogen is projected to decline in both bowd high intensity areas. In low intensityr
areas, a decrease of between 0.5 and 2.2% is mojeocmpared with a decline of between 6
and 10% in high intensity areas (Figure 8.18).

Figure 8.18 Excess N per UAA by Scenarios
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There is a decrease in agriculturally utilised landlight in low intensity areas (1-2%), and
more significantly in high intensity areas (about%d). In the high intensity areas the
differences between scenarios are small.
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Figure 8.19 UAA per Total Area by Scenarios
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8.3  Ranking of study areas by Policy efficiency

Data Envelopment Analysis (DEA) is a powerful seevimanagement and benchmarking
technique originally developed within operationse&ch by Chames, Cooper and Rhodes
(1978) to evaluate non-profit and public sectoramigations. DEA has since proved more
helpful than other techniques in identifying wagsrhprove services.

DEA compares regions considering all resources asedservices provided as inputs, and
compares these with outputs measured from outconacaitors (including NCOSs).
Undesirable output indicators, which have negatimpact on outcomes (e.g. mineral
fertiliser applications or high livestock densityhish reduce NCOs), comprise part of the
inputs. The different inputs and outputs are comgnameighted. Branches of organisations,
or different implementations of a policy regimendse compared, those with the highest ratio
of output to input providing a ‘benchmark’ agaimgtich others can be judged.

Efficiency is simply defined as the ratio of outpatinput. The more output per unit of input,

the greater the efficiency. If the greatest posstaltput per unit of input is achieved, a state
of absolute or optimum efficiency has been achiemed it is not possible to become more
efficient without new technology or other changesthe production process. The main
problems with the DEA approach, and which needdaocbnsidered when interpreting the

results, are:-

1. the choice of input and output indicators;

2. the weights to be applied to each of these a@idrs (in this case we use an implicit
weight of 1 for each);

3. that many other forces determine the effectigsramd efficiency of any policy or
‘branches’ than the variables used, in our caseyekpenditure.

In this analysis, we consider&COs,measured by Biodiversity change and Shannon index,
mineral fertiliser use per hectare and livestocksuper hectaretourism measured by the
labour employed in Hotels & Catering; apdr capita incomes output indicators. They are
various and sometimes contradicting indicators; tmy common in them, which are
intended to impact by rural development policiemdB/ersity and Shannon index should be
increased; fertiliser use and livestock densityrei@eed by farming, sectors like tourism
should be grown, also by farm tourism.

Axis 1, Axis 2, Axis 3 and Leader payments are tsmf the model. From technical point of
view, (as they create undesirable outputs) feetilisse and livestock density also comprise
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part of the input variables.

This comparative analysis was made for two peridds: 2000-2006 and 2007-2013 EU
programming periods. For the inputs, rural develepmpayments were available as the
annual average payments for both the first periatithe second period.

Output indicators were taken from the baselineltesR007 for the first period, and 2015 for
the second (Table 8.4).

Table 8.4 Output Indicators of DEA Model

2007 Outputs AT DE ES GR HU IE
-Fertiliser/lUAA kg/ha 11,5 131,12 23,2 1814,6 191,4 128,7
-LU/UAA LU/ha 0,170 0,347 0,738 0,280 0,041 0,962
Shannon index index 1,073 2,774 1,188 1,070 1,254 ,400
Biodiversity change
2007/2001 2007/2001 1,005 1,002 0,980 1,003 1,000 ,0001
Labour_Hotel&catering
change 2007/2001 1,055 1,005 1,120 1,161 1,038 30,99
p.c. income ths €/head 22,88 9,71 15,98 10,39 12,83 38,54
Cont. IT NO SE Sl UK
-Fertiliser/lUAA kg/ha 281,6 551,1 415,2 479,9 93,3
-LU/UAA LU/ha 0,313 0,127 0,010 1,168 0,226
Shannon index index 1,308 0,744 0,730 1,011 1,377
Biodiversity change
2007/2001 2007/2001 1,024 1,069 1,030 1,005 1,004
Labour_Hotel&catering
change 2007/2001 1,114 1,040 1,016 1,208 1,123
p.c. income ths €/head 22,85 20,20 28,92 10,62 112,2
2015 Outputs AT DE ES GR HU IE
-Fertiliser/UAA kg/ha 11,4 133,2 23,2 1722,9 191,4 128,7
-LU/UAA LU/ha 0,168 0,337 0,738 0,280 0,041 0,962
Shannon index index 1,074 2,789 1,188 1,070 1,256 ,4030
Biodiversity change
2015/2007 2015/2007 1,007 1,003 1,000 1,006 1,001 ,0001
Labour_Hotel&catering
change 2015/2007 1,037 1,001 1,071 1,025 1,100 1,099
p.c. income ths €/head 22,604 9,800 16,588 10,460 2,509 39,211
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Cont.

-Fertiliser/lUAA
-LU/UAA

Shannon index

Biodiversity change

2015/2007

Labour_Hotel&catering
change

p.c. income

kg/ha

LU/ha

index

2015/2007

2015/2007

ths €/head

The input variables are indicated in Table 8.5.

Table 8.5 Input Variables of DEA Model

2000-2006 INPUTS
Al - annual payments
A2 - annual payments

A3+Leader a. payments

Cont.

Al - annual payments
A2 - annual payments

A3+Leader a. payments

2007-2013 INPUTS
Al - annual payments
A2 - annual payments

A3+Leader a.payments

Cont.
Al - annual payments
A2 - annual payments

A3+Leader a. payments

mio €
mio €

mio €

mio €
mio €

mio €

mio €
mio €

mio €

mio €
mio €

mio €

AT
2,89
37,06
0,74

AT
5,70
35,57
4,33

IT NO SE
277,1 551,1 415,7
0,248 0,127 0,010
1,252 0,744 0,730
1,024 1,000 1,092
1,088 1,023 1,111
23,992 20,533 30,36
DE ES GR
0,53 1,07 19,02
1,81 0,80 8,26
0,49 0,64 3,33
IT NO SE
9,02 143,57 29,37
2,88 18,37 288,14
1,90 113,63 25,74
DE ES GR
0,71 1,46 18,29
1,36 1,38 8,12
0,39 0,94 4,97
IT NO SE
11,27 4,25
1,98 0,54
2,26 3,38

SI
480,7
1,166
1,008

1,006

0,998

UK
93,3
0,226
1,377

1,005

0,894

0 10,28111,661

HU
224
534,
90,5

sl
0,89
4,24
0,24

HU
696,
611,

20,2

Sl
7,07
10,38
2,33

5,61
0,84
0,24

UK
0,00
9,56
0,36

3,76
27,24
3,22

UK
11,74
31,43
0,56

The calculations were made by DEAFrontier softwarej provided the following results in

Table 8.6.
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Table 8.6 Results of DEA Model

Input-Oriented 2000-2006
CRS
Region Region
\[o} Name Efficiency 00 Benchmarks
1 1,000 1,000 AT
2 1,000 1,000 DE
3 1,000 1,000 ES
4 1,066 0,344 HU 0,722 1T
5 1,000 1,000 HU
6 1,000 1,000 IE
7 1,000 1,000 IT
8 1,390 1,155 HU 0,236 IT
9 1,000 1,000 SE
10 1,000 1,000 SI
11 1,000 1,000 UK
2007-2013

00  Benchmarks

1 1,000 1,000 AT

2 DE 1,00000 1,000 1,000 DE

3 ES 1,00000¢ 1,000 1,000 ES

4 GR 0,22954 0,997 0,166 DE 0,831 SE

5 HU 1,00000 1,000 1,000 HU

6 IE 1,00000 1,000 1,000 IE

70T 0,98343 1,029 0,030 AT 0,187 DE 0,230 ES 0,582 SE
8 NO

9 SE 1,00000 1,000 1,000 SE

10 SI 0,27738 1,001 0,045 AT 0,937 DE 0,019 SE

11 UK 0,81266/ 0,992 0,686 AT 0,200 DE 0,011 HU 0,094 SE

The interpretation of DEA results is as follows:

1. The efficiency ratings are generated by the rhddeits that are efficientd(= 1) are
relatively, and not absolutely, efficient. Thatns, other region is obviously utilising the
RD measures more efficiently than these regions,itbis possible that all regions,
including those deemed relatively efficient, canoperated more efficiently. Therefore,
the efficient regions represent the best existingt ot necessarily the best possible)
treatment of RD resources with respect to NCO prtidn, Tourism growth and per
capita income, provided that these are all equallyed.

2. Inefficient regions are identified by an effiogy rating of6 < 1. These regions are
inefficient (with respect to the selected NCO gatien) compared to all other regions.
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3. The efficiency reference regions indicate tHatneely efficient regions against which
the inefficient regions were most clearly deterrdin® be inefficient. Table 8.6
summarises the magnitude of the identified inegficies by comparing the inefficient
region with its efficiency reference set of regions

4.  The reference inputs and outputs are multighgdhe weights derived by DEA. These
are then added together to create a compositeosréginat provides as much or more
NCO services as the inefficient region, while alsing less inputs that this latter one.
These reference weights are generally referredstbaanbda -\ - values in the DEA
models.

According to these considerations the following m@amparisons can be drawn based on the
results:

1. In the 2000-2006 period, there are only twoffioeent’ regions Trikala (GR) and the
Hordaland (NO). In both, there appears to be toolmRD support in relation to NCOs,
per capita income and Tourism growth. The inefficke lag can be measured by the
indicators of Bacs-Kiskun (HU) and Latina (IT).

2.  For the current projected period (2007-2013)gdloture is more interesting: for some
outputs certain regions will be less efficient thdme others. Trikala is inefficient
measured by the Wetteraukreis (DE) and Vasterb@&¥v), and Latina also joins the
inefficient regions measured by Pinzgau/Pungau (AWVgtteraukreis, Bergueda (ES)
and Vasterbotten (SW). Gorenjska (SL) has also rhecmefficient compared with
Pinzgau/Pungau, Wetteraukreis and Vasterbotterthi@ss and Sutherland (UK) has
also become inefficient.

Naturally, this ranking is established for NCO protion, tourism and per capita income in

parallel, under the current structure. Certainbntcal, regional and local governments may
and certainly do have different preferences (weighbout these three and other indicators,
which would yield other results. In addition, asntiened previously, changes in tourism and
per capita income are the consequence of much tharethe second Pillar of the CAP and

its equivalent in Norway! Therefore this analysigsthbe viewed with caution.
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9. IMPLICATIONS FOR POLICY

Ken Thomson and John Bryden
9.1 Introduction

The policy implications of the results of the TORARID project — as derived from both its
survey and modelling elements — can be drawn ainaber of levels, from farms or farm
households, through regions and countries, to Blélléor EU-affected, in the case of
Norway). Similarly, implications can be analyseddoonomic, social (e.g. demographics,
education), or environmental terms, taking intocaett the various actual or potential policy
instruments available in these areas. It is howawslamental to the approach of the project
that future policy should be considered in a mdsgritorial” (i.e. regional) sense; in some
cases, this may suggest more “integration” of exgspolicy design and implementation,
whereas in other cases more fundamental changgs/@rnment structures and in governance
may be involved.

This chapter explores some general implications€Efdrpolicy-making that can be based on
the findings of the TOP-MARD analysis, whether frats survey work (Chapter 5), or its
modelling analysis of policy scenarios (Chapter 8).

9.2 Multifunctionality

Multifunctionality in agriculture is generally cadered as the joint production of both a
physical commodity such as wheat or beef, and wbracommodity output (NCO) such as
landscape or wildlife. The lack of a market for NC(@r at least a direct one for most of
them; tourism, and to some extent desired in-mignatclearly rely openly on such NCOs)
poses a problem for policy makers in deciding weetind how far to modify commodity
policy instruments such as production subsidiesat@ account of NCOs, or whether to
design and implement two separate sets of instrtspem the Tinbergen principle of
matching the number of instruments to the numbétanfiets”.

For the Common Agricultural Policy (CAP), the isshas changed its nature since the
introduction and now domination of the CAP’s Pillarby decoupled direct payments to
farmers; whatever the formula used for such payméwhich varies considerably from

country to country, and region to region), theseehaltered the market conditions for
commodities, although a significant degree of nolbsgly support remains, especially for
some farm commodities. Moreover, the single paymdmtve allowed the introduction of

“cross-compliance” as a CAP principle, i.e. thedquation of NCOs can — at least to a limited
degree — be made a condition of payment eligibigtyd so some “multi-functions” can be
ensured, or at least greatly encouraged, in thys wa

However, this approach, though attractive in itgpgc(most EU farmers, especially the larger
ones, depend heavily on direct payments), hasniisations, primarily its crudeness. Cross-

compliance requirements can be tailored to somenéxe.g. by country or region, but not by
farm type or environmental quality. The CAP’s Léss/oured Area payments scheme offers
a more targeted basic instrument, but over timeshasvn itself too general, which is why

some current proposals for LFA reform are sugggstirmuch more targeted environmental
basis for these payments.

The Tinbergen approach suggests that a separabé isstruments, such as those in Pillar 2

and its Axes, should be used to focus public exiperedon specific “public goods” (i.e.

NCOs), either directly, as in payments for enviremtally friendly land management, or
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indirectly, e.g. by supporting farm and rural dsiécation activities which will themselves
enhance the commercial value of NCOs.

Again, however, the complexity of and variationsagricultural multifunctionality, both on
the commodity (or land use) side, and in the NC@®lved, mitigate against any simple
solutions for the EU as a whole.

9.3 Non-Commodities

Some NCOs are evidently important for territoriavdlopment and “quality of life” (QoL),
but these vary, and their importance varies, frdatg@to place. They are not always 'joint'
sensus strictugvith any particular commodity output productiomit lnore with the presence
of a viable farming family (i.e. one with reprodet and succession possibilities). This
means that as we move from production subsidiesugfir income payments to Pillar 2,
variation at national and sub-national levels ipantant. The means by which EU-national-
local articulation of policies takes place, and thatcomes related to that articulation,
therefore becomes a much greater focus than pr&yiathen the focus was on the “common
markets” in commodity outputs.

The impact of policy changes is varied and depemois only on regional production
structures, commodities etc., but also on regig@nomic structures, labour markets,
demographics and migration, education, and otheoifs. Thus in some cases, notably where
non-agricultural labour markets are growing, aretehare relatively high wages, a reduction
in direct Pillar 1 type payments can be more theampmensated for by a shift of labour into
higher earning local employment in other sectorgoAd example here (but not the only one)
amongst the TOP-MARD case study areas is Hordaldins is because wages and
productivity are so much higher in the sectors rofngng labour demand. Again, it suggests
that policies need to be tailored to local conditioThis is more possible with Pillar 2 than
with Pillar 1.

Low-intensity agricultural areas are to some exténffer zones' in the face of rapidly
changing food and energy prices. They have moraagpto adjust without collateral
damage. This appears to be the case both for rétevemergy forms (bio-energy, wind
energy, etc) as well as for food production. In ¢hse of high food prices, there is less scope
to increase production without undesirable envirental consequences in those regions that
are already intensively farmed, while a combinatdrhigh energy and food prices may in
certain circumstances mean an increasing advanfdgeal production and consumptfén

In attempting to evaluate policy impacts (see tl&ADanalysis in Chapter 8), a continuing
problem is that many changes are not mainly, onesignificantly, the result of policies:
other driving forces are more powerful. For examgiecause of its generally low, and
declining, share of regional GDP, the CAP haselitthpact on regional economic growth, or
perhaps on overall regional Qoper se depending on what weight is given to QoL
components related mainly to farming, such as leaqois. Another case is where a significant
non-agricultural economic driver (such as the ltgrgn closure of a major industrial site in
the Scottish case study area of Caithness & Saima#lis affecting the region. And, of
course, farming is subject to the perennial effeftglimatic variations and technological
change. This means that while one can estimatefthets of agricultural policy on farming

24 Although we did not model this combination explici Because of the dominance of supermarkets
in modern nation-wide and globalised food systetims,overall reaction to the combination of high
energy and food prices is not very obvious.
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income and agriculture itself, one cannot meashee dffects on regional environment,
economy and QoL so easily.

9.4 Policy Changes

As discussed briefly in Section 9.2 above, theeechioices to be made between Pillar 1 and
Pillar 2, between Pillar 2 Axes, and the sub-insgnts of modulation, capping etc. While our
work informs these choices, it gives no quick-fixsever at the EU level, because of the
different and even contradictory impacts in différecontexts. The ‘'behaviour' or
‘performance’ of other elements or sectors in theséexts becomes much more important in
a 'rural development policy' than in an agricultyalicy.

The results of the Scenario Al analysis suggestsréduction of Pillar 1 payments, whether
modulated or not, will have greater effects — i of farm incomes, employment, land use
and commodity production - in extensively farmedioas than in more intensive ones. This
suggests that this type of policy reform should Ipetundertaken in a “horizontal” fashion,

although the problems of defining different agriatél regions or territories are not under-
estimated, nor the difficulties of budgetary adjusht that will be posed as countries and
regions experience net gains or losses.

Focus on Axis 2, i.e. payments for environmentdhigndly land management, seems
promising in terms of continuing support for farmirin extensive regions, but the
implications for more intensive regions are mix&hme proportion of such areas would
benefit, e.g. from organic methods or transfer afrland to desirable forestry and nature
reserves, but there might be (further) intensifarabn the remaining farmland area. It is not
clear if or how a “territorial” approach would meéese challenges, although the farm-level
(or field-level) consideration that would be ne@gganight be easier to operate, and be more
acceptable, from a relatively low administrativede

Similar effects seem observable if funding is hifto Axis 3 or to general regional support,
e.g. for agriculture, although no doubt the sitain extensive areas will depend on whether
their farms will be maintained alongside the nepety of financial assistance that would then
be possible in the effort to promote diversificatio

The implications for policy arising from a doublim§ energy prices (treating this rise as a
non-policy shock, and as non-temporary) again reqoonsideration in terms of farming
intensity. The greater adjustment enforced on higftensity farming areas (see Chapter 9)
would need a balance between the need to accdptasijiestment to the increased cost of an
essential input, and the consequences for foodissdpth within the EU and elsewhere.

The above discussion of policy implications haveugsed on agriculture itself, following the
results shown in Chapter 8; nevertheless, the T@MRDI approach suggests that
multifunctionality should be treated as extendiodpdth environmental and social spheres. In
the latter sphere, one complexity is that somehefdhanges considered would have direct
effects on the economic and perhaps other behawbuegional residents, e.g. if energy
prices, or tourism levels, doubled, or supportrégrional economic diversification was highly
effective. In such circumstances, the overall ¢ffeam the QoL and the general and relative
prosperity in a rural region would be hard to assaad certainly other policies, both EU and
national/regional, would be brought to bear. Newddss, the enduring importance of
agriculture and its non-commodity externalitiesgegjs that a broad range of impacts should
be taken into account in considering specific fagdor rural development.
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The contextually specific impacts and outcomes itierént policy measures suggests that
agricultural policy should perhaps increasingly dme a part of territorial policy, and so

adopt the concerns of territorial policy for soaald economic cohesion. Agricultural policy

now has a mandate not only to deal with traditiam@icerns of food security, food quality,

and reasonable prices to consumers but also tonddabther functions, especially functions

in relation to the environment and territorial (i@al, sub-national) development and quality
of life. As such, it seems necessary to deal wigicalture as one of several sectors within a
territorial policy for rural regions, rather tharealing with policy for such regions as a

subsidiary part of agricultural policy.
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10. POMMARD - IMPLICATIONS FOR FUTURE RESEARCH

Luka Juvadic

POMMARD Vs. other integrative modelling approachis analysing impacts
of multifunctional agriculture

10.1 Introduction

This chapter attempts to provide a comparative yaisalof the POMMARD modelling
framework with other integrated models assessimgpots of multifunctional agriculture. The
aim of this review is to systematically compare thedelling approach and research scope of
POMMARD with its counterparts. By doing so, meatsd potential drawbacks of alternative
modelling approaches can be discussed and futyseoiraments/extensions of POMMARD
can be suggested.

In their exhaustive review of modelling work thattegrate disciplinary knowledge for

analysing impacts of multifunctional agriculturepding et al. (2007) developed analytical
framework for comparison of various modelling amioes. The framework originally

consists of eight categories of information. We the® analytical framework very useful also
as a useful starting point for this comparativelysia. The list of categories and elements
used in comparative analysis of POMMARD therefogeves from Rossing et al. (2007) and
has been only slightly adapted (Table 1).

Table 10.1 Categories and Elements of Models Anaipg Impacts of Multifunctional
Agriculture

Category Element

1. General description

2. Major objective of - Methodology development,

modelling - Answering specific questions commissioned by céient

policy evaluation (Ex-ante, Ex-post).

3. Intended user groups Policymakers

- Farmers

- General population (ie. consumers, taxpayers)
- Scholars, scientists

4. Modelling approach Regression based
- Optimisation models (eg. linear programming)
- Simulation models

5. System definition Spatial scale

- Temporal scale/time horizon

- Objects describing the system
- Type of results

6. Categories of - Environmental (abiotic, biotic, landscape)
multifunctionality indicators | - Economic (costs, gross margins, utility, investresent
and method of quantification| rate of return, liquidity, rate of return on facggatc.)

- Social (demography, labour, etc.)

The 'General description' category includes a latgsfcription of the purpose of the model. In
'Major objectives of modelling’, we distinguish Wween two (not necessarily exclusive)
modelling objectives — methoodological and appiveatThe ‘'Intended user groups' category
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describes the target groups of actual and potemdeis. Another category used in comparison
has to do with the chosen modelling approach. Blgstém definition' category is given in
terms of the spatial and temporal scales, the tsbpbpat characterize the model and the type
of results presented. The review concludes by #&ewewf categories of multifunctionality
accomodated by the model.

10.2 General description of the models

Based on an analysis of three European countriths avirack record in quantitative system

modelling on multifunctional agriculture (Germaryrance and the Netherlands), Rossing et
al. (2007) identify 15 integrative models. Somehdm comprised ‘schools of thought’ and

included several studies in which similar approachere used. Some typical cases of such
‘families of models’ were: (i) multi-agent simulati approaches; (ii) farm optimisation using

LP and various ecological evaluation tools; (iibegiction of land-use change based on
regression analysis and (iv) spatially explicit andltiple scale optimisation methods. The

common denominator of the reviewed modelling apgnea is that they all have been built to

assess the consequences of alternative land ugesacts were modelled at various territorial

scales - from a single-farm to a regional scale.

In this sense, POMMARD does not deviate signifigafrom modelling practices described
above. Impacts are modelled at the regional saalen@st cases NUTS 3 regions). Likewise,
place-based assets (especially land and naturahatbéastics) are considered key to rural
region performance. However in terms of the scame the contents, POMMARD is more
complex than most of the previous modelling workmultifunctionality. Accommodating
new dimensions of multifunctionality to the modedji framework, the system consists of
eleven inter-related moduls.The region is treated as a system (land, peopienceny,
commodities / non-commodities, policies, qualitylité), and relationships between them are
identified and quantified. It can be therefore sasera modelling tool for analysing multiple
functions in rural regions.

10.3 Modelling objectives

With the exception of two approaches — RAUMIS deped in Germany as a policy
evaluation tool aggregating regional farm modekL(FL996) and Nature Planner developed
in The Netherlands for assessment of the stateatfré and environment (eg. Oostermeyer
and van Swaay, 1998) — the focus of the modellimagysed by Rossingt al (op cif) was in
methodology development. Most approaches aimedxant evaluation and decision
support, and in a number of biophysical modelsulteswere used also for ex-post
evaluations. Nevertheless, since impact evaluatvas usually absent in the approaches
towards modelling different multiple functions ajreculture so far attempted of, their use for
policy evaluation and policy development has sd&en rather limited.

In contrast, POMMARD has a clear ambition to accadate various policy and market
scenarios. It is build to assist evaluating the aotp of changes in policy or market
conditions, on both agriculture and regional depeient in different rural contexts and
conditions. Impacts of policy changes (relatingmhato agricultural, rural development and
regional policies) are modelled in the ‘agricultuaad ‘region’ modules of POMMARD,

while the ‘policy’ module accommodates changesnitial conditions and in the optional
sector (tourism). With its intuitive (icon-basedyusture, the model is relatively easy to

?® The scientific approach towards modelling and strecture of POMMARD are described in a
greater detail in Chapters 3 and 6 of this volume.
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explain to clients, which is advantageous for #e as a policy planning tool. Also in terms of
data supply, the model is quite straightforward anttoo demanding. But adaptation of the
model to characteristics of a chosen region regquiae skilled modeller and reliable
background information to assess behavioural opomse coefficients and the attribute
coefficients (e.g. the landscape characteristicarable farmland). One can therefore speak
about a large gap between intuitive understandimdy qualified application. For analysing
impacts of various market or policy conditions, @his one of the main potential uses of the
model, an experienced modeller is needed to dehlsgenario building.

10.4 Intended user groups

Among the groups of intended users of informatienegated by the approaches described in
Rossinget al (2007), policy makers and scientists were mentanest frequently. The same
can be argued in the case of POMMARD. It is degigeevaluate and — where possible — to
measure the nature and degree of inter-relatioadigpveen private and public goods used or
produced within rural economies, and their inflummmn quality of life of rural residents. It
analyses the factors influencing or determining aséocal resources, the performance of
agriculture, other segments of local economy, aeanf public goods, demographic trends
and synthetic indicators of the quality of life.special emphasis is placed on modelling the
influence of a range of different EU, national ardional policies (especially EU CAP Pillar
1 Direct Payments, and CAP Pillar 2 measures prnogpdRural Development). Beyond the
stated aims of the TOP-MARD project discussed iafér 2, the use of POMMARD as a
tool for a more qualified policy planning and démmsmaking has been pointed out.

There are however other fields of interest where aflsPOMMARD could prove beneficial
and which yet have to be developed. One of the idiae potential uses of the model stems
from its layout which is intuitive and relativelyagy to understand. Although the rural
economy is by all measures a ‘complex system'elgésnents and relationships are presented
in an almost self-explanatory manner. This virtwelld be beneficially transferred to the
teaching and/or training process, as it can be wgedemonstrate modelling of complex
systems. In this sense, two characteristics ofitbdel seem particularly interesting: (i) each
of the module components can be used as stand-alodels and therefore help students to
understand how these components function; (ii)RREMMARD platform can be used for
further modifications or enhancements. Due to @dgmogic potentials discussed in Chapter
3, POMMARD could be beneficially used also for miag of policy practitioners and/or
stakeholders involved in rural development poliityis useful to present the complexity of
relationships within the local economies and - exge so - to demonstrate the complexity
of impacts that various policies can have on lecainomies.

Within the TOP-MARD research project, POMMARD wadatively easily and effectively
adapted to eleven very different rural economigsugghout Europe. It is therefore a tool
which is relatively easily adaptable to differen¢gional contexts, and which can
accommodate a range of impact analyses in dynagttiogs. Due to its complexity (region is
treated not just an economic, but also as a sami@ifonmental, and a land use system), it is
more data demanding than the ‘mainstream’ econanodelling tools (eg. Input-output,
SAM, partial or general equilibrium models). Thipems another dimension of potential
future uses of POMMARD as a policy evaluation td@oviding the necessary amendments
to the model (which are more thoroughly discusséer lin this chapter), it could prove useful
for analysing indirect, non-tangible impacts ofip@s, which cannot be grasped without such
modelling. Its ability to accommodate various pgliassumptions and to compare their
outcomes could prove useful for (usually contegfabbégments of policy evaluation, such as
counterfactual analysis, or analysis of deadwesdfieicts or displacement effects.
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10.5 Modelling approach

Within integrated models of multifunctional agrittuke, various optimisation methods (such
as linear programming, positive quadratic prograngniheuristics) have prevailed. Apart
from numeric datasets, the newer policy models ludtem used spatial (GIS) databases.

POMMARD deviates from the ‘conventional’ modellingpproaches in analysing
multifunctional agriculture. It has adopted a ‘syst dynamics‘approach, which is a new
approach towards modelling of rural policies. Thgproach has been utilised in order to
explore complex and dynamic relationships betwestous components of rural economies.
Having said this, it has to be stressed that themgry focus (and the main virtue) of
POMMARD is its ability to integrate various compaot of rural economies to a workable
system model, whereas projections of sectoral, oe@onomic and/or spatial impacts have
remained at a rather crude level. The modellingstspecialized on one or few components
of the rural economy (eg. land use, agriculturatgand revenue projections) provide more
detailed results. Upgrading of POMMARD by enablitsgcompatibility with ‘conventional’
spatiaf®, environmental and sectoral models is worth carsig as one of the future
improvements of the model.

POMMARD has also initiated some novel aspects adefimg. This applies especially to the
‘quality of life’ component of the model. Five ctds have been identified and analysed
within the ‘Quality of life’ component: natural, reaial, human, social and cultural capital,
and the model also makes explicit linkages betwhere capitals and migration behaviour.
Coefficients for each of the capitals have beemeséd but were only deemed reliable for
natural and material capital, even though the mesttecture accommodates all five. Larger
scale surveys are needed in future to improve dhibration and estimation of all the capitals
and their relationships to migration, entreprersuwlecisions and attractiveness for tourism.
Moreover, in developing the ‘capitals’ more attentshould be paid to the tricky questions of
‘investment’ and ‘depreciation’ involved in eachrrifo of capital — not an easy issue in
theoretical or practical terms. Integration of rmpmmodities in the model can be pointed out
as another novelty aspect, even though this neatisef background research to improve
their functional relationships. Also the demograypstratification of impacts and the inclusion
of a migration module are important novel aspedt® ©@MMARD not previously applied
with reference to multifunctional agriculture andal development issues.

Finally POMMARD has the ability to model the dynammpacts of policy changes after
2013, and also to represent very long run developsn&arious policies affecting economic,
social or environmental welfare of a chosen regimntreated as a separate model component
and can be adapted. Linkages between policies laid itnpacts on the region have been
identified through an innovative approach of a i®eFunction Matrix’ (described in greater
detail in Chapter 8 of this report). This approadables a relatively easy and straightforward
adaptation of policy impact analysis for each gattr region.

% A new version of the STELLA™ software, issued after main modelling work was completed,
allows more refined handling of the spatial dimensand distances.
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10.6 System definition

The modelling approaches differ in terms of spasiedles. Decision on the spatial scale
depends primarily from the purpose of the modelsebiped. Most frequently, the integrated
models of multifunctional agriculture tackled thgndmics of land use and/or cropping
systems. This is why optimisation models usualéytsat the scale of one or a few hectares,
denoted as field or landscape element forming adgemous land use unit. Results at micro
scale are then scaled up — from a single farm ¢orélgional level (Rossingt al, 2007).
POMMARD belongs to the second group of the modets take larger areas as starting
points, in this case defined by the administrativetatistical NUTS 3 territorial units. While
these approaches enable rapid analyses at the rfiladtoe case of POMMARD regional)
level, the consequence of ignoring the househfadw / enterprise as a decision making unit,
is that some questions such as farm level decisiansot be analysed appropriately. This is
the negative, but unfortunately inevitable tradkedfthe models analysing multiple functions
of agriculture at ‘macro’ level’. On the other hamdterritorial approach is essential when the
focus of policy shifts to sustainable rural devehgmt, including social, economic and
environmental issues, and where it is the sum lomaro-behaviours that matters (Daly,
2007).

In terms of time horizon, POMMARD does not devisignificantly from other approaches to
modelling of multifunctional agriculture, which nmy accommodate both short- and long-
term impacts. For the time being, the smallest taapscale of POMMARD is chosen by the
analyst, and in our case was monthly for the seddgrcomponent of the tourism module,
while impact analysis extended over a relativelygldime-scale (20 years). But the system
dynamics approach towards modelling makes POMMARRtively easily adaptable to
various (shorter or longer) time scales of analysis

The number of components forming a modelling systePOMMARD is more complex and
diverse than most of its counterparts. Likewisenpared to other modelling approaches,
POMMARD builds on place-based assets (particularg use and natural characteristics) as
keys to rural region performance. But in contrastriost of the modelling approaches that
treat land use changes endogenouslyas the main model outputs, POMMARD treats these
changes exogenously as a key driver of change megamn. Land use change acts in
combination with variables describing human behawvignigration, education, labour force
participation), and with policy variables influengi place-based assets. The POMMARD
outputs therefore go far beyond the usual modebudstdealing with land-use types and
changes in land management practices; they demiatls demographic trends, labour market
and economic performance indicators, and indicatevealing change in capitals depicting
life quality.

10.7 Categories of multifunctionality indicators and metod of quantification

One of the benefits of system models, including ROWRD, is that we can choose between
many different kinds of indicator depending on émalytical objectives.

In terms of goals and their indicators, integratmedelling approaches have so far focused
primarily on environmental and economic indicatavbile social goals and indicators have
been far less represented (Rossetgal, 2007). This reflects the prevailing notion of
(environmental and spatial) multifunctionality inkgic discourse.

Among the environmental indicators, indicators beé tabiotic environment were more
abundant than biotic and landscape indicators. iBhisue also in the case of POMMARD,

131



where the biotic environment enters into the madelthe Shannon biodiversity converter.
The Shannon index is a relatively crude and blueasare of biodiversity. If regions are
‘branded’ (for purposes of marketing tourism or dpdo take common examples) by a
particular form of flora, fauna, or landscape tla@nindicator of this particular “local” feature
would be useful in order to assess policy or otmgacts.

As regards the economic indicators, POMMARD dewdt®m the standard neo-classical
micro-economic approaches, based on eg. margini&braatility theory, including indicators

such as costs, gross margins, rates of returnBEqalicitly, economic indicators enter the
model within the ‘Regional economy’ module with gndmic social accounting matrix
(SAM). Implicitly, economic indicators are enteritige model within most of the remaining
modules of POMMARD (with the sole exception of thend’ module). Nevertheless,

POMMARD is a regional model, and the outcome intdice include net farm income,

regional per capita income and other indicatordugting regional population which are
common in regional economic modelling.

A relatively strongly developed social component dagain one of the qualities of
POMMARD. By inserting human resources as one ofntlagn components of the model and
by including human, social and cultural capitatiie quality of life module, POMMARD can
be seen as a successful attempt to bring socidé gbanultifunctionality from the public
discourse to the modelling context. There is padéntor further development by
incorporating more detail on particular social grewf interest (young farmers, successors,
rural residents, youth, retirees, etc).

10.8 Future research — empirical and data gaps to be féd

Two issues are worth mentioning when discussingutlempirical research on such an
elusive concept as multifunctional agriculture. Tiwst one concerns the difficulties in
defining social goals and the values that the $pattributes to various non-market functions
of agriculture. Here, disciplines from social aratural sciences have a role to play by jointly
investigating needs of society and elucidating pixdé provision by agriculture (Mattison and
Norris, 2005). This is even more relevant in therent situation, where the importance of EU
Rural Development Policy is growing and the polisyincreasingly argued by externalities
and public goods provided by multifunctional aghiate. In contrast to the frequently
expressed declarative policy goals, empirical ewgeputting physical or money values on
multiple outputs of agriculture remains rather wéaksome aspects, as for example in the
case of social functions of agriculture.

More empirical work is therefore needed in thedieff quantification of impacts of rural
policies on public goods. So far, research focusathly on ‘Standard’ (OECD-definition)
elements of multifunctional agriculture, such assatial impacts, impacts on soil and water
quality, balance of nutritive substances (for instg relationships between specific land use
changes and a range of 'non-commaodities' both gyl and social in nature).

More empirical work yet has to be done also on el&s of multifunctional agriculture
related with human capital or non-tangible impa@tse example arising from TOP-MARD is
the complex measurement of quality of life, how rades in a range of non-commodities
impact on those, and how such changes impact ar etbments of thesystem, including the
regional economy, migration and population.

Another set of issues that limits empirical reseasa multiple roles of agriculture derives
from absent or inconsistent data. Solving this fgwbwould require clear-cut and quantified
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policy objectives and a better developed monitorarmgl evaluation system concerning
economic, environmental and social impacts of adfical and rural policies. Knickel and
Renting (2000) have suggested extending monitangtgvorks to include new indicators as
well as new actors such as inhabitants and pad-tisers of rural areas.

The above described improvements in the definitcdnpolicy objectives and in data
availability on multifunctional agriculture and alrdevelopment could help towards more
elaborate and policy-relevant models. This is alse case for future elaboration and
development of POMMARD. Notwithstanding its comptgxthe structure of the model is
quite intuitive and potentially relevant for poli@valuation and policy planning purposes.
Improvements in terms of empirical upgrading, betegta quality and availability would only
improve its applicative potentials.

10.9 Potential uses of POMMARD - future challenges

As described earlier, POMMARD can accommodate aewahge of different market and

policy scenarios. The analytical potentials forrmsge analysis cannot be fully exploited
within a three-year research project. Within the PFRIARD research project, the main

policies under empirical scrutiny were the EU Rubavelopment and (only to a certain
extent) EU Cohesion policy. Four policy scenaraddfessing mainly different modalities on
Rural Development public expenditure) and two miadaenarios (increased tourist demand
and increased energy prices) were tested in tls¢ ifistance. POMMARD might prove

beneficial for testing some additional scenarietewant for the policy and market discourse
in the near future. For example, outcomes of th& E#ealth Check or the likely outcomes of
the debate on EU budget would be worth testinghdlgh additional two scenarios were
added after the final conference with policymakerdBrussels, it was not possible to test
these in all study areas before the project end-dat

As seen from the comparison of POMMARD with its raltidg counterparts (see section 1 of
this chapter), the modelling approach of POMMARDvidtes from the previous modelling
works on multifunctional agriculture. Despite thROMMARD should not be regarded as a
competition to other modelling approaches. The ntaimparative strength of POMMARD
lies in its ability to accommodate complex inter@as between actors and processes
influencing rural economies. On the other hand, eflod) tools specialized on one or few
components of the rural economy (eg. land usecualgwral price and revenue projections)
provide more accurate and detailed results. Ttseam iobvious room for improvements of the
current model by accommodating ‘conventional’ (eemt macroeconomic or spatial...)
models into the POMMARD framework. This could bendaelatively simply by using the
outcomes of the specialized models (eg. agricdltpreces, agricultural policy variables,
macroeconomic indicators, changes in land use, deapbic and/or labour market indicators,
nutrient balances, models for linking agricultupaictices with their impact on soil, water,
biodiversity and the ecosystem in general, etcdada inputs for POMMARD. Results could
be mutually beneficial.

One of the potential uses of POMMARD is its apglma as a rural development policy
evaluation tool. Due to its dynamic character abitg to provide long-term projections, it
could be particularly useful to explore its capdiles$ for ex-ante evaluation or medium-to-
long-term projections of policy impacts. Obvioudlyis would require certain amendments to
the current model. It would need adaptation tograee with the Rural Development Policy
CMEF (Common Monitoring and Evaluation Frameworkystem. The relevance of
POMMARD as a policy planning/evaluation tool woulicrease also by Territorial up-
scaling of POMMARD to the level of a programmingien (NUTS 2). This would be
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beneficial also in terms of data-availability aresaource-efficiency. However, as NUTS 2
regions are usually dominated by the influenceaofér cities, the policy relevance of the
model would on the other hand result in an inelatrade-off in terms of a loss of
information on impacts on rural regions of NUTSr3awer levels.
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11. CONCLUSIONS
By John Bryden

Rural areas everywhere are distinguished by tragivelimportance of a range of public and
quasi-public (including club) gootisfor people’s livelihoods, work, and quality ofdifThey
add to, complement, and act as externalities fa,groduction of a wide range of private
goods and services. They are for rural regionsthwvalent of agglomeration economies in
city regions, and they are mostly distinguishedtlosir association not with agglomeration,
but with space. One of the characteristics of irmtiee and successful rural economies is that
they are adept at transforming these into new idesv and higher income earning
opportunities. This transformation is sometimesedbg farmers themselves, and sometimes
by entrepreneurs, or even community organisationgNGOs who are not involved in
farming. Policies can be more, or less, successfuleffective in encouraging such
transformation, depending in part upon the insthal structures and modes of governance at
regional levels.

Agriculture, and those concerned with practisingfarm households, both ‘produce’ and
utilise such NCOs, and we can treat production a®stive and utilisation as a negative
NCO. The range of private goods and NCOs combingh@ concept and practice of
‘multifunctionality’, and we identified both the ations and their multiple combinations at
farm and regional level during TOP-MARD.

We also identified the ways in which commoditiesedarced by agriculture as well as NCOs
associated with both farming and the activitiefaoin households are utilised by non-farming
businesses and non-agricultural enterprise on famneseate new forms of market goods and
services. The most typical medium for transfornratocd commodities is the processing of
food and raw materials. The most usual mediumHerttansformation of NCOs is tourism,
but this is partly because it is the most recoghaed discussed in academic and professional
literature, and in policy measures directed atlroegions. The other economic activities
utilising commodity and non-commodity inputs addthe regional economy and directly to
regional material welfare or ‘capital’.

NCOs also affect the quality of life of residentsa number of other ways — through their
impact on the less tangible ‘capitals’ increasingbcognised as significant for rural
development: natural, cultural, social and humand,Aespecially important for rural areas
beyond the potentially shrinking commuter belt afgler towns and cities, NCOs affect the
perceptions of potential migrants — younger peeyie are inclined to leave, those of child
bearing age who may — but too often do not — retuew in-migrant groups, and older people
who may return, in-migrate, or leave. More impottiaior the future of rural regions, NCOs
have been shown to influence decisions to mig&itece the natural population in almost all
rural regions in Europe beyond the commuting bsltat best static, the dynamics of
population change are heavily dependent on migraterisions, and hence on NCOs as well
as material conditions such as incomes and emplotyme

In TOP-MARD we consider the combination of mater&id less tangible capitals to
comprise what we regard as ‘quality of life’, amistcomposite quality of life to be a major
driver of rural sustainability. Whilst we were nable to measure to precise relationships
between every ‘capital’ and decisions to migrateddferent age, education and gender

" For present purposes we will lump all such goadgther as NCOs or ‘non-commodities’, even if
some of them may have a partial market reward. ddiet is that some or all of the value of such
NCOs remains unaccounted for in the market pridesarquivalent in fees etc.
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groups, we were able to handle two important ‘@gitand to include the others within the
model so that future empirical work can allow thasbe calibrated and included.

As far as we have been able to discover, the iategr of NCOs, quality of life, and
demography (including migration) within a dynamystem model is unique to TOP-MARD
and its core and adapted POMMARD models. Truegti'emore work to be done to develop
the model, and to find — and make more precise e- iflevant data and functional
relationships. But to have built a complex modetto$ kind, and to have demonstrated its
functionality and utility for policy analysis, isaucial first step.

It may seem to those not engaged in this kind deawmour a simple matter to develop a set of
realistic and relevant policy scenarios, acceptablsuch to policy-makers, and then to assess
how these scenarios translate into on-the-grounidypmeasures, and action from farmers
and other policy target groups in very differendtitutional, economic, social, geographical
and environmental contexts. It is not! First of, @lis necessary to penetrate the often un-
transparent realms of policy discourse — what thab-rosa’ groups, the lobbyists, the
officials, the professionals, the ministers, betishould happen in future, and their discussion
of the practical politics, economics, and finanoeolved. Secondly, it is necessary to reduce
this rather large and diverse discourse to a maidgaset of scenarios for the future. Then we
need to convert these scenarios into policy measuarédifferent contexts, and the measures
into uptake and action by the social actors — faspregro-industry, SMEs, Leader groups and
so on. And finally, we need to assess the firseombnsequences of that action — how will
farmers change their production systems, commogityduction, intensity, land use,
employment etc. POMMARD does not do this. We useiotnodels, such as CAPRI, and
interviews with experts, to assess these firstroeffects. But once we have arrived at these,
we use POMMARD to trace through the medium and lergh dynamic impacts on the
regional economy, quality of life, agriculture agavironment.

Our analysis confirms that these impacts are ndbum or even in a consistent direction
across our study areas. Whilst more conventiormhfarative statics) analysis of agricultural
policy changes involving reduced payment to farnansost inevitably concludes that farm
and regional incomes will decline, the POMMARD mbasults show how, and why, this is
not necessarily so in an holistic and dynamic amsalpf the territorial system as a whole.
Thus, for example, a region that has a dynamic @sldtively high productivity non-
agricultural sector may benefit from a reductionaigricultural subsidies because it causes
labour to shift from low productivity and low wagagriculture to significantly higher
productivity and wage non-agricultural occupatiodswever, these occupations may not be
located in the most ‘rural’ areas, and so theré gl sub-regional implications which we do
not usually consider. Moreover, different regionB ave different labour market conditions.
For these kinds of reasons, one of our major patmyclusions is that policy content and
implementation must become ever more decentraiindddevolved, leaving the overall goals
and intent at central levels.

TOP-MARD has identified these and other relatiopshissues and conundrums precisely
because the systems modelling approach allows emider and explore them.

Further research is of course needed, and somigesé theeds have also been identified in
Chapter 10. We always need better data, and hettarstanding of on-the-ground responses
to policy and market changes. We need better krdgeleof the economic, social and
environmental impacts of different policy measuased ‘axes’ in different contexts. We need
to integrate POMMARD with other models, engagedptimisation, for example. We need
to deepen our understanding of the constituentquality of life for different groups of
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citizens (young, child-bearing, elderly, differegiender and ethnic groups) and the
relationship to migration behaviour. This is onfgpiwvork, important in and of itself, but also
for the development of more complex, holistic aryghaimic modelling of sustainable rural
development, and for the improved understandinghefimpacts of different policies and
policy options.

Those involved will testify to the didactic valuERPOMMARD. Between the researchers and
national user groups in 11 countries, well over k@ividuals were directly involved in the
research effort. All concerned learned a great tteah the process of building a complex
system dynamics model. This includes understandiveg discipline-neutral language of
system dynamics, deciding on the ‘modules’ or baddblocks of the model, understanding
how NCOs impacted on other sectors and the quaefitiife, how quality of life affects
migration decisions, and how different policieseaffactions of farmers, entrepreneurs and
other ‘on the ground'.

The work involved in TOP-MARD, in the background tevéals, in cooperation with other
research projects like MEA-SCOPE or SEAMLESS, inldig and adapting the model,
undertaking analysis, working out policy and reskaronclusions, could not have been done
without a large, multi-disciplinary, and expertre@f researchers from all the participating
countries and institutions, a highly skilled model{our consultant, Professor Tom Johnson)
who guided us all through the complex and time-oamag process of building and adapting
the POMMARD systems model, a well-known agricultyralicy analyst who helped us with
the policy scenarios (Professor Ken Thomson) andnterested and supportive group of
(largely) non-academics in the national user groapd national and regional ministries,
departments and agencies. Due credit must be govail those involved, including the less
obvious support staff dealing with the complex adstrative and financial tasks involved in
a Framework programme research project.
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Introduction

The paper is intended to both describe the techraspects of the Policy Model for
Multifunctional Agriculture and Rural Developmem®@MMARD) and to serve as a manual
for entering data, running the model, and interpgetesults.

There are 11 distinct but similar models (POMMARDSsE for each study-area. The model
described herein is referred to as the core mddh.core model is generic and includes the
common elements of the 11 study area models, brgsgmonds to none of them. Most of the
data in this model are hypothetical.

In this manual, we describe the elements, defimitidogic, structure, and the data entry
process of the prototype model. The testrsictureandlayout used here are suggested and
may be changed as the models evolve.

Model Structure

POMMARD is built with the Stella™ software. The oa# structure of the model is shown
in Chapter 6, Figure 6-1. The model contains 10utex] Initial Conditions, Policy Controls,
Indicators, Land, Non-Commodities, Agriculture, Qiyeof Life, Human Resources, Region,
and Tourism.

Unlike many models of economic relationships, thisdel issupply oriented. This means
that the model reflects an economy in which suplggisions (production technologies, input
use, product mix) drive the economy more than demdecisions (consumption choices).
Land use is the primary “engine” in this model. damse determines agricultural production
of commodities and non-commodities. It also detagrithe amount of labour employed in
agriculture.

The regional economy is, in turn, driven by thegwmriented agriculture module (and other
special modules) as well as some demand drivers ffee larger economy. The initial
conditions and policy controls provide inputs te tmodel for scenario analysis. Finally,
indicators allow the user to monitor changes in kaables.

Windows in the POMMARD Model

The POMMARD model contains several types of featuhat together lead to the dynamics
in the model. The Stella software includes foundaws or levels: interface, map, model and
equation. All levels except the equation level aeimtoptional devices for users to enter
information and to see graphs and table resultthi$nsection we describe the four windows.

Interface Window



Figure A.2 The Interface Window
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The Big Picture Figure A.3 The Big Picture
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Graphs and Tables

Users may choose between several pre-built grapbed the behaviour of the main variables
or create graphs of their own. The pre-built graphe accessed by clicking on the graph
icons. There are 12 types of graphs and 2 tablketaale:

Figure 4 Graphs and Tables

1. Population Components

2' Labour Market Population Labor Migration Land Regional Value of Indicators

3' Mlgratlon Component: Marke Use Output Ag Proc

4. Land Use

5. Regional Output _ _

6. Value of Ag Product

7' Net Farm |ncome Net Farm Percapita Tourism  Consumption Capitals NCO Sectoral &
L Income Income Stocks Population

8. Precipitate Income Projections

9. Tourism

10. Consumption

11.Capitals

12.NCO Stocks
13.Indicators (table)
14. Tabular Projections (table)

For each of these variables, one or more detar@gohg (or tables) are available. For instance,
the Population Components presents six graphs: tob@ population, the education
component youth, the education component working, dlge education component older
workers, the education component retirees, angiabth working QOL migrants.

The user may also build custom-designed graphsigtomize the pre-built graphs. To learn
how to build customized graphs, see “Graph Pad aSarf Operations: Creating/

Moving/Resizing/Closing a Graph Pad” in the Steflanual. The same option is available for
tables; see “Table Pad Surface Operations: Credhtfaying/ Resizing/ Closing a Table

Pad.”



Toggle Switch
ON for no change
The interface window includes a toggle switch tokenarror testing and ’
model calibration easier. The use of the ON for Glmange toggle is Flli
)

explained in the sectioQuality of Life Module ITI

Map Window

The map window is nearly identical to the model daw. The main difference is that the
former does not remind the user when the modeldsmplete. Its purpose is to allow model
builders to think about the structure of the sys&anit is being built.

Model Window



Figure A.5 The Model Window
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The model window is where a majority of the workdsne. It allows users to modify
assumptions of the model, add or replace dataoatfulit features, and so on. The model is
built with building blocks that are described below
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Model Building Blocks
Stocks

 Neo The role of stocks is to calculate and record tbeumulated levels of flows. The
nventories

levels of stocks are calculated by the model. dhievels (at time = 0.0) could be
required to start simulation near equilibrium os®gear levels.

Converters

; The role of converters is to transform data frone éorm to another (e.g., convert
b inputs into outputs or raw materials into ass&t®nverters can be used to calculate
values, introduce data, combine data, convert uaig so on.

Converters that have only arrows pointing away ftbem and no arrows pointing
toward them are exogenous data input sources.tyijesof converter almost always
contains ratios or coefficients of some kind.

convert, or report data. As these are a programpaedof the simulation model,

% Converters that have one or more arrows pointivgatd them either calculate,
9'YF they do not require any data entry.

Q Converters with small lines at the bottom expeta daputs in a graphical format.

Graphical . . w i . i
| Converters with a plus sign are called “summergst are used to obtain indicators.

They do not require any data entry.

Flows

QOL Coefs z é z
Flows describe the rate of increase or decrgastwcks. Users

NCO

Total Population

Consumption

@< @ ) are not required to enter data into them because tifpically
accept information from other model elements arelthsse to
Production calculate rates of flow. Flows with one-directiomoavs accept

only positive values, whereas bi-flows accept aalye.

Ghosts

Ghosts are replicas of flows, converters, or stdhks may be placed anywhere

il in the model, reducing the need for long connectdheir role is to reduce the
Initial Land Uses — clytter in the model diagrams. Any changes incaafet in either the building
block or the ghost affects both of them at the same.

Equation Window
The equation window contains the differential egquest and other relationships implied by

the model structure. These equations may be editedtly, but it is best to change them
indirectly by changing the model logic in the mod&hdow.
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Categories (Elements) in the Core Model
This section describes the basic elements in eftie @limensions in the model:
Types of Land

There ard types of land. The core model includes five types:

Types of Land Units
1 | Annual crop land hectares
2 | Permanent crop land hectares
3 | Grass land hectares
4 | Forest land hectares
Other land (e.g. urbanized,
5 | water) hectares

Non-commodities (NCOs)

11 non-commodities are identified in the core mpdel

Variable Units
1 Forest % percentage point change
2 Arable Land % percentage point change
3 Grass Land % percentage point change
4 Permanent Crops % percentage point change
5 Shannon Index index, 0 to infinity
6 Mineral Fertilizer kg/halyear
7 Excess Nitrogen kg/halyear
8 Biodiversity proportion, 0 to 1
Livestock Unit per
9 Hectare unit per ha
10 Land Cover Change hectares
11 CO2 Balance CO2/hectare

12



Production Systems

There arep types of production systems. In the core modghteproduction systems are
identified:

Mixed Livestock

Granivores

Beef Cattle

Sheep and Other

Other Ag Systems

Agro Forestry

Forestry

Other Systems

ONOOR~WNE

These are examples only. It is expected that iddadi study teams will change this list to
reflect conditions in their case study areas. Pebdn systems should include current
production activities but also those that may bduaed by policy changes (e.g., biomass
production).

Levels of Education

There aree levels of education. The core model includes six:
In Primary (students)

Primary

In Secondary (students)

Secondary

In Tertiary (students)

Tertiary

oA WNE

Users should not change the number of categolitb®ugh they may change the age ranges
of these groups. For example, if the typical agerohary, secondary, or tertiary students is

different from those assumed here (14, 18, ande22sy respectively), these may be changed.
See the Age In and Age Out Flows section inHoenan Resources Moduler details.

Sectors

There ares sectors. The core model includes 23. The last sebtmuldalwaysbe households.
Households are treated as if they are a sectorder do “close the 10" coefficients matrix
(the 10 Coefficients Converter in thigegion Modul¢ The 10 column for the household
sector should be expenditure coefficients for therage household in the region. The 10 row
for the household sector is the payments to houdeh@wvages, salaries, profits, rents,
dividends, and so on) by firms in each sector. ¢tve model also contains recreation and
tourism sectors to demonstrate howtigrism sectomay be incorporated.

13



Commaodities

There arece commodities in the models; eight are identifiedha core model:
Cereals

Forage

Pigs

Milk

Beef

Sheep

Wood

Non-Conventional

N WNE

Capital

There arek types of capital in the model; five are identifiadhe core model:
Natural Capital

Material Capital

Human Capital

Cultural Capital

Social Capital

agrwnhE

Currently, only thdirst two capitals are used (see Chapter 3).
Cohorts

There area types of cohorts in the model; four are identifiedhe core model:
1. Age 0-19

2. Age 20-39

3. Age 40-64

4. Age 65 plus

Users who want to add or change elements shouéd tefthe sectiorAdding/Changing
Elements in the Categories

The Logic of POMMARD

This section of the manual discusses the theory assdimptions underlying each of the
model’s modules. In the diagrams in this secti@ghemodule is isolated for simplicity, but
the reader should note that there are additiona@t-module linkages that are not shown in the
diagrams. Furthermore, the mathematical descriptiminthe logic are often simplified by
suppressing the time variable. Time is depictedtbynly when it is important to the
expression. All variables in this model are a fuorcof time.

14



The Land Module

Figure A.6: The Land Module

m 0 Land 2 8 We start our discussion of

POMMARD with the Land
@TotalLand Module. We assume that
Check

4 agriculture is supply driven,

Initial Land . .

by Use subject to certain demand

constraints and organized into

it Lo e Land Stocks alterngtlve prqductlon systems.
by Use Land is the primary resource or

i Land capital affecting supply of

Land
Requirements

Change in Land Use Uses . -
agricultural commaodities.

Allocation of land to production systems determim&sd use. Current land used in each
production system is obtained as the sum of thealhiand Use and the Change of Land Use
from the Initial Conditionsand Policy ControlsModule, respectively. Land Uses, together
with the Land Requirements, determine the landkstagsed by each production system.
Changes in land use and type affect Mwgiculture, Human ResourcedNon-Commodities
andRegionModules.

Land Requirements Converter (units: proportion)

This two-dimensional converter describes the amadirdach land type (rows) required by

one hectare unit of each production system (colynttesch value represents the proportion of
total land required by each production system tbamnes from each land type. For

instructions on entering this data, seedh& entry section.

Land Uses Converter (unit: hectares)

This converter calculates the current land usezhoh production system. It is obtained as the
sum of the Initial Land Use (from thaeitial Conditions Modul¢ and the Change in Land
Use.Users are not required to provide any information.

LU, =LU, (0) +ALU, fori=1..p
p is the total number of production systems
LU, is the total land used for egmtoduction system

LU, (0) is the initial land used by each production sys(this comes from thinitial
Conditions Modulg
is the change in land use by each production syste

ALU;,

15



Change in Land Use Converter (units: hectares)

This converter accepts changes in land use inradlyction systems over time. Together with
the Initial Land Use (from thénitial Conditions Modulg determine the Land Use variable
that is used as input in many operations withinAkeculture Module For instructions on
entering this data, see tbata entry section.

Land Stocks by Use Converter (units: hectares)

This two-dimensional converter (land types and pobidn systems) distributes the total land
use by type to production systems over time. Udensot enter data into the converter.

LSU,, =LR, * LU, for i=1..1 & j=1...p

I is the total number of types of land
p is the total number of production systems
LSU, ; is the land stocks by use by type of land andrgyction system

LR, isthe land requirements by type of land angtmyluction system

LU, s the total land used for egmtoduction system

Initial Land by Use Converter (units: hectares)
This two-dimensional converter (land types and potidn systems) recaptures the initial

levels of the Land Stocks by Use Converter. Thiformation is used in theNon-
Commodities ModuleUsers are not required to modify any values.

ILU,, =LSU,, (0)

I is total number of types of land
p is the total number of production systems
LU, | is the initial land by use, by type of land, arydgooduction system

LSU,;(0) isthe initial land stock by use, by type of laadd by production system

Total Land Check Converter (units: hectares)

This converter is used as a check to ensure tladtlemd does not decrease or increase. It is
expected that the difference between the totalalnitand Use (from thénitial Conditions
Module) and the Land Stocks by Use must be zero. If tieg, land summation alarm
indicators will turn red. Users are not requireartodify any values.

P |l P
TL=Y LU, (0)->.> LSy, for i=1..p& j=1...1
i=1 =1 i=1
I is total number of types of land
p is the total production system
TL is total land change

LSU,; island stock by use, by type of land, and by potidn system

16



LU, (0) is the initial land used by production systemss(thformation comes from
thenitial Conditions Modulg

The Non-Commodities Module

Figure A.7 The Non-Commodities Module
This module is an important
D &) Non Commodities 2 8 link to Quality of Life Module
due to the migration it
induces.
There are eleven types of non-
) { 7 ) commodity outputs included
broduetion Neos Land Cover | in this model. Some of these
Systen Changes Cover are related to and use and
e other to production systems.
In order to keep the model as
simple as possible but also to minimize the proBlénvolved when adapting the model to
particular study areas, we have only one dimenomon-commodity outputs (NCO) and
divide the contributing sources of change into foyes: land use related NCO change, land
cover related change, Shannon index of diversihg aroduction system related NCO
changes. As a consequence, there is significanindathcy in the converters. Converters
contain zeros for all unrelated elements.

Livestock
Coefs

The eleven NCO categories (elements) are as fallows

12. Forest % (percentage point change): cumulativegdanarea devoted to forests

13. Arable Land % (percentage point change): cumulathenge in area devoted to arable
land

14. Grass Land % (percentage point change): cumulatnamge in area devoted to grass
land

15. Permanent Crops % (percentage point change): ctireuléhange in area devoted to
permanent crops

16. Shannon Index (index, 0 to infinity): entropy me@sof land use diversity

17. Mineral Fertilizer (kilograms/year) : total minéfartilizer applied per year

18. Excess Nitrogen (kilograms/year): total surplusndfogen applied over that used by
plants applied per year

19. Biodiversity: total utilized agricultural land dar low-input farming systems

20. Livestock Unit per Hectare: total number of livast units per hectare

21. Land Cover Change (hectares): total negative chemg®pland

22. COZ2 Balance: total net emissions of CO2

The first four non-commaodities are related to lahdnges.

The fifth NCO type is the Shannon Index. This inggxalculated from the amounts of land
of each type.

Next is the NCO production system array (hon-comitiesdand production systems), which

includes categories 6, 7, 8 and 11. This arrayhéstotal amount of each non-commodity
produced by on one hectare of each productionsyste

17



NCO 9 is the livestock unit per hectare which ikalated by dividing the total number of
livestock units in each production system by thenber of hectares in each production
system.

NCO 10 is land cover change. Land cover changqualdo the negative of annual change in
the stock of annual cropland. Because croplancereiglly a less desirable land use than
other farm uses, increases are recorded as neghavges.

NCOs Converter (units vary)

This converter aggregates the contributions of N&@@duction Systems Changes and NCO

Land Cover Changes in order to obtain the totatpetion of non-commodities. Users are
not required to make any changes here.

p |
NCOs = > NCOPSCh, +> NCOLCh,
h=1

j=1
fori=1...nco, j=1...p & h=1..l
I is the total number of types of land
p is the total number of production systems

nco is the total number of non-commaodities
NCOPSCh; is the NCO PS Changes by non-commodity and pramtusy/stems

NCOLCh, isthe NCO Land Cover Changes by non-commodityland types

NCO Production Systems Changes Converter (unitg var

This two-dimensional converter (non-commodity amddpiction systems) represents the part
of the total production of non-commodities relateghroduction systems:

1) NCO Types 6, 7, 8 and 11: NCO Produced by ProoluSystems (units vary)

The NCO Production System Changes converter cagsulthe amount of each non-
commodity produced with one hectare of each produdystem.

NCOPSChin eral_ fertilizer,j — NCOPS(r\hineral_fertilizer,i * IZ LSUh,i
h=1
NCOPSCRcess nitrogenj = NCOPSG,cess nitrogen * IZ LSU,;
h=1
NCOPSChgersty.; = NCOPSGiogersyy.; * le LSU,
=
NCOPSCHy, paance; = NCOPSCo, paance; * ; LSU,,

forj=1..p&h=1..1

I is the total number of types of land
p is the total number of production systems

18



NCOPSG;; Iis the coefficients for the production systematel changes in NCOs

(NCO PS Coefficients). It includes the change ioheaon-commodity
by one hectare of each production system
LSU, | is the land stock by use, by type of land, angtmduction system

(this comes from theand Modulé

2) NCO Type 9: Livestock Units per Hectare (uniitgestock units/hectare)

- * h=1 Y
NCOPSCRestock_unit_per_ha,j - LSCﬁvestock_unit_per_ha,j

forh=1..1&j=1...p

I is the total number of types of land

p is the total number of production systems

LSGiestock_unit_per_naj 1S the livestock coefficient by non-commodity apcbduction
system

LSU, | Is land stock by use, by type of land, and bydpombion system

(this comes from theand Modulg

Users are not required to enter any informatioa thts converter.
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NCO Production System Coefficients Converter (unatsy)

This two-array converter (non-commodities and potidun systems) contains the quantities
of non-commodities produced on one hectare of gaolduction system. Users can enter
values for their production systems. For instrutdion entering this data, see tteta entry
section.

Livestock Coefficients Converter (units vary)
This two-dimensional array converter (non-commaeditind production systems) contains the

guantities of livestock units per hectare of eaocbdpction system. Users enter values for
their production systems. For instructions on eéntgethis data, see tidata entry section.

NCO Land Cover Changes Converter (units vary)

This two-dimensional converter (non-commodity aadd types) represents the part of non-
commodities related to land types.

1) NCO Types 1 through 4: Land Changes (units: peaggnpoint change)
These NCO Land Changes represent the change ia ¢fdand in percentage. Note that

the percentages calculated are not percentage ehangpercentage point changes
Thus, an increase from 10% to 15% is a 50% incrleasenly of 5 percentage points.

p p
D LSU, ;- ILU,
j=1

NCOLChorest_%,h =100* LCforest_%,h 12 p |
> Y LSy,
j=1 h=1
p
LSU,; - D ILU,;
NCOLCQrabIe_Iand_%,h = 100* I-Carable_land_%,h 1= p | =
D LSy,
j=1 h=1
p p
le LSU,; - hzl ILU,
NCOLCh, e 1ang o6 =100% LC o ot opn * — -

NCOLCh » =100% LC * 1= =

permanent crops_%,h

ermanent crops_%,

forh=1..1 &j=1...p

I is the total number of types of land
p is the total number of production systems
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LG, is the land coefficients by non-commodities aypktof land

LSU,; is the land stock by use, by type of land, angitoguction system (this
comes from théand Modul¢g
ILU, | is the initial land by use by type of land anddrgduction system (this

comes from théand Modulg
2) NCO Type 8 Shannon Index (units: index)

This converter calculates the Shannon Index.

NCOLCI’Lhannon_converter,h = SCshannon_converter,h * (p]:l|—* Log(pJ:l|—))
D> D LSU,, D> D LSU,,
j=1 h=1 j=1 h=1

forh=1..]1 &j=1...p

I is the total number of types of land

p is the total number of production systems
SCinannon converterh is the Shannon Converter Coefficient
LSU, ; is the land stock by use by type of land and bydpction

system (this comes from tthe@nd Modulé
3) NCO Type 10: Land Cover Change (units: hectares)

This NCO Land Change records the change in crop#mak through the use of the Land
Cover Coefficient Converter. Because cropland gaheis a less desirable land use than
other farm uses, increases are recorded as negaawvges.

p p
NCOLCtl‘End_cover_changeh = I-Ccland_cover_changeh * (z I-SUh,j - z ”‘U h,j)

j=1 j=1
fori=1..1&j=1...p

I is the total number of types of land
p is the total number of production systems
is the land cover coefficient by non-commoditesl land type

is the land stock by use by type of land and bydpction

system (this comes from tih@nd Modulé
ILU, is the initial amount of land of each land usd &g production

system (this comes from tih@nd Modulé

I-Ccland _cover_changei

LSy,

i

Users are not required to enter any informatiothi® converter.

Shannon Coefficient Converter (units: 0, 1)

This two-dimensional converter (non-commodities #uud types) is used to calculate the
NCO Land Change Type Shannon Converter. No datg Emecessary.

Land Coefficients Converter (units: 0, 1)
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This two-dimensional converter (non-commaodities &t types) is used in the calculation
of the NCO Land Cover Change. This array simply snigmd types (e.g., forest, annual
cropland) onto NCOs (e.g., forest %, arable land &gers do not need to modify this
converter.

Land Cover Coefficients Converter (units: 0, 1)
This two-dimensional converter (non-commodities &t types) simply maps changes in
annual cropland onto the Land Cover Change NCOrdJde not have to modify this

converter.

The Agriculture Module
Figure A.8 The Agriculture Module
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organized into alternative
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Ag Values Ag Prices Copnmodity ~ Commodity prOduce CommOdItIeS

Valle Change Subsidies

Ag Output N
Coefs Outputs
Agriculture  purchases  of
inputs (including payments to
households for labour and
ownership inputs) depend on
Subsidies land use and agricultural input
coefficients for each
production system. These
input  purchases augment
_ demand for production
Ag Income Land Subsidy Land . .
Labour Inputs Change Income Subsidies elseWhere in the reglonal
Demand economy. Land use, together
with the labour-land ratios,

Income

determines the agriculture demand for labour.

Agricultural production, determined by the amouritland allocated to each production
system and the agriculture output coefficients, tthe agriculture output inventories. The
rate of outflow of these inventories is equal te Hgriculture commodity use. The dynamic
stock of agricultural commodities is then calculiatey integrating the net of inflows and
outflows over time.

Ag Output Inventories (units vary)

This is the stock of agricultural commodities céted by integrating the net of inflows and
outflows.

AOL (t) = AOI (0) + _[;(Al?(t) - AOU(t))dt fori=1...c

C is the total number of commodities
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t is time

AOI (t) is the inventory of agricultural commodities timet

AOI (0) is the initial level of agricultural commoditiesinventory

AR(t) is the rate of additions to inventory (infloviflat is, the rate of production

of commodity
AQU, (t) is the rate of sales or consumption (outflow) @henodities

For this stock, it is not necessary to enter ihitedlues because the model begins with values
equal to 0.

Ag Production Inflow (units vary)

This inflow is the sum of the total output (commgdliproduced in each production system.
Users are not required to provide information is flow.

p
AP =) AgQ; fori=1...c&j=1...p
=1
c is the total number of commodities
p is the total number of production systems

AP is the agricultural production of each comityod
AgQ ; is the agricultural output of each commodity proetl by each production
system
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Ag Output Use Outflow (units vary)

This flow calculates the outflow from the Ag Outplmventories. It is assumed that all
inventories are consumed so it is equal to thentorees. As those values are calculated,
users do not need to change any of these values.

Ag Input Coefficients Converter (unit: thousandsaofos/ hectare)

This converter is a two-dimensional array (agrietdt inputs [i.e., sectors] and production
systems). The coefficients represent the purch&sepats per hectare in each production
system. Values must be modified to reflect localdoiction systems. For instructions on
entering this data, see tbata entry section.

Ag Inputs Converter (unit: thousands of euros)

This two-dimensional converter (sectors and prddacsystems) calculates the agriculture
sector’s expenditure on each input (sector) by pebdn systemFor the case of households
(sector 23 in the core model), this converter regmés the payments to operators, owners, and
labourers. Users are not required to provide afgrnmation.

Alnp, ; = AIC, ; * LU fori=1...s&j=1...p
S Is the total number of sectors
p is the total number of production systems

Alnp,; is the agricultural input purchased from eachigeay production system

AIC,; isthe agricultural input coefficients for eadioguction system and sector

LU, is the land use of each production system (imses from thé.and Modulg

Labour Land Ratios Converter (unit: persons/hegtare

This two-dimensional array converter (education gmdduction systems) represents the
person-years of labour (measured in full-time eglgints or FTE®) required from each
education level per hectare of each productionegsystUsers must modify these ratios to
reflect the labour usage patterns in their regkor. instructions on entering this data, see the
data entry section.

%8 Full-time-equivalents (FTE) here should be intetgd as the total number of years that the perswkswFor
example, a person working one quarter of the yedrt@o days of each five-day week would be couated
.25*.40=.1 FTEs.
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Ag Labour Demand Converter (unit: persons)

This two-dimensional converter (education and pobida systems) represents the total
number of workers (measured in FTE) required inhgamduction system. Users are not
required to provide any information.

ALD, ; =LLR ;* LU, fori=1..e&j=1...p
e is the total number of education levels
p is the total number of production systems

ALD, ; is each production system’s labour demand by lef/etiucation
LLR ; is the labour land ratio by education level andbghproduction system
LU, isthe land use of each production system (thises from thé.and Modulg

Ag Output Coefficients Converter (units: units Vaectare)

This converter is a two-dimensional array that aorg the yield of each agricultural
commodity (rows) from each production system (callinYields can be represented by ton,
livestock units, cubic meters, euros, or hectaréanél, depending on the commodity. Data
must be entered by the user to reflect the yiedthfproduction systems in his/her region. For
instructions on entering this data, seedb& entry section.

Ag Outputs Converter (units vary)

This converter is the total output produced (comitnes) in each production system. This
array is calculated by multiplying the Ag Outputeficients by the Land Use. Users do not
require completing any information.

AgQ; = AOC  * LU, fori=1..c&j=1...p
c is the total number of commodities
p is the total number of production systems

AgQ ; s the output of each agricultural commodifyeach production system
AOC ; is the coefficient array containing agricultucaitput of each commodity by

each production system
LU, is the land use of each production system (imses from thé.and Modulg

Ag Prices Converter (units: euros)

This converter accepts the agricultural commoditycgs farmers receive for their
commodities. These are used together with Ag Promludo determine Ag Values. For
instructions on entering this data, seedh& entry section.

Ag Values Converter (units: euros)

This one-dimensional array calculates the totaliadf agricultural commodities produced.
Users do not need to change these values.

AV, = AP*CP fori=1...c
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C is the total number of commodities
AV, s the value of each commodity

AP s the total production of each commodity
CP  isthe local price of each commodity

Commodity Subsidies Converter (units: euros)

This converter permits the introduction of subssdpaid to farmers for the production of
specific agricultural commodities. For instructioms entering this data, see tHata entry
section.

Commodity Value Change Converter (units: euros)

This one-dimensional array calculates the changealme of agricultural commodities due to
changes in farm level prices (relative to the atiprices) and subsidies. Users do not need to
change these values.

CVG =(CP -CP(0),) * AOU, +CS * AOU, for i=1...c

c IS the total number of commodities
CVC s the value of each commodity

CR s the price of each commodity

CR(0) is the initial price of each commodity

CS isthe subsidies of each commodity

AOQU, is the consumption of the agricultural commodity

Production System Subsidies Converter (units: guros

This converter allows the payment of subsidiesatongrs for particular production systems.
These subsidies are constant values per hectam@ pdrticular production system. For
instructions on entering this data, seedb& entry section.
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Production System Subsidy Income Converter (uBiigsos)

This converter calculates the total income from $ubsidies based on hectares in each
production system. Users do not need to change tredges.

PSS| =PSS* LU, fori=l...p

p is the number of production systems
PSS] s the production systems subsidies received

PSS  is the subsidy received per hectare of produci@iem
LU, is the land use of each production system (imses from thé.and Modulg

Land Subsidies Converter (units: euros)

This converter allows the introduction of subsidesd to farmers for each hectare in each
land type. These subsidies are constant valuetigmare. For instructions on entering this
data, see thdata entry section.

Land Subsidy Income Converter (units: euros)

This converter calculates the total income receifeedsubsidies based on land types. Users
do not need to change these values.

p
LSI, =LS * > LSU, fori=1...1&j=1...p

j=1

p is the number of production systems
I is the number of land types
LSI is the total land subsidy received by land type

LS is the subsidy received per hectare of land type
LSU,; isthe land stock by use by land type and prodactystem (this comes from

theLand Modulé
Ag Income Change Converter (units: euros)
This one-dimensional array calculates the changagnicultural income received by farm

households due to price changes and land and pgrodwsystem subsidies. Users do not need
to change these values.

c | P
AICN, g senos= 0 CVG + D LSI, +> PSS| fori=1...c,j=1..1&h=1...p
i=1 =1 h=1
C is the number of commodities
I is the number of land types
p is the number of production systems

AICh o 1S the change in agricultural income earneddosn households due to

all price changes and subsidies
CVvC is the change in value of each commodity dyaritte changes
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LSI, is the land subsidy income received
PSS|, Is the production systems subsidy income received

The Quality of Life Module

Figure A.9 The Quality of Life Module
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vacant jobs). We
assume that each autonomous in-migrant createsndeimiahis or her job.

ON for Change in
no change Capital

QOL Migrants Stock (units: persons)

This stock records the cumulative number of in- antd migrants due to changes in quality

of life. Initial conditions are assumed to be zkezause only changes are of interest. Users do
not need to change any of those values.

QOLMS(t) = QOLMS (0) + j; (QOLM. (t))dt fori=1.a

a is the total number of cohorts

t is time

QOLMS(t) is the QOL inventory of migrants for cohortstiate t
QOLMS (0) is the initial level of QOL inventory of migremby cohort

QOLM, (t) is the rate of QOL migration flow by cohort ahet
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QOL Migration Flow (units: persons)

This bi-flow calculates migrationin or out) by cohort level based on changes in natural,
material, human, social, and cultural capitalhe actual calculation incorporates a third-
order exponential smoothing function with a deldyvmo years. The effect of this delay is to

spread the response to changes over a two-yeadpéld data entry is needed.

n e
QOLM; = Z(AC,- *QOLG;; * Z Bh) fori=1.a, j=1..n&h=1...e
= he1

a is the total number of cohorts

n is the total number of possible capitals

e is the total number of education levels

QOLM, s the total QOL migration for each cohort

AC, is the change in capital

QOLC;; isthe QOL coefficients of each cohort and apit

P is the population cohort by education levelqtimformation comes from

theHuman Resources Module

It is important to note that changes in qualitylitd induce three types of migrations (in or
out) depending on the age of the migrant. The fiedegory is youth (age 0 to 19) with

secondary education but who do not have depend&hé&second category includes those
who are active in the labour market (age 20 tol&#)who migrate (in or out) without direct

relationship to job opportunities. This group i€@mpanied by their dependents. The third
group includes retirees (age 65 plus) who migratleout the incentive of employment.

People in the second group are assumed to joitabwur force and to add to the regional
production proportionately to their numbers, crega QOL Final Demand (from thegion
Module). This new final demand leads to more demand forkers (through the Non Ag
Labour Demand from thé&Region Modul¢, and thus more migration (they and their
dependents). By contrast, the first and the thinalgs join or leave the labour force, which
changes the demographics and income of the regibrides not affect the labour market
directly. All groups also add consumption in theramy because of the change in household
income, which induces Other Final Demand (fromRlegion Modulg.

QOL Coefficients Converter (units: proportion)

These coefficients (oelasticitieg represent the proportion of net migration (in ratgon —

out migration) of each cohort due to changes imégoe of capital. Only natural and material
capitals are being used at this time. The QOL ieltiss are based on regression analysis of
data collected in the study areas. In general eth@ties should not be altered by users, but
for instructions on modifying those values, seedht entry section.

ON for No Change Converter

This converter is used to disable the QOL changewder to test the stability of the model
and to determine the equilibrium levels of otheralales. This converter is associated with a

29 At this time only coefficients for natural and redal capital have been estimated.
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toggle switchon the interface level. When the toggle switchgisen (ON), changes are
disabled.

Change in Capital Converter (units vary)

This converter calculates the change in each dapiitierent calculations are used for each
of the five capitals. In the natural capital castidn, the rate of change in NCO forest % is
divided by 1.1 based on empirical estimates of ¥laigable’s contribution to natural capital.

Similarly, in the case of material capital, the mip@ in per capita income is divided by its
coefficient, 1.767. No additional data is requifieain the user.

_ N Cosforest_% (t)

ACnatural_capital - 11 * (1_ ONC)
_PCI(t)

ACmaterial_capital - 1.767 * (1_ONC)

t IS time

AC, ural_capital is the change in natural capital

AC, ierial_capital is the change in material capital

NCOS et 0 (t) IS the time derivative of the production of thenrcommodity
Forest_% (this information comes from tN@en-Commodities
Module)

Pbl(t) Is the time derivative of per capita income (tm$ormation
comes from th&egion Modulg

ONC is ON for no change

The Human Resources Module

Land use determines the agricultural labour neBa@snand and other internal and external
changes determine the non-agricultural labour neEdis module calculates the total labour

demand, in and out migration, and the typical demaolgic processes (births, deaths, and
aging). This module also deals with the educatiehanges in the population. In addition, it

uses information from thRegionandQuality of Life Modules and generates values that are
subsequently used in tiReegion Module
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Figure A.10 The Human Resources Module
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R,j(t) = F.’, (O)+j(B|,j(t)+A|i,j(t)+ Mi,j(t)+ DMi,j(t)+QOLMg,j(t)_AQ,j(t)_ Di,j(t))dt

fori=1...a&j=1...e

a Is the total number of cohorts

e is the total number of education levels

t IS time

P, is the population by cohort and education lexe¢imet

) is the initial population by cohort and educatiewvel (this comes from
the Initial Population Converter in theitial Conditions Modulg

B, is the births at time (all newborns are added to the 0-19 in-primary
category)

Al; (1) is the rate of transition of the population iato older cohort by cohort
and education level at tinte

M, ;) is the migration rate of worker by cohorts and cadion level
at timet

DM, ;(t) is the rate of dependent migration by cohortd aducation level at
timet

AQ (1) is the rate of transition of the population ofiteach cohort by cohort

and education level at tinte
QOLMg; ; () is the quality of life migration rate for eldergnd youth who are not

able to work at timé
D;; () is the death rate by cohort and education lat/gimet

Initial values of population groups must be incogted. This information will be
incorporated in the Initial Population Converter tine Initial Conditions Module For
instructions for entering this data, see dla¢a entry section.
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QOL Migration Flow (units: persons)

This bi-flow represents people that migrate duehanges in quality of life but do not directly
increase the labour demand. This group includesetlaged 65 and over without dependents,
and secondary youth (ages 0 to 19 without depesgent who are not part of the working
age population (see more detail in the QOL Migrafdow from theQuality of Life Modulg.

No data entry is necessary.

QOLMgo—lg,secondary = QOLMO—lQ

P ,
QOLMGss_piusj = QOLMgs_pius ™ Pl

e

>R

65_ plus,h
h=1

for j=primary, secondary, tertiary & h=1e..

e is the number of educational categories
QOLMGy ysemndary 1S the quality of life migration (positive or netye) for

secondary youth who are not members of the labmwaef

QOLMGgs s Is the quality of life migration (positive or regve) for elderly
who are not members of the labour force
QOLM,_;, is the quality of life migration flow for youthHis information

comes from th&uality of Life Modulg
is the elderly population by education level

P

65_ plus, j
Migration Flow (units: persons)

This bi-flow calculates the rate of in- or out-nagon of workers. This flow is based on the
labour requirements of the region relative to @igolir supply. It should generate flows only
for the 0 to 19, 20 to 39 and 40 to 64 age groupsanly for the primary, secondary, and
tertiary education groups. No data entry is necgssa

M;; =MS ;* (LD, -LSp *(1-UR)) fori=1..a&j=1...e
a is the number of cohorts
e is the number of education levels

i

MS; is the migration share by cohorts and educatiorevell

LD, isthe labour demand by education level

LSp, is the labour supply by education level

M. . is the migration flow (positive or negative) byhoot and education level

UR; is the unemployment rate by education level

Migration Shares Converter (units: proportion, @}o

This two-dimensional array converter (cohorts ardication level) controls the total
migration (in and out) of working age people inp@sse to changes in regional labour
demand and quality of life. Because this populatrati often migrate with their family
members—both youth and elderly—who are assumedotd, vit is important to determine
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these values together with the Dependents Convdités array should have non-zero values
only for the 0 to 19, 20 to 39, and 40 to 64 ageugs and for the primary, secondary and
tertiary education groups. Values must be entegethé user. For instructions for entering
this data, see th#ata entry section.

Labour Demand Converter (units: persons)

This converter aggregates labour demanded in theudtgre and non-agriculture sectors. No
data entry is necessary.

p s
LD, =) ALD; +> NALD, fori=1...e,j=1...p& h=1...s
j=1 h=1
e is the number of education levels
p is the number of production systems
S is the number of sectors
LD, is the total labour demand by education levemfriie agriculture and non-

agriculture sectors
ALD, is the total labour demand by education levehftbe agriculture sector (this

information comes from thagriculture Modulg
NALD is the total labour demand by education level ftbenon-agriculture sector,

which in this is case comes from tRegion Module

Labour Supply Converter (units: persons)

This converter calculates labour supply by educatwel. No data entry is necessary.
a a a
I—Spprimary = Z I—Fj,in_ primary + Z I—Fj,primary + Z LFj,in_seoondary
j=1 i i

a a
LSReoondary = z LFJ ,secondary + z LFJ ,in _tertiary

= j

£
I-Sgertiary = z I-Fj,tertiary
=1

a is the number of cohorts
LSp is the labour supply by education level

LF,;; is the labour force participation by cohort aufiication level

Labour Force Converter (units: persons)

This converter calculates the labour force by cohad education level based on the labour
participation rate and the population. No datayeistnecessary.

LF . =LFP

. ¥R, fori=l..a&j=1...e
a is the number of cohorts
e is the number of education levels

LF,;; s the labour force participation by cohort addeation level
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LFR ; is the rate of labour force participation by cdterd education level
P

i is the population by cohort and education level

Labour Force Participation Converter (units: praojor, O to 1)

This two-dimensional array converter (cohorts addcation level) represents the proportion
of the population in each cohort and education gritiat is active in the labour market. It is
assumed that students are not part of the laboce.foFor instructions for entering this data,
see thalata entry section.

Unemployment Rate Converter (units: proportiom Q)

This represents the unemployment rate per educhkti@t. For instructions for entering this
data, see thdata entry section.

Dependent Migration Flow (units: persons)

This bi-flow calculates the rate of in or out migpa of dependents of workers. This flow is
based on the migration rates of workers and themtgnt:worker ratios. This flow variable
generates flows of dependents only for the 0 tmm3®&imary and in-secondary school groups
and possibly over 65 age groups for the primargosdary and tertiary education categories.
It is assumed here that the pattern of dependsrsnilar for both the age 20 to 39 and age
40 to 64 groups. While this is not likely in praetj the error caused by this assumption will
be small if the dependent:worker ratios are anageifor workers aged 20 to 64. No data
entry is necessary.

DM;; =D€ ;*(Myy49; *Myps,;) fori=l..a&j=1...e

a is the number of cohorts

e iIs the number of education levels

DM, is the rate of migration of dependents (positiven@gative) by cohorts
and education level

M 2030 is the migration rate of workers by age 20 ta8€ education level

M 40-64, is the migration rate of workers by age 40 tafd education level

De . Is the ratio of dependents by cohorts to workétis education level

Dependents Shares Converter (units: proportioa,1) t

This two-dimensional array converter (cohorts addcation level) contains the ratios of
dependents to labour force members, both by c@mattoy education level. For each worker
with primary, secondary, and tertiary educatiorns trray gives the number of dependents
aged O to 19 in primary and in secondary schootl paossibly retirees with primary,
secondary, or tertiary education. The only non-zel@ments should be in the primary,
secondary, and tertiary education 20- to 39- andtd(55-year-olds and the primary and
secondary educated 0- to 19-year-olds. Values imeigintered by the user. For instructions
for entering this data, see thata entry section.

Births Inflow (units: persons)
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This flow calculates the total amount of peoplenbdr is assumed that infants are born only
to adults aged 20 to 39. No data entry is necessary

BO—19,in_ primary =BR* z P20—39,h forh=1..e
h=1

e is the total number of education levels
Bo-10in_primary 1S the births of the 0 to 19 cohort

Pho-sen is the population of age 20 to 39 by educatioelle
BR Is the birth rate

Birth Rates Converter (units: proportion, O to 1)

This converter is a constant value that represamtsstimate of the annual rate of birth among
families ages 20 to 39. User should provide thlaerdor their study area. For instructions for
entering this value, see tdata entry section.

Death Outflow (units: persons)

This flow represents the total number of people wleo It is calculated by multiplying the
total population by cohorts and education levelhmy rate of death of the cohort population.
No data entry is necessary.

D,;=R,*DR fori=1..a&j=1...e

a is the total number of cohorts

e is the total number of education levels

D;; s the population death by cohort and educdéuel
P is the total population by cohort and educatioele

DR s the death rate by cohort

Death Rates Converter (units: proportion, O to 1)

These constant values represent the annual mgntaté of members of each cohort. Users
should provide these values for their study area.ifstructions for entering these data, see
thedata entry section.

Age Out Inflow (unit: persons)

This flow calculates the total number of people videzause of age leave each age cohort to
join the next older age cohort. No data entry isaissary.
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Age Out Education level (j)
g In Primary Primary In Secondary] Secondary In Teytia | Tertiary

Age 0- I:)0—19,in _ primary I:)0—19, primary I:)0—19,in _seoondary PO—19,SetDndary I:)0—19,in _tertiary 0
19 14 6 4 2 2
Ag e20- 0 I:)20—39,in _semndary 0 P20—39,secnndary P20—39,in _tertiary I:)20—39,tertiary
39 20 20 2 18

e Age 0 P40—64,in_secnndary 0 P40—64,secnndary 0 P40—64,tertiary

‘% 40-64 25 25 25

5 | Age 65/ 4 0 0 0 0 0

O | plus

Note: If the standard age of graduation out of primaggondary, and tertiary school is not
14, 18, and 22, respectively, then the first antbsd rows of formulae must be changed.
Furthermore, if the mandatory retirement age i$iexaor later than 65 then the third row of
formulae must be changed.

Age In Inflow (units: persons)

This flow represents the aging of the populatia@nfrcohort to cohort and through the levels
of education. No data entry is necessary.

The in-primary education level includes all indiwads from birth to the completion of

primary school, which is assumed to happen at ¢izecd 14 (this may be changed to match
the educational system of particular regions). Me ages into the in-primary level. New
members of this group are either born or migrate in

At 14 years, individuals age-out of the in-primagsoup and either go into the primary
educated category (1-Secondary Education Rate),ntwr the in-secondary category
(Secondary Education Rate).

At 18 years, individuals age-out of in-secondargl go into one of three categories: they go
into the local labour market (1-Local Higher EdumatRate-Exit Rate), they go into the in-
tertiary (Local Higher Education Rate), or theytéke region (Exit Rate).

At the age of 20, individuals age-out of the thgeeups included in the 0 to 19 cohort: those

in the 0 to 19, primary-educated group age intdo289, primary-educated group; those in the

0 to 19, secondary-educated group age into the 39 secondary-educated group; and those
in the 0 to 19 in-tertiary group age into the 2@®oin-tertiary group.

At 22 years the in-tertiary group ages into thé®@9 tertiary group.

At the age of 40 individuals age into the 40 to pdmary, secondary, and tertiary-educated
groups.

At the age of 65, individuals age into the 65 plusimary, secondary, and tertiary-educated
groups.
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Education level (j)

Age In In . : .
Primary Primary In Secondary Secondary In Tertiary Tertiary
1 2 3 4 5 6

1 Age 0-19 0 AOO—lg,in_primary Aoo—lg,in_primary AOO—lg,in_secnndary AOO—lg,in_secnndary 0
x (1-SER x SEF x(@1-LHE-ER x LHE

— 2 A9920'39 O AOO—lQ, primary O AOO—lQ,Sechdary AOO—lQ,in_tertiary A020—39,in_tertiary

@ 3 Age 40'64 O AOZO—39,primary O AOZO—39,seo;)ndary O AOZO—39,tertiary

o

Age 65
§ 4 pl?JS 0 AO4O—64, primary 0 AO4O—64,seoondary 0 AO40—64-te”iaW

AQ ; Age out by cohort and education level

SER Secondary Education Rate
LHE Local Higher Education Rate
ER  Exit Rate

Note:

1. Those who go into the labour force are represehte@l-SER) and (1-LHE-ER) for those who finish paiy school and secondary school,
respectively.

2. Those who continue studying are represented by &R _HE for those who go to secondary school arithtg school, respectively.

Secondary Education Rate Converter (units: propord to 1)

This converter is a constant value that repredéetsate of participation in secondary educatibapplies only to those students completing primary
school.For instructions for entering these values, seel#ii@ entry section.

Exit Rate and Local Higher Education Rate Convertenits: proportion, 0 to 1)
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These are constant values. The first representprtiportion of secondary school graduates
that leave the region after completing secondamnpaicwhereas the second is the proportion
of secondary school graduates that continue orgbehnieducation (tertiary education) at a
local institution. The remainder of graduates assuaed to join the local labour force (1-
local higher education rate-exit rate). Users sth@ubvide this value for their study area. For
instructions for entering these data, see the elattay section for thexit rateor for thelocal
higher education rateonverters.

Cohorts Sums Converter (units: persons)

This converter sums the population across educétels to get total numbers in each age
cohort. Users are not required to modify any values

C§ =) PR, fori=l..a&j=1...e
=1

a is the total number of cohorts

e is the total number of education levels

CS is the sum of all education levels by cohort

P is the population by cohort and education level

1]
Education Sums Converter (units: persons)

This converter sums the population across age t®lmrget sums for each education level.
Users are not required to modify any values.

ES =) PR, fori=l..e&j=1...a
i=1

a is the total number of cohorts
e is the total number of education levels
ES s the sum of all cohorts by education level
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Figure A.11 The Region

Module

The regional economy module
is based on the dynamic
macroeconomic model

developed by Leontief and
adapted by Johnson. These
models are similar to the
ecological or mass-balance
system. In such systems, mass
changes from one state to
another as a function of the



difference between its current level and its efuiim level. In an economic system,
production and consumption move toward equilibriaina rate that depends on the difference
between demand and supply, that is, as a functioieo unplanned change in inventory.
When production and consumption are equal, invegomlre in equilibrium. When
inventories are larger than ideal, then producivdhdecline. When inventories are too small,
production will increase.

We start with the equilibrium conditions:

ROUT: =10, * ROUTE + RFD , + ADEM,, + INVEST, + INVENTE

fori=1...s

where,

S is the total number of sectors

E is the superscript that indicates variables atlkear equilibrium levels
ROUT,, is the vector of production in each sector

10, is the matrix of current account input-outpoefficients

RFD , is the external final demand for regional output

ADEM, is the demand by the agriculture module for regi@utput
INVEST, is the local demand for commodities for investtr@mposes

INVENT, s the planned change in inventory in each sector
The regional sectoral outputROUT,, ) is the sum of intermediate outputs (goods and
services used as inputs by other sector€) ;*ROUT,) and final demand

(RFD, + ADEM,, + INVEST, + INVENT, ). Final demand is disaggregated into external
final demand or exports RFD ), agriculture demand ADEM,,), investment demand

(INVEST,), and planned inventory changdNlVENT , ).

In general, the economy is not in equilibrium:

ROUT, =10,; * ROUT, + RFD , + ADEM, , + INVEST, + INVENT,
fori=1...s

Because of unexpected changes in demand, therengteanned changes in inventories of
sector commodities, that is,

INVENT, = INVENT,;+Uss  fori=l..s
where,
Um is the unplanned rate of change in invensorie

The actual change in inventories is the differdme®veen production and consumption:
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INVE.N'[1 =ROUT, -(I0,;* ROUT, +RFD, + ADEM,, + INVEST,)
fori=1...s

Like an ecological system, the change in productgom function of unplanned inventory

change. The economy responds to the unplanned towyeghange (the imbalance) by
increasing or decreasing production in the oppabitxtion:

RO.UTi 1= —V(U i1)

ROUT.; = (10, * ROUT, + RFD), + ADEM, , + INVEST, + INVENT: - ROUT))

fori=1...s

where,

vV is the constant velocity of the production system.
ROUT: 1 is the vector of change in production of eacliaec

Because production is itself a rate, this is aséawder differential equation—inventories are
stocks that are determined by the flow, inventdmgnge, but the level of inventory change
determines the change in the rate of output chafiyes, the rate of production is determined
by changes in the rate of production, which requmesecond-order differential system to
solve the model. We do this by treating the produactlow as a stock (annual production),
which is related to a flow, the change in produttio

In POMMARD, the primary driver of the regional econy, and the main linkage between
agriculture, tourism, and the regional economyinial demand for regionally produced goods
and services. Consumption is also one of the morwenient places to introduce policy-
related shocks to the model. Thus, total consumpigothe sum of several categories of
demand, including (1) intermediate demand by namcaljure sectors; (2) intermediate
demand by the agriculture sector; (3) final demgmtluding exogenous income to
households but excluding the agriculture and toussctorsy; (4) tourism final demand; (5)

exogenous final demand generated by quality of iiduced migration; (6) other final

demand derived from transfer of income to the nmegioesidents; (7) agriculture income
change due to commodity price changes and subsiges (8) changes in expenditure and
income due to policy changes.

As explained above, rates of consumption and ptomtu@re dynamically linked through
changes in inventories. An increase in consumptiaws down inventories but induces a
production response equal to the new consumptiositble decline in inventoriés.

% The final demand for the outputs of the houselselctor should be interpreted as theomefrom
outside employment, investments, and governmeninpats. This flow is distinguishable from the
transfer payments and agricultural income becéuseaot related to the levels of migration.

% In the POMMARD model we assume that desired inmées$ are equal to 1.0 time consumption,
which means that an increase in consumption indac29 time consumption production response
until inventories recover and then attain the n@sireéd level. Thus the dynamic response is 2.0 time
consumption minus inventories. Typically dynamic odels impose a capacity constraint on
production by making production equal to the minimwf consumption requirements (including
replenishment of inventories) and the capacityawhesector. In POMMARD this feature is ignored
because of lack of information on sectoral capacipital purchase coefficients and fixed investimen
coefficients.
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Exports are the region’s external final demandit@hdemand is determined by applying
the capital coefficients (demands per unit of sedtoapacity) to the desired investment levels
(described below). Intermediate demand is the wopipput coefficients multiplied by the
level of sectoral output. Inventory change is prtipnate to the difference between desired
and actual inventories. Finally, agriculture densarfdr commodities are equal to the
agriculture output times the sector’s input coédints.

Inventory Stock (units: thousands of euros)

This is the inventory stock that records the cuitivdalevel of inventories for each sector as
production increases it and consumption decredsdsitial levels are estimated from the
Initial Production Converter in thmitial Conditions Module No data entry is required for

this stock.

L) =1.(0) +j(SFi>(t) ~C(t)dt  fori=l..s

S is the total number of sectors

t is time

l.(t) is the inventory stock by sector at tine

I, (0) is the initial inventory stock level of sectofthis is equal to the Initial

Production Converter that comes from thiéial Conditions Modulg
SP(t) is the rate of production in each sector at time

C.(t) is the rate of consumption in each sector at time

Production Inflow (units: thousands of euros)

This flow is the value of the production by eacltse It is assumed ideal inventories are
approximately equal to annual consumption. Becapsmduction levels equal current
consumption plus needed inventory replenishmentngi@mption minus inventories),
production is twice consumption minus inventoriesis value is constrained when the labour
supply is lower than the labour demand. Usersaddave to modify this flow.

>Lsp
SP=Min(2*C ~1,,(2*C ~1)* )

s p e

> LCq +> > ALD,,

i=1 h=1 j=1

fori=1...s,j=1...e & h=1...p

s is the number of sectors
e is the number of education levels
p is the number of production systems
SP  is the production in thousands of euros by secto
is the consumption in thousands of euros by secto
I is the inventory in thousands of euros of invento
LSp is the labour supply by education level (thiformation comes from the
Human Resources Modile
LCo is the labour constraint by sectors
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ALD,

Is the total labour demand by education levainftbe agriculture sector (this
information comes from th&griculture Modulg

Consumption Outflow (units: thousands of euros)

This flow represents the total consumption in thbenemy by each sector. Consumption is
also one of the more convenient places to introghatiey-related shocks to the model. Thus,
total consumption is the sum of several categooieslemand including (1) intermediate

demand by non-agriculture sectors;

(2) intermedddgmand by the agriculture sector; (3)

final demand (including exogenous income to houkkshbut excluding the agriculture and
tourism sectors}: (4) tourism final demand; (5) exogenous finamaeds generated by
quality of life induced migration; (6) other findemand derived from transfer of income to
the regions residents; (7) agriculture income ckadge to commodity price changes and
subsidies; and (8) changes in expenditure and iecdue to policy changes. Users do not
have to modify this converter.

TTE AlCh

p
C =1D, +Y  Aln,; +FD,+ _~+QOLFD +OFD + - = +EE|

= 1000

fori=1...s&j=1...p

is the number of sectors

is the number of production systems

is the consumption of the production of eachaec

is the intermediate demand from each sector

Is the agricultural inputs purchased from eachiosedthis information
comes from thégriculture Modul¢

is the final demand of each sector

is the total tourism expenditures from each se¢tbis information comes
from theTourism Modulg

is the quality of life final demand from each teeqthis information comes
from theQuality of Life Modulg

is the other final demand from each sector

is the change in agricultural income earnedamgn households due to all

price changes (this information comes from Alggiculture Modulg
is the total exogenous expenditures and incoora &ach sector

Labour Constraint Converter (units: persons)

This converter calculates the total non agricultiatgour that is required in order to fulfil
current consumption. It is used to obtain the lalamjustment ratio in the production inflow.
Users do not have to modify this converter.

% The final demand for the outputs of the houselselctor should be interpreted as iheomefrom
outside employment, investments, and governmeninpais. This flow is distinguishable from the
transfer payments and agricultural income becauseot related to the levels of migration.
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LCo =) LOR*C,
i=1

fori=1...e&j=1...s

S is the number of sectors

e is the total number of education levels

LCo is the labour constraint by sectors

C is the consumption of the production of eachiaec

LOR is the labour output ratio by sector and educdgvel

IO Coefficients Converter (units: proportion, 0lp

This two-dimensional converter (sector by sectepresents the portion of total expenditures
(in euros) by each column sector on inputs supglie@uros) by the row sector. Note thiad
column sum of these coefficients will always bes lsmn 1.0because of leakages in the
economy. For instructions for entering this dats thedata entry section.

Transpose Converter (units: thousands of euros)

This two-dimensional array converter (sector byt@®@ads used for calculation purposes only.
Due to the way that Stella calculates productsrdya and vectors, we must first create a
square matrix of production that transposes tha defore multiplying by the 10 coefficients.
This converter calculates the inputs (in thousamidsuros) required by each sector. It is
calculated by finding the product of the transpopeatuction levels matrix and the input-
output coefficients. Users do not have to modifg ttonverter.

Tr,; =10C ;* SP, fori&j=1...s

S is the total number of sectors

Tr,, is the inputs required by each sector

I0C, ; is the input-output coefficients
SFFJ is the square and transposed matrix of produdtiosls

Intermediate Inputs Stocks (units: thousands adgur

This is the stock of intermediate inputs requinemhf each sector, net of inflows and outflows.
The purpose of the stock is to allow a dynamic eesp in the economy. The initial levels of
stocks are calculated at near equilibrium levelerd do not have to modify this converter.

IS (t) = IS (0)+j; (INP@®)-ID,(t)dt  fori=1...s

S is the total number of sectors

t IS time

IIS, (t) is the intermediate input stock by sector andha t

IS, (0) is the initial level of intermediate input stocky sector which value is

obtained from the Initial || Converter
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INR (t) is the rate of inputs (inflow) used by seabtimet
ID; (t) is the rate of intermediate demand (outflow) bgteeat timet

Inputs Inflow (units: thousands of euros)

This flow represents the total use of inputs byhesagional sector (in thousands of euros).
Users do not have to modify this converter.

INR => (Tt ) fori &j=1...s
j=1
S is the total number of sectors
INP is the inputs used by sector
Tr,, is the inputs required by each sector

Intermediate Demand Outflow (units: thousands obgu

This flow is the demand for intermediate inputs.idtassumed that the inventories of
intermediate inputs are completely consumed. Udersot have to modify this converter.

Transpose 2 Converter (units: thousands of euros)

This two-dimensional array converter (sector arddasgis used for calculation purposes only.
Due to the way that Stella calculates productsridya and vectors, we must first create a
square matrix of initial production levels thatisposes the data before multiplying by the 10
coefficients. This converter calculates the initidglermediate inputs (in thousands of euros)
required by each sector. It is calculated by figdihe product of the transposed initial
production levels matrix (from thdnitial Conditions Modul@ and the input-output
coefficients. Users do not have to modify this cener.

Tr2,, =10C ;* SP, (0) fori&j=1...s
S Is the total number of sectors
Tr2;; is the inputs required by each sector

I0C

SI?,Tj (0) is the square and transposed matrix of initiabdpction levels (this

information comes from the Initial Production Cortee in the Initial
Conditions Modul®

. is the input-output coefficients

Initial 1l Converter (units: thousands of euros)
This one-dimensional converter (sectors) sums #tenated initial intermediate inputs by
summing the rows of Transpose 2. Initial intermedi@mputs are used by the intermediate

input stock to start simulations at near-equilibrilevels of stocks. Users do not have to
modify this converter.

125 (O):ZS:(TrZi’j) fori&j=1...s
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S is the total number of sectors
12S (0) is the initial inputs used by sector

Tr2, is the inputs required by each sector

Labour Output Ratios Converter (units: personsu$lands of euros)

This two-dimensional array converter (level of eatian and sector) represents the number of
workers by education level demanded per one th@usteuros of output in each sector. For
instructions for entering this data, see dia¢a entry section.

Non-Ag Labour Demand Converter (units: persons)

This two-dimensional array converter (level of emhimn and sector) represents the labour
required for production in each sector. Users ddiage to modify this converter.

NALD ; =LOR * SP fori=1..e&j=1...s

S is the number of sectors

e is the number of education levels

NALD, , is the labour with education level demanded byasec
LOR is the labour output ratio by sector and edocdtvel
SP is the production by sector

Per Capita Income Converter (units: thousands afseUpersons)

This converter represents the Per Capita Incomerslifo not have to modify this converter.

PCI — SFr?ous;eholds
TP
PCI is the per capita income
SR seroias 1S the production by the households sector
TP Is the total population (this information come®nfr the Indicators
Module)

Final Demand Stock (units: thousands of euros)

This converter represents the final demand for pineducts of each sector including

households (in thousands of euros). Final demantlides regional exports, investment,
government expenditures, and external earningoo$dholds excluding transfers. Users do
not have to modify this converter.

FD, (t) = FD, (O)+j'FDGi (t)dt fori=1...s

t is time
S is the number of sectors
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FD. is the final demand stock by sector at time

FD, (0) is the initial final demand stock by sector (ttuemes from thelnitial
Conditions Modulg

FDG, is the rate of final demand growth by sector

EEI is the exogenous expenditures and income byrsecto

It is important to distinguish among the alternativays of introducing household income.
Household income introduced through the final deinaonverter is earned from external
employment, investment income, and other sourcasvidry with time, sectoral activity, and

so on. Alternatively, income that varies with tlewdl of the population, such as retirement
benefits and transfer income, can be introduceda grer capita basis using the Transfer
Income Converter in theolicy Controls Module

Final Demand Growth Inflow (units: thousands ofcs)r

This inflow is the growth in final demand for easéctor. Users do not have to modify this
converter.

FDG, = FDGR * FD,

fori=1...s
S is the number of sectors
FDG is the final demand growth by sector
FDGR is the final demand growth rate

FD,

is the final demand stock by sector
Final Demand Growth Rates Converter (units: propoytO to 1)
This converter introduces a constant rate of grawah affects the Initial Final Demand from

the Region Module This information is used in the Final Demand Gitovnflow. For
instructions for entering this data, see dia¢a entry section.

Exogenous Expenditures and Income Converter (uhibsisands of euros)

This converter represents the extra income andnekipges by farms and farm families.
This converter adds income and expenditures toCitiesumption Outflow in thd&Region
Module For instructions for entering this data, seed#i@ entry section.

QOL Final Demand Converter (units: thousands obgur

This converter calculates the total final demandtf@ products in each sector required to
employ the quality of life induced migrants (endoges migration) who are able to work (20-
64 age groups) and who are accompanied by dependerihis converter it is assumed that
QOL migrants are like the current residents in ohemployment and skill levels and that
this change in final demand is proportional to otfieal demand (such as exports). In this
manner, this converter allows the supply-based ghan population (due to changes in
regional amenities) to be added to the demand-bakadge (through the Consumption
Converter in th&kegion Modulg Users do not have to modify this converter.
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QOLFD - (QOLM%(}sg + QOLMSAlOfGA) X FD| for |:1. . .S & J=1. s e

ZE:LOR” iFDi
j=1 i=1
S is the number of sectors
e is the number of education levels
a is the number of cohorts
QOLFD Is the final demand required by sector to emp@@®L migrants for
cohorts

QOLMS is the QOL inventory of migrants by cohorts (tm$ormation comes

from theQuality of Life Modulg

LOR;; is the labour:output ratio for education levedi dry sector

FD. is the final demand by sector

Other Final Demand Converter (units: thousandsiof®

This converter calculates the final demand genérayethe changes in population unrelated to
employment such as transfer income per capita rddairom sources outside the economy.
Users do not have to modify this converter.

OFD, oueenos= 2 (TH* D R.)) fori=1..a& j=1...e
i=1 i=1

e is the number of education levels

a is the number cohorts

OFD,,ceroiis 1S the other final demand by households

is the transfer income per capita by cohort
P. is the total population by cohort and level ofueation (this
information comes from thduman Resources Module

Transfer Income Converter (units: thousands of ®uro

This converter represents a constant extra peopdre&ome received by residents in each
cohort group that is not earned from local sourdéss information is used to determine
Other Final Demand. For instructions for entetinig data, see thgata entry section.

47



The Tourism Module

Figure A.12 The Tourism Module
The Tourism Module
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the region for the
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Moreover, the model makes the tourism sector stibjeseasonality, which leads to periodic
stress on hotel capacity during peak season anttgés relatively lower occupancy rates for
the rest of the year. Hotels beds are added wherexpected annual occupancy rises to a
level that justifies investment in additional bedgeds are allowed to decline when the
average occupancy rate falls below that level neéd¢decover variable costs. Additions and
closures are based on the previous year's occupaacyhere is a lag in changes. Those
within the limit arrive according to the seasoraiedule.

Travel Cap

Break Even Occupans

&

The tourism module is linked to theand and Agriculture modules through the regional
attractiveness change, which is determined in Ipathanges in land use. Tourism is linked
to theRegion Modulehrough its income, purchases, and employment.
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Tourists Stock (units: persons)

This stock records the changing number of touasts time. The stock rises as tourists arrive
and falls when they depart. Users do not have tdifynthis converter.

t
TOUR(t) =TOUR(0) +j(ARRIVE(t) - DEPT(t))dt
0
t is time
TOUR(t) is the total number of tourists in the regioniraie t
TOUR(0) is the initial number of tourists, which is olted as:

TOUR(0) = PAT/365* ADS

ADS is the number of days that tourists stay in tleaa
PAT s the potential number of annual tourists

ARRIVHt) s the rate of arrivals of tourists at time
DEPT (t) is the rate of departure of tourists at titne

Cumulative Tourists Stock (units: persons)
The cumulative tourists stock records the numbetoofists as they depart the region. This

stock is used to calculate the annual occupan@s.rdtisers do not have to modify this
converter.

CT () =CT(0)+ j DEPT(t)dt

t is time

CT, is the cumulative number of tourist that havated the region since the
beginning of the simulation

CT(0) is the initial cumulative number of tourist. fait value of zero is

predetermined in order to evaluate the accumuldd@ween period 0 artd
DEPT(t) is the rate of departure of tourists at time

Arrivals Inflow (units: persons)

The arrivals inflow calculates the number of cutryurists arriving in the region. This is
obtained by comparing the minimum total potentalrists (PT) and the current number of
hotel beds available(HR-T) * 365) . Because hotel rooms (HR) and number of tourig}s (
are both current levels, and the units in the sitmh are in years, the available beds must be
converted to an annual equivalent before the coisgars made with flow of tourists, which

is an annualized number. Users do not have to mthig converter.

ARRIVE= MIN (PT,(HR-T) * 365

ARRIVE is the annual arrival flow of tourists
PT is the current flow of tourists wishing to ¥isi
T is the number of tourists currently in the regio
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HR is the hotel rooms stocks available for tourists
Departures Flow (units: persons)
The departures flow reduces the current touristhénregion after being in the stock for the

prescribed length of time (in this case, after isigythe average days of stay). Users do not
have to modify this converter.

AD
DEPT(t) = ARRIVHt -
® t 3655)
DEPT(t) is the total departure of tourists during tharye
ARRIVHt - 22?) Is the annual arrival flow of tourists lagged ABE5 periods

Hotel Rooms Stocks (units: hotel beds)

This stock counts the number of hotel rooms culyeatailable to tourists. Initial values are
assumed to be equal to the values into the InHialel Beds Converter from thmitial
Conditions Modul® See instructions tenter data

HR(t) = HR(O) +Jt'(IHB(t) — DHB(t))dt

HR(t) is the number of hotel rooms available to tosragttimet

HR(0) is the initial number of hotel rooms (this is thatial Hotel Beds
Converter, which comes from thitial Conditions Modulg

IHB(t) is the increase in hotel beds at titme

DHB(t) is the decrease in hotel beds at ttme

Increase Hotel Beds Inflow (units: hotel beds)

This flow calculates the number of hotel beds #rat increased based on the annual visitor
days and the number of rooms at which beds stabbetadded. The number of hotel beds
increases when the annual visitor days at certiana (AVD/365) is larger than the minimum
amount of rooms from which beds start to be adddete(mined by the Break Even
Occupancy Rate or BE®) Users do not have to modify this converter.

IHB=0 if t<1
AVD _ HR* BEO if t>1

36¢

-~

IHB =

IHB s the rate of increase in hotel beds
HR is the total number of rooms available
BEO is the break-even occupancy rate
AVD is the annual visitor days

t is time

33 Because of the need to calculate the minimum atofurooms, this converter starts to operate at
the end of the first year when occupancy is catedla
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Decrease Hotel Beds Outflow (units: hotel beds)

This flow represents the rate of hotel bed reduchecause of low occupancy (less than the
minimum occupancy needed to avoid losses). Therl&tdetermined through the Minimum
Occupancy Rate or MOR. The number of rooms lostaesdifference between the minimum
number of rooms that must be occupied and the geemamber of rooms actually occupied
over the previous yedf.Users do not have to modify this converter.

DHB=0 if t<1

DHB = HR* MOR- AVD if t>1
365

-

DHB is the decrease in hotel beds

HR is the total number of rooms available
MOR is the minimum occupancy rate

AVD is the annual visitor days

t is time

Attractiveness Coefficients Converter (units: rafio

This converter contains coefficients that relatangdes in the community capitals to the
region’s attractiveness to tourists. These coedfits were estimated from data on regional
natural and other capital levels and tourism levelsers should not change these values
unless they re-estimate these relationships for tagion.

Seasonality Index Converter (units: O to 1)

This converter represents the seasonality inde)xyesaof which vary from 0.0 (no
seasonality) to 1.0 (maximum seasonality). A valti# means that seasonality is extreme and
the lowest point of the season is zero, whereasfies that the flow is even throughout the
year. For instructions for entering this data, thealata entry sectian

Seasonal Peak Converter (units: 0 to 12)

This converter represents the point where the maxirdemand is realized during the year. It
is roughly based on months. January 1 at 0:00 heWr® (or 12.0) whereas August 1 is about
7.0. For instructions for entering this data, $esdfaita entry section.

Seasonality Converter (units: proportion, 0 to 1)

This converter generates a sinoidal flow of tosrster the year. A value of O indicates there
is no seasonality and that a constant flow of &isrvisit the region throughout the year,
whereas a value of 1 means that the flow is exttermeasonal (i.e., the flow falls to zero
during the off-season). The calculation is basedh®n seasonality index and the seasonal
peak. Users do not have to modify this converter.

S=SI* SIN(2* 77* (t+%3+ 025) +1

% Because of the need to calculate annual averaggancy, this converter starts to operate at thle en
of the first year when occupancy is calculated.
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S is the seasonality value (proportion of poterdiahual tourists)

Sl is the seasonality index
SP  is the seasonal peak
t is time

Regional Attractiveness Change Converter (unitsprtion)

This converter generates an index of the regiottfaciveness to tourists that is based on the
attractiveness coefficients and the change in NG@sduction in the non-commodity forest
% (from theNon-Commodities Module A score of 0.0 means that there is no changhen
attractiveness of the region and the potential isbuwill equal potential annual tourists
(subject to infrastructure and transportation ca@ists). Users do not have to modify this
converter.

RAC = ACnaturaI_capitaI * (NCOSforest_% - NCOSforest_% (0))

RAC is the regional attractiveness change

AC i _capial is the attractiveness coefficients by naturaitea
NCOSrest % is the NCOs’ production of forest %
NCOS,est o (0) is the initial NCOs’ production of forest %

Potential Annual Tourists Converter (units: pergons

This converter represents the total annual touespected to visit the region in the base year
if the regional attractiveness change is 0.0 amdetlare no constraints caused by hotels, in-
region travel capacity, or arrival limits. For insttions for entering this data, see thea

entry section.

Daily Arrival Capacity Converter (units: persons)

This is the maximum number of new guests that amdcommodated each day (airports,
buses). This capacity should be expressed in nuwib@miving tourists. For instructions for
entering this data, see thata entry section.

Travel Capacity Converter (units: persons)

This is the maximum number of current guests tbads (or other types of infrastructure
other than hotel beds) can accommodate at any given This capacity should be expressed
in maximum number of tourists in the region at ane. When the numbers of tourists in the
region reach this level, no more will be allowedetater the region until some leave or the
constraint is relaxed through policy. For instrans for entering this datum, see thea entry
section.

Average Days of Stay (units: days)
This is the average number of days that touristsassumed to stay in the area. This value
will typically be constant throughout the simulatidut could be changed for scenario

purposes. For instructions for entering this datdoosimulate scenarios, see tth@ta entry
section.
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Potential Tourists Converter (units: persons)

This converter calculates the total number of pimdérannual tourists by comparing the
minimum to the following three levels: (1) the tiopatential arrivals wishing to visit, which is
influenced by the region’s attractiveness, the pidé number of tourists and the seasonality
information; (2) the current arrival constraint, ialinis obtained based on the annualized daily
arrival capacity PAC* 365); and, (3) the infrastructure capacity constraittjch represents
the number of guests that the infrastructure catbramodate at any time. Because the
constraints and revenues are based on daily tewis¢reas the model uses year as the unit of
time, a number of conversions from daily ratesrnaual rates must be made. Thus the daily
arrival constraint must be multiplied by 365 anastoaint on arrivals due to infrastructure is
TC* 365 ADS.Users do not have to modify this converter.

PT = Min(PAT* S* (L+ RAC), DAC* 365 TC* 365/ ADS)

PT is the current flow of tourists wishing to visit
PAT is the potential number of annual tourists
S is the seasonality, which represents the flogussts during the year

RAC s the region attractiveness change

DAC is the maximum number of new guests that can beramodated each day

TC is the maximum number of guests that infrastriecttan accommodate at any
time

ADS is the number of days that tourists stay in tleaa

Annual Visitor Days Converter (units: days)
This converter calculates the total number of grsdays that all visitors stay in the region
during the year. This value is used to calculageiticrease in hotel beds. Users do not have to

modify this converter.

AVD = (CT (t) - CT(t -1)) x ADS

AVD is the total number of visitor days during thieypous year
CTt)-CT(t-2 is the cumulative number of tourist that have asthyn the

region between over the peritd tot
ADS is the average days of stay by a tourist

Minimum Occupancy Rate Converter (units: proportiomno 1)

This converter is the occupancy rate at which lsobe@ longer cover their variable costs and
begin to reduce beds. For instructions for entetimg data, see thgata entry section.

Break Even Occupancy Converter (units: proportibtg 1)

This converter represents the occupancy rate athmMmotels begin to add beds. Break-even
occupancy should be at the level whereby each rexivcln pay variable costs and cause a
return on investment. Note that increases and deseseare asymmetric because (1) hotel
investments have a sunk-cost nature and (2) inesea® based on actual losses of sales rather
than on high occupancy rates. This is critical lbseaof the seasonal nature of the business.
This assumes a perfectly competitive market in Whadigh average occupancy rate attracts
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investment, even though total profits in the seatay be driven down and marginal returns
are less than average. For instructions for ergdhis data, see tluata entry section.

Price per Bed Converter (units: euros)

This converter represents the average revenuenebltdly each visitor on tourism (hotels, bed
and breakfasts). It is assumed that this revenspdst in the tourism sector.
For instructions for entering this data, seedhta entry section.

Related Daily Expenditures Converter (units: euros)

This converter represents other revenues coming filaily expenditures derived from the
current visitors. It is assumed that this reversugpent in the recreation sector of the economy
and is in addition to that amount of spending otelso For instructions for entering this data,
see thaelata entry section.

Total Tourism Expenditures Converter (units: euros)

This represents the revenues obtained from eitbil hevenues or other daily expenditures.
This number is transferred to the regional econaseittor. Users do not have to modify this
converter.

TTE yism =T * PB* 365
TTErecreatioraI =T* RDE* 365

TTE iem is the total tourism expenditures in the tourssuotor
TTE eaiom 1S the total tourism expenditures in the recoewdl sector
T is the current number of visitors

PB is the price per bed

RDE is the related daily expenditures

The Initial Conditions Module

Figure A.13 The Initial Conditions Module
D & initial...nditions 2\

This module allows the entry of the initial condits of
certain variables in theHuman Resources Tourism
Agricultureand theRegionModules.

Initial Population

Initial Land Uses

Initial Population Converter (units: persons)

This converter is the initial population by cohoand

education level. This information is used as th&ahvalue

for the Population Stock in thduman Resources Module
For instructions for entering this data, see taa entry
section.

Initial Hotel beds

Initial Production

Initial Land Uses Converter (units: hectares)

Initial Final Demand

ONONONONG

This converter is the initial land use by the prcithn
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system. This information together with Change Lals@ (from thePolicy Controls Module
is used to determine the Land Use (from lthed Modulg. For instructions for entering this
data, see thdata entry section.

Initial Hotel Beds Converter (units: hotel beds)

This converter is the base year level of hotel badke region. It is used as the initial value
for the Hotel Rooms Stock in thi@urism Module For instructions for entering this data, see
thedata entry section.

Initial Production Converter (units: thousands oifos)

This converter is the initial production level bgcsor. These values are used as the initial
values of the Inventory Stock in thi&egion Module For instructions for entering this data,
see thaelata entry section.

Initial Final Demand Converter (units: thousand&wifos)

This converter represents the initial final dem&od the products of each sector including
households (in thousands of euros). It includepods, all government expenditures,
investment (from domestic and external sourceg),extternal income (from commuters and
investment income but excluding transfers thateammed on a per capita basis). These values
are used as the initial values of the Final Demianithe Region Module For instructions for
entering this data, see thata entry section.
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@ 3 Policy Controls Z\ a

Change in Land Use

Commodity
Subsidies

Prod Sy stems
Subsidies

Land
Subsidies

Ag Prices

Exogenous Expenditures
and Income

Final Demand

Growth Rates

Transfer Income

Potential Annual Tourists

Related Daily Expenditures

Travel Capacity

Daily Arrival Capacity

Price per bed

Aver days of stay

Min Occupancy Rate

Break Even Occupancy

Labour force
Participation

O CONONONONONONONONONONONONONONG,

Unemploy ment
Rates

Seasonality Index

© © O

Seasonal Peak

The Policy Controls Module

Figure A.14 The Policy Controls Module

The Policy Controls Module provides a list of thariables
commonly used in policy scenarios. Each of theseabbes may be
modified by the user. Typically changes are madeguheScenario
spreadsheef o simplify the model diagram, “ghost” convertéere
been created for all of the variables. The ghosisrecorporated into
those modules where they connect to converterslafsf The
description of these variables is also incorporateéd the module
descriptions. The user may go to the appropriatédues by clicking
on the hyperlinks below.

Change in Land Use
Commodity Subsidies

Prod Systems Subsidies
Land Subsidies

Ag Prices

Exogenous Expenditures and Income
Final Demand Growth Rates
Transfer Income

Potential Annual Tourists
Related Daily Expenditures
Travel Capacity

Daily Arrival Capacity

Price per Bed

Average days of stay

Min. Occupancy Rate
Break-Even Occupancy
Labour Force Participation
Unemployment Rate
Seasonality Index

Seasonal Peak

These policy variables may be changed directly gisthese
converters from a LID or by using an Excel sheethsas the
Scenario spreadsheet provided.
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The Outcome Indicators Module

Figure A.15 The Outcome Indicators Module

Indicators

A 8

Total Population @

Total Migration

Total Labour
Force

Utilized

Total Regional
Consumption

Total Regional
Production

Gross Value

© nonna ()

Employ ment
Ag Employ ment @
Annual @
Occupancy Rate

The  Outcome Indicators
Module allows the user to
observe the behaviour of
certain key variables.

OO0

©
©

Agricultural Area of Agriculture

Land summation alarm @

Total Population Converter (units: persons)

This converter sums all age and education categytoi®btain the total population. Users are
not required to modify any values.

e a
TP= ZP., fori=1..a&j=1...e
=1 i=1
a is the total number of cohorts
e is the total number of education levels
TP  is the total population
P, is the population by cohort and education leveni the Human Resources
Module)

Total Migration Converter (units: persons)

This converter sums all types of exogenous and gartmus migration. Users are not required
to modify any values.

™ :iiMi,j +ZE:ZC:DML1 +ZE:ZC:QOLM9J

i=1 i=1 i=1 i=1 i=li=1
a is the total number of cohorts
e is the total number of education levels
™ is the total migration
M, is the migration demanded by cohort and educatitavel (from the
Human Resources Module
DM ; is the accompanied migration by cohort and edlucdevel (from the

Human Resources Module
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QOLMg Is the quality of life migration by cohort and edtion level (from the
Human Resources Modyle

Total Labour Force Converter (units: persons)

This converter sums all the labour force availaleers are not required to modify any
values.

TLF :Za:ZE:LFH fori=1...e&j=1...a

=1 i=1

a is the number of cohorts

e is the number of education levels

TLF is the total labour force

LF is the labour force by education and cohort le@om theHuman

Resources Module

Utilized Agriculture Area Converter (units: hectgye

This converter sums area used in annual crop, pemtacrop and grass land. Users are not
required to modify any values.

P P p
UAA: z LSUannual_crop_land,j + Z LSUpermanent_crop_land,j + Z LSUgrass_Iand,j
j=1 j=1

=1

forj=1...p
p is the number of production systems
UAA is the utilized agriculture area
LSU; is the land stock by use, by land type and pradoctystem (from the

Land Use Modulk

Total Regional Consumption Converter (units: thowisaof euros)

This converter calculates the total consumptiontha regional economy. Users are not
required to modify any values.

TRC=>C
i=1
S is the number of sectors
TRC is the total regional consumption
C is the consumption by sectors (this comes froaRibgion Modulég

Total Regional Production Converter (units: thousaof euros)

This converter calculates the total sum of produchf the regional economy. Users are not
required to modify any values.

TRP=Y SP
i=1
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S is the total number of sectors
TRP s the total regional production
SP is the production by sectors (this comes fromRkgion Modulg

Ag Income Converter (unit: thousands of euros)

This indicator represents the total income receivgdarmers. Users do not have to modify
this converter.

P AICh, .
AGI =) Al . + ——households fori=1...
; householdg 1000 p
p is the total number of production systems
AGI is the total agriculture income received by farsne
Al usenoas 1S the payments received by farmers (fromAlgeiculture Modulg

AICh, sehogs 1S the agriculture income change received by émsnfor changes in
prices and subsidies (from tAgriculture Modulg

Gross Value of Agriculture (units: euros)

This converter sums the value of agriculture comitrexs] at constant prices. Users are not
required to modify any values.

C
GVA=Y AV, fori=l...c
i=1

c is the total number of commodities
GVA is the gross value of agriculture
AV, is the agriculture value by commodities (from #tggiculture Modulg
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Non-Ag Employment Converter (units: persons)

This converter calculates the total sum of the agneultural employment. Users are not
required to modify any values.

NAE=3 S NALD,

j=1 i=1

e is the total number of education levels

S is the total number of sectors

NAE s the total non-agricultural employment

NALD, ; is the non-agricultural labour demand by educatidevel and sector (this

comes from th&kegion Modulég

Ag Employment Converter (units: persons)

This converter calculates the total sum of thecadgural employment. Users are not required
to modify any values.

e

AE:ZP:ZALDM

j=1 i=1
e is the total number of education levels
p is the total production systems
AE s the total agricultural employment
ALD, ;is the agricultural labour demand by educatione¢llend production systems

(this comes from th@griculture Modulé

Annual Occupancy Rate Converter (units: proportion)

This converter calculates the hotel occupancylated on the annual visitor days. The value
of this converter could be used to make decisieganding investment in hotel beds. Users do
not have to modify this converter.

AOR = AVD/ 365
HR
AOR is the annual occupancy rate (this informatiormes from theTourism
Module)
AVD is the annual number of visitor days (this infatran comes from th&ourism
Module)
HR is the number of hotel rooms available to tosr{ghis comes from th€ourism
Module)
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Land Summation Alarm

This converter allows users to see whether thel Tatad is increasing or decreasing. In most
cases, this will indicate an error in the dataroaiscenario. This information comes from the
Total Land Check Converter from th&nd Module Users are not required to modify any
values.

Output Indicators

In addition to the Indicators Converters, the ladlocs table in the interface window contains
information about the main variables of interest tfee period of analysis. Descriptions of
these variables are included in the respective esdd’he user may go to the appropriate
modules by clicking on the hyperlinks below:

Figure A.16 The Output Indicators Table

1. Utilized Agriculture Area
* units: hectares
e from thelndicators Module
2. Gross Value of Agriculture
e units: euros
» from thelndicators Module
3. Ag Production by production system
* units: vary
e from theAgriculture Module

4. Ag Income
* units: thousands of euros
» from thelndicators Module
5. Land Uses by production system
* units: hectares
e from theLand Module
6. Ag Employment
* units: persons
» from theAgriculture Module
7. Total Population
* units: persons
» from theHuman Resources Module
8. Total Migration
* units: persons
» from theHuman Resources Module
9. Per Capita Income
* units: thousands of euros
» from theRegion Module
10.Non Ag Employment
* units: persons
» from theRegion Module
11.Non Ag Labour Demand by education and sector
* units: persons
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» from theRegion Module
12.Cohorts Sums by age
* units: persons
e from theHuman Resources Module
13. Education Sums by education level
* units: persons
e from theHuman Resources Module
14.Change in Capital
* units vary
» from theQuality of Life Module
15.NCOs
* units vary
e from theNon-Commodities Module

Customizing the POMMARD Model for your Study Area
Adding/Changing Categories (Elements) in Model Disiens

It is quite simple to change the number and/or rsanfecategories in the arrays. To alter
elements:

1. Go to the array editor from the Map or Model lelaglclicking on Model (in the tool
bar), Array Editor.

2. Scroll through the Dimension Names by clicking be tip or down arrows until you
come to the one you want to alter.

3. In the Element Name/# box, scroll to the element want to alter. You can delete it
by clicking on Delete, or rename it by typing otlee name in the box. You can add a
new element by clicking the Add box and then typthg desired name over the
element number that has appeared. Clicking on Addep the new element directly
after the name or number currently in the box.

4. Click on OK to save changes.

Caution:
* It is easy to add unwanted elements. This is eajpedrue at the end position. See
Removing Unwanted Dimensions and Elements
* Adding elements to some dimensions requires makaignges to the equations
This is true for the dimensions listed in the tabdédow. The starred converters require
different or additional data, whereas those thatraot starred require changes in the
formula themselves.

Dimension | Converters and Flows Affected
Change in Capital

Land Coefficients*

Livestock Coefficients*

Land Cover Coefficients*

NCO PS Coefficients*
Shannon Converter*
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Land types

Land Coefficients*

Land Requirements*
Land Cover Coefficients*
Land Subsidies*
Shannon Converter*
Utilized Agriculture Area

Production Systems

Ag Inputs Coefficients*

Ag Output Coefficients*
Change in Land Uses*

Initial Land Uses*

Labour Land Ratios*

Land Requirements*
Livestock Coefficients*

NCO PS Coefficients*
Production System Subsidies*

Cohorts elements

Age In

Age Out

Births

Death Rates*
Dependent Shares*
Dependent Migration
Initial Population*
Labour Force Participation*
Migration Shares*
Other Final Demand
QOL Coefficients*

QOL Final Demand
QOL Migration

Other Final Demand
Transfer Income*
Working Age Population

Education

Age In

Age Out

Births

Dependent Shares*
Initial Population*
Labour Force Participation*
Labour Land Ratios*
Labour Output Ratios*
Labour Supply
Migration Shares*
QOL Migration
Unemployment Rates*
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Ag Income Change

Ag Inputs Coefficients*
Exogenous Expenditures  apd
Income*

Initial Final Demand*

Final Demand Growth Rates*
Initial Production*

IO Coefficients*

Labour Output Ratios*

Per Capita Income

Other Final Demand

Total Tourism Expenditures
Ag Output Coefficients*

Ag Prices*

Commodity Subsidies*
Attractiveness Coefficients*
Change in Capital

QOL Coefficients*

QOL Migration

Regional Attractiveness Change

Sectors

Commod
ties

Capital

* Changing the name of the elements of the categogesld change the meanings of
some converters, especially those non-starriéds important to ensure that the initial
formulas assumed make sense with the new meaniogoged by the user. For
example, if in the Sectors dimension, new elemargsadded and/or changes in some
of the elements are implemented, the Total TouEstpenditures Converter would be
affected. In order to fix it, zero values must liEled to the new categories and the
formulas must be altered for those elements thataoo formulas (for this case,
“Recreational” and “Tourism” elements).

» Adding or subtracting sectors in the middle of thist of elements rather than at the
end would keep households in the last position, datdmulas would not change

» If problems arise, check the sectiBroblems while increasing, decreasing or changing
the elements in categories

» If after adding data and/or changing the formulame converters still appear to have
a question mark, the converters are probably ndatga, and the program will not
run. In order to update those converters, doubtd-an each of the converters and
press OK in the converter dialog box.

Setting Run Specifications
In order to run the POMMARD model, it is importatd understand various Stella

specifications that affect the accuracy, time disi@m, and outputs from the model. For
additional information on run specifications, $&en Specs the Stella manual.
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Figure A.17 Run Specs Dialog

Figure 3-25
Run Specs Dialog
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Cancel | ok |

Sim Speed controls slow down the speed

model simulation is paused  of simulation. Enter the desired ratio of

real seconds per unit time of simulation.

Choosming the Flight Sim radio
button will override the automatic
pause, allowing you to affect

changes "on the fly," using Sliders.

Length of Simulation

“From” and “To” determine the period over which kasimulation takes
POMMARD the typical period of analysis is 25 yeatsrting on January 1, 2001.

place. In

Delta Time

Stella operates by calculating all variables aftdvancing time by small increments, called
delta time {t). It represents the interval of time between dalktons. Its value is very
important in a complicated dynamic model such adRIARD. A dt value of 0.25 for year
periods means that calculations are performed egeayter year, whereasdh value of 1.0
means that calculations would be generated ondeyes.

Smallerdts can never make results less accurate. A val@eOdfis better than a value of 0.1
as fewer delays are allowed in the calculationst IBwer values cause the model to run
slowly and require much more computer memory. $bkition is to experiment until the

ideal balance between accuracy and model efficiesxdgtermined.

Because the POMMARD model incorporates very shartavents, especially in the Tourism
module,dt values greater than 0.01 should only be used weseasonality is turned off (or
the seasonality index is equal to zero). Ladg&alues can give very inaccurate results even
with few short-term changes. The defaditvalue in the POMMARD Core 1.41 is 0.25,
which means that the Stella recalculates all valwesy quarter year. This is adequate for
trials and rough simulations. Féinal results it is advised that smalletts be used. We have
had satisfactory results withdh of 0.01 (about 4 days). To see more about pospitolelems
see the sectiohNlodel is running too slow, gives a message thatehgth of simulation is too
great or gives erratic results
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Important Note: The choice ofdt does not require any changes in units or valuethen
variables becausdt only affects calculations in the model. To see howorks in more
detail, see the Stella Help.

Units of Time

Units of time represent the time units that simala would run. The POMMARD model
assumes that the time unit is one year.

Sim Speed

The purpose of this option is not to increase teed of the simulation by itself. It basically
provides some time to the user to stop or pauseuti@ng while the simulation is in process.
In order to accelerate the run-time of simulatitwe, sim speed in POMMARD is set at 0.
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Integration Method

There are three numerical integration methods abiglin the program: Euler's Method,
Runge-Kutta 2, and Runge-Kutta 4. Each of thesalifteyent strengths and weaknesses. To
see the assumption of these methods, check “Esirletéthod” and the “Rugge-Kutta
Methods” in the Stella manual. For POMMARD, théegration method used is the Euler’'s
Method because of the mixed continuous discretereatf the model.

Entering Data into the POMMARD Model

The model user will have several occasions to etdéa into the model. The first and most
significant data entry time will be when the modsefirst prepared for a new region. After the

basic data have been entered and a satisfactogjiraproject is established, the user will

enter data for alternative baselines, scenarioyarsabnd what-if analysis. The subsequent
data entry uses largely different procedures, whiehexplained below.

In many cases, there are alternative methods fteriag data. These alternative methods
generally make no difference to the simulation itsdout require different skills and time. As
users gain familiarity with the model, they learmigh methods make the most sense in
different circumstances.

Alternative Methods for Entering Data

Five methods of entering data are described bel@wvect Entryinto the converters is the
easiest when only one or two entries are requitethn become time-consuming when large
arrays are involved. Th€opy and Pasteption is useful when data is already available in
electronic format (e.g., word processor files aresgsheets)mporting POMMARD from an
Excel spreadsheet is the fastest approach whem largays are involved.. Finally, the
Graphicaloption allows drawing the behaviour of variableermthe entire period of analysis.

Importing data from an Excel spreadsheet has baslitdted by the construction of two types
of templates (se&ntering Data Using the Customized Spreadshe&tsese are discussed
below.

Direct Entry
(Return to th&Specific Data Entry InstructionSection)

Fornon-arrayed (i.e. single valued) converters:

Figure A.18 Single Value Converter Window

1. From the Model Window, click on the
O vt e converter.
- 2. Enter the data.
IR R > 8 i
DT [ 3. Click on OK.
el el ] e
JHjj For arrayed variables,there are two options for
el en™ o direct data entry:
O Exit_Rate=., Urits.
a. Option 1, cell by cell:
e 1. From the Model Level, click on the converter

to open the dialog box (see figure below).
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Make sure the Apply to All box is NOT checked.

Scroll through the rows and columns until you ariat position 1 (in a one-
dimensional array) or 1,1 (in a two dimensionaag)r

4. Enter the data for position (1,1).

5. Click Next, or scroll to the next row or columnifrember that the first dimension is
the row and the second is the column) and adddteefdr this element.

w N

6. Continue through to the end of the array adding tiaeach cell.
7. Click OK.
Figure A-19: Converter Window and Explanations
—» [ Employess{Boston Administration,
(+ Reservor £ Con (& ¢ r 2.0 and Dk
-D and Dimension
¥ Nonnega ‘ ‘ ‘ ‘ Name pop-up lists are
W aney -0 wiCiies v | I [Facnon v grayed out when Apply
To All is not checked.
Inputs > [ Apply ToAll
50 hi = \/ 7 Amrows enable you to
hn‘ng Row: 1 page through the
'g’ quitting elements which comprise
quit_fraction e ¢ the Dimensions. Top and
C >1 right poinbing arrows take
Next... I you to higher numbered
— elements. Bottom and
—» [ INITIALEmployees{Boston Administration]) = ... Units... left pointing arrows take
you fo lower numbered
100 elements. A grayed
tnangle indicates that
you've reached the last
element
Document Message... Cancel |
= The vaniable name has been changed to Apply To All must be checked to have
reflect two Dimensions. Since Apply To All access to pop-up lists, To Editor button,
is not checked, the individual element and dialog settings. Uncheck the box to
names belonging to each Dimension are define individual values for each element
used in the brackets. within the arrayed variable.

Source: Stella manual

b. Option 2, full array:

1. From the model level, click on the converter torofiee dialog box (see figure 19).

2. Make sure the Apply to All box IS checked.

3. Enter the data, row by row. Start with a squareketand list all data, separated by
commas. End with a square bracket. Note that roavs follow directly after each
other. However, it is frequently conveniently tarsteach new row of data on a new
line. All entries must be separated by commas. Eawatcan follow directly.

[100,200,300,400,500] [100,200,300,400,500,
10,20,30,40,50,
60,70,80,90,100]

4. Click OK.

Most of the arrayed variables have been set ugdem data in the full array approach but if
the user prefers, this can be easily changed lghenking the Apply to All box.

Copy and Paste
(Return to th&Specific Data Entry InstructionSection)
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Importing data into an arrayed variable in a modaIPaste follows the same basic process as
that used for non-arrayed variables. One dataasebe applied to all elements of an arrayed
converter if:

1. Apply to All is checked in the arrayed variableialdg (see figure 19).

2. There is the same number of data points in theskdto be pasted as there are cells in
the arrayed variable (number of cells = numberlements in column * number of
elements in row).

3. The data are enclosed in square brackets [] andleafi points are separated by
commas. The correct format for a column of datHustrated here.

[100 : If the data are being imported from a spreadsheetlHile, a
200 , column of commas can be created alongside the cobfrdata.
300 ) Square brackets should be put in front of the fmstnber and
400 , after the last number. Copying them together wilhdp the data
500 ] into the necessary format.
[100,200,300,400,500] If the data are being imported from
[100, a Word file, the data may be
arranged either as a 200, column or a row, as long as th
elements are separated by 300, commas. Square braticetkl He
put in front of the first 400, number and after the lastmber.
Copying them together 500] will bring the data into tlexessary
format.

To copy and paste:

Select the area in the spreadsheet or document.

Click Copy.

From the Model Window of POMMARD open the convelgze figure 19).
Make sure Apply To All box IS checked.

Erase or select all existing data in the data bog, paste the new data.

agrwnhE

Importing from an Excel Spreadsh®et
(Return to th&Specific Data Entry InstructionSection)

This option is the most common. Two Excel spreaeshbave been designed to accompany
the POMMARD model. The first is designed primarfidy the initial data entry, whereas the
second sheet is designed for scenario developmbatfollowing section describes the use of
spreadsheets in general.

Non-Arrayed Converters

To import values from an Excel file into a modéle tExcel file must contain the exact names
of the variables in the model into which you wamtimport values and the values that you
want to import. You do not need to include all modariables in your Excel file—only the
variables whose values you want to import intorttedlel. Model variables that do not appear
in the Excel file are not affected during the intganocess.

If any of the variables in the Excel file do nottetathose in the model, you will receive a
warning message during the import telling you wHata could not be imported. You can

% Source: The Import File Format. From The Stellantl
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enter the variable names as column headings oheaalings (indicate the format you choose
when you set up your link to your model).

The following Excel worksheet example (from thel&tenanual) defines the initial values for
population (a stock), birth rate (a converter), a®@th rate (a graphical function) with the
variable names in the column headings:

| A | B A C _ D
|population birth rate  death rate
100 0.2 0.1

0.102

0.105

0.113

0.13

= 8
2.
5.‘
6 |

The name of each variable appears as a columnrgaahd the values to import for each
variable appear immediately beneath it.

All values for the graphical function (death ratejdered from minimunx to maximumx,
appear under the variable heading. If there areenotigh values for the graphical function,
the last value will be repeated to fill it outtlfere are too many values, the excess values will
be ignored.

The following example shows the same data withvlr@bles as row headings:

| A | B | ¢ | D | E | F
1 |population 100
2 |birth rate 0.2
3 |death rate 0.1 0.102 0.105 0.113 0.13
4

Note that the data in the spreadsheet do not hawatatt at row 1, column A. The import
process searches the first 20 rows and 10 colu@tts cells) for a variable name, so you can
begin entering data anywhere within that area. 8H®swvs you to enter header data or other
documentation in the file that will not affect theport process. You can also enter
descriptive information between columns (if you asing a column format) or between rows
(if you are using a row format).

Between each variable, you can have up to five mohki (or rows, if you are using row
format) that have a blank header line. Data careappm any other row (or column, in row
format) than the header row and these columnsof@s ) will be ignored during the import.
One-Dimensional Arrays Converter

To import values in an Excel file into a one-dimensl array in a model, the Excel file must
contain one column (or row) of data for the arrélye column (or row) heading specifies the
array name. All subsequent columns (or rows) corttaé data.

The following example from the Stella manual sh@awsne-dimensional array (OneD array)
set up with a column heading and seven specifiatega
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OneD array 4 5 6 Zi 8 9 10

Two-Dimensional Arrays Converter

To import values in an Excel file into a two-dime&msl array in a model, the Excel file must
contain more than one column (or row) of data toe trray. The first column (or row)
specifies the array name. All subsequent columneows for the array contain an ellipsis

...

In the following example from the Stella manualeréh are three variables for the array
(TwoD array) set up with column headings. For eaatiable, the Excel spreadsheet provides
three values for each variable.

TwoD array ... If there are not enough values for the array, #s |
- 2 -1 value will be repeated to fill it out. If there ateo
5 3 -7 many values, the excess values will be ignored.
6 4 0

Note: For two-dimensional arrays, the data in Excel

rows always map to rows in the model array and the
data in Excel columns always map to columns inntloelel array, regardless of whether there
are row headings or column headings in the Extel fi

The following example shows the same data

TwoD array = 2, -1 as in the TwoD array example above, with

=7 row headings rather than column headings.

8 - L Notice that the data is in the same order in
both examples.

U
w

One-Dimensional Graphical Functions

To import values in an Excel file into a one-dimensl graphical function, format the data in
the same way as you would for a two-dimensionayarwith an ellipsis ("...") in subsequent
rows or columns. For one-dimensional graphical fiems, however, your specification of
row vs. column headings determines how the valuesead into the graphical function.

The following example from the Stelli : -
neD gf array ...

manual shows how you would forme

Excel file for a one-dimensiona

graphical function (called OneDg

array) with four elements (in columi

headings).

the

If there are not enough values for tt
elements, the last value will b
repeated to fill it out. If there are to
many values, the excess values will | _
ignored.

O SN = NN WO
N WO NPAE WO
=N WO U SN=NOm
== NN WO O,

Two-Dimensional Graphical Functions
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Finally, to import values in an Excel file intoad-dimensional graphical function, format the
values in row-major order (values are imported friv@ first row, moving from left to right,
then from the second row, left to right, and so. &Jcceeding columns in a row start with an
ellipsis ("..."). To indicate the start of a newwause "***" in the first column of the row.

The following example from the Stella manual shaws format for a 4x3 array (called
TwoDgf array) of graphical functions (one columm éach cell in row-major order).

TwoD gf array... R R i

4 5 6 5 3 5 3 2 4 & 1 5

3 6 7 4 4 4 4 4 5 4 3 3

4 4 5 2 2 3 5 5 3 2 4 2

3 3 4 3 3 2 & 5 2 2 5 2 )

3 2 4 2 2 3 7 7 3 4 3 3 Enterin

3 3 3 3 3 2 g 8 4 5 5 2 gData

2 4 2 4 2 3 5 g 5 & 6 2 Using
the
Custom

ized Spreadsheets
(Return to theéSpecific Data Entry InstructionSection)

All the required data to initialize the POMMARD nmaldor a particular region can be entered
using theComposite Input Templatdhis spreadsheet includes 20 worksheets. Thedifrs
these is a composite of the other 19. The last d&sheets include pre-designed links to all
the data converters in POMMARD other than thosest@mnario development. Required data
is highlighted in each sheet. The spreadsheetdesigned this way so that the user can link
individual worksheets when changes are being mad&é¢ or two sheets or to tk®mposite
worksheet when all or many converters must be @oldathe first worksheeCompositejs
linked to the other 19 and should not be altered.

Both these spreadsheets are oriented using rowirlgsadThe following procedure is
recommended for using ti@mposite Input File

1. Make a copy of the original file using an approfiaame that indicates the region and
the version of the data. Put the original in a éolavhere it will not be altered or
confused with your working versions.

2. Add rows and columns (in the interior rows and owh$ so that formatting and
summations are preserved) until each sheet incledastly the number of elements in
each dimension to correspond to your model. Fotaimte, the core model has 23
sectors. If your study area has 30 sectors, 7 mwsolumns must be added to those
arrays that have sectors as a dimension. Thises #one by adding rows and/or
columns somewhere in the middle of the arrays aed topying addresses to the new
cells. Changes must be made to both the primanksheet and ta€Composite The
Compositesheet must be unprotected in order to make thesmeges. It is recommended
that the user protect thEompositesheet following changes to prevent inadvertent
changes.

3.  You may add names above each section and to thieafighe tables if you wish. Do not
alter the first column except to add ellipsis wheeeded.

4. Enter data into each of the worksheets except itise fThe first worksheet (named
Compositg will be automatically updated.

5. Be sure that the number of elements in all dimersim the POMMARD and the
Composite Input Filagree.

6. Save the spreadsheet. You are ready to link treadpheet to the POMMARD model.
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The second spreadshe&genariq is similar to theComposite Input Fileexcept that it is
organized as a single worksheet. Most scenariosbeadeveloped using this file, although
some with unusual changes may require additiont datry. The following procedure is
suggested to make tiszenariospreadsheet ready for use.

1. Make a copy of the original file using an approfiaame that indicates the region and
the version of the data. Put the original in a éolavhere it will not be altered or
confused with your working versions.

2. Add rows and columns (in the interior rows and owh$ so that formatting and
summations are preserved) until each sheet incledastly the number of elements in
each dimension to correspond to your model. The o/ be able to copy and paste
from the appropriate areas of tGemposite Input Template save time.

3. You may add names above each section and to thieafighe tables if you wish. Do not
alter the first column except to add ellipsis wheeeded.

4. Enter data into théBaseline Scenariawvorksheet to reflect the assumptions of this
scenario. Once the baseline has been set up, malesof the sheet, rename them, and
change the assumptions to create the various seenHrpreferred, separate spreadsheet
files may be created.

5. Save the spreadsheet. You are ready to link treadpheet to the POMMARD model.

Caution: Be careful when customizing these spreadsheetenWbw elements are added, the
Compositeand theScenariospreadsheets must be updated with the link formagawell. In
addition, it is important not to forget to copy th& and “...” symbols. For more information
about the use of these symbols, see the selctiparting from an Excel Spreadsheet

To import either theComposite Input Templat the Scenariospreadsheet to POMMARD,
follow these steps:

Choose Edit from the main menu; click on Importd&at

Choose th®ne timdink and the row orientation (the choice on thght).

Click Browse and find the spreadsheet with the ngowehave given it.

Click on the drop-down menu for worksheet name endoseCompositeif you are

importing all data from the Composite Input TemeJabne of the other worksheets if

you are importing data into only one converterfrom the sheet for the appropriate

scenario.

5. Click OK and wait for the message that indicated the operation is complete. Check
for any error messages.

6. The model is now ready to run.

PwpPE

Entering Data using a Graphical Function
(Return to th&Specific Data Entry InstructionSection)

Graphical functions are an option in converters do@ particularly useful when the user
wants to vary the input levels over time. Seveaiverters in the POMMARD model have
graphical functions preset, but this option is klde to the user in other cases as well. For
instructions on changing a standard converter am® with graphical functions, see the Stella
manual. This section describes the use of the pgraphical functions in the POMMARD
model. This section draws heavily from the Stelknoml.

Exogenous Converters that have been preset to work as gralphinctions have a small
Income wave in their icon as shown to the left.
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To use the graphical function feature, the usewmhopen the converter and perform the
following actions (see figure 20).

1.

Set the min and max values for the X-akigpe numbers within the two fields below the
graphical function grid. Generally these number$ vg the beginning and ending years
of the simulation (i.e., 2001 and 2026). If useishato introduce changes over a period
shorter than this, they may set a shorter periatitie Tab key to move from field to
field. The minimum and maximum values you chooselie X-axis will be reflected in
the non-editable left column (input), to the rigiithe axes.

Set the min and max values for the Y-akige numbers within the two fields to the left
of the graphical function grid. The number in thettbm field (the minimum value)
must be less than the number in the top field flaximum value). Hit the Tab key to
move from field to field.

Set the number of data poinTy/pe a number into the Data Points field, founthblethe
two columns of numbers. You must have at leastdata points in a graphical function.
You can have up to 1500 data points. When a grapfuaction contains more than 13
data points, the grid becomes scrollable. To viesventire function, depress the Alt key
(Windows) or Option key (Macintosh). Generally tROMMARD user will want the
number of data points to coincide with years, mentr weeks. When the simulation is
the standard 25 years, 26 data points will creatgealy pattern, 301 data points
(12*25+1) will create a monthly pattern, and 130dtadpoints will create a roughly
weekly pattern.

Create a relationshipClick and hold the cursor within the grid. As ydrag the cursor,
a curve will be drawn, following your mouse movertsenin addition, the Y-axis
coordinates of the curve will be displayed in tlgiht column (output) at the far right of
the dialog.
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Figure A.20 Graphical Window

Ri . Cl ]
Gnd: Click and drag within this region to sketch the k;g;tléi:?tl?;:e &:El:nl:'n Usigleegth:r)"dr:ﬁgzeal
graphical funcbon. As you sketch, the vertical numbers in column Lo alter their values.
coordinates of the curve will appear in the right The curve will change to reflect your
column. diting.
I o
Use thrs box to set > li
the max value for L 1| mput converter | output cdnverter
display of the output
vanable :
.4 0.000 4500 v+
1.000 2550
‘1| 2.000 43950
E:rg::l variable output | 13000 65 50
> converter {1 4.000 74,00
) 5.000 80.00
4| 6.000 8250
Use this box to set | 7.000 79.50
the min value for : 8.000 76,00
display of the output s e e e SRR o SO B S se e | 9,000 70,50
vanable. —_— IOO&J — : = = = 1000 ssw
> 0.000 4 I | 4 I 12.00 11.00 4050
f I l o [— 2
Button toggles g 5 0.000 13.00 12.00 21.50
graphical function It ) : .
between continuous input_convertes Data Points: l“
{shown here) and T T -
discontinuous {shown Edit0 -
in Figure 4-23} ulput
curves A
ToEquation | Delete Graph | Cancel | [0
Use these boxes to set Button returns Button deletes T Use this box to edit Use this box to
the input range for the you to the main  graphical relationship numbers which have change the
graphical function. dialog for the and returns you to the been selected in the number of data
vanable. mam dialog for the output column. ponts within the
vanable. graphical function.
Sou

rce: Stella manual

The user can edit a graphical function by typingnbars into the right-hand column (the
output column). Click on one of the numbers in tugput column. The number you select
will appear in the Edit Output box. Type the numipeu want; then hit the Tab key on your
keyboard. The point you have just defined will agpen the curve, and the next number
down the output column will become selected.

A graphical function's output column can be comed/or pasted. To copy/paste data into the
output column to/from the clipboard, select a numfme a set of numbers) in the output

column (to select the entire column, click oncetla entity name at the top). Then, under
Windows, type control C to copy or control V to fm<n the Macintosh, type command C to
copy or command V to paste. The number(s) you seldidoe replaced by the data you paste.
The number of data points will be adjusted to tftbe size of the data set being pasted.

It is also possible to create data links to yourdeidrom an Excel spreadsheet; these links
allow you to import data from a spreadsheet anexport data to the same or different
spreadsheet. For instructions $@gorting from an Excel Spreadsheet

The small button near the minimum boxes enablestgomake the graphical function into
either continuous or discontinuous line segments.

Specific Data Entry Instructions: Initial and Staata

This and the next section give detailed instrudidor entering data into each of the
converters that require or accept data from the.uBBe converters in this section are
primarily used to set up the original baselinetia next section we cover those converters
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used to create scenarios and analysis. A latefogech scenario developmemliscusses the
process of creating scenarios.

Ag Input Coefficients Converter
Units: thousands of euros/ hectare
(Return to théAgriculture Modulé

Each coefficient represents the purchase of inpeit$iectare in each production system.

For example, a value of 0.02 in the agricultureuingoefficients in the energy row and mixed
livestock column (see table below) means that Qltuisands of euros/ha were spent in
energy for the mixed livestock production system.

Production Systems (j)

0 ) c o
% o | © < - "
Ag  Input| _ g S Sl a_| _ = 2 £l _E
Coefficients | @ § & B ég 2 7 %g g 2 7
=5 O m| NnO| O | <& | OO0
Energy | 0.02 0.02 0.02 0.02 0.02 0.02 0.0p 0.02
Meat 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Other 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
food
processi
ng
Milk 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
processi
ng
Textile | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Paper 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Chemic | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
als
Constru | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
ction
Machin
ery
Metals | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Other 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Machin
ery
Automo | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
biles
Furnitur | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
e
Energy | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Dist
Constru | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
ction

Trade |0.02 0.02 0.02 | 0.02| 0.02( 0.024 0.02 0.0
Tourism | 0.02 0.02 0.02 | 0.02| 0.02( 0.024 0.02 0.0
0.02 0.02 0.02 | 0.02| 0.02( 0.024 0.02 0.0
Transpo 76

Sectors (i)

NN N




rt

Post 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Banking 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Public | 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Recreati| 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
onal

Other 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.0p
Services

Househ | 0.076 | 0.076 0.0760 0.07¢ 0.076 0.0T6 0.076 0.076
olds

Users that do not have access to input coefficioteach production system can use the
agriculture column of the 10 table as a guide. Ehesefficients must be adjusted to reflect
thousands of euros values of inputs per hectaneréhan thousands of euros values of inputs
per thousands of euros of output. The ratio ofl teddue of market commodities per hectare in
each production system would be required in ordedd that. But that approach makes the
assumption that each production system uses the saxnof outputs, which is clearly not the
case. If partial knowledge of the production systasnknown (e.g., the income to owners, or
operators and hired labour), replacements of thimated numbers with known numbers will
improve the linkages between agriculture and tigeoreal economy.

To incorporate these values for the first time rsig@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Ag Output Coefficients Converter
Units: units vary/hectare
(Return to théAgriculture Modulé

Each coefficient represents the yield of each augmmmodity relative to each production
system. Yields can be represented by tons, livestods, cubic meters, or hectares of land,
depending on the commodity that we are talking &bou

Commodities Units
1| Cereals Tons/ha
2 | Forage Tons/ha
3| Pigs LU/ha
4 | Milk Tons/ha
5 | Beef LU/ha
6 | Sheep LU/ha
7 | Wood (cubic meters) 100nt/ha
8 | Non Conventional Euros/ha

For example, a value of 1 in the cereal commodity rand mixed livestock production
system column (see table below) means that 1 taemfal per hectare of land is produced in
the mixed livestock production system.
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Production systems (j)
Q o 3 < >
e "g = 0] Q — £ ? % — g
Q = = = ) o 9 o0 O O =
Ag Outputs| x & S,|oR8| 25| £2| 52 s| 2
Coefﬁcients =3 O o mn O (7)) O O 7] < -49 L O 7))
Cereal 1 0 0 0 0 0 0 0
Forage 0.1 0 0.1 0 0 0 0 0
Pigs 0 1 0 0.1 0 0 0 0
= | Milk 0.8 0 0 0 0 0 0 0
< | Beef 0.3 0 0.4 0 0 0 0 0
1;:3 Sheep 0 0 0 0.05| O 0 0 0
g Wood 0 0 0 0 0 1 1 0
€ | Non-
8 conventional 8.4 0 8.4 0 8.4 0 0 0

To incorporate these values for the first time rseig@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variablas (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Birth Rate Converter
Units: proportionQ to 1
(Return to theHuman Resources Moduyle

This value is an estimate of the annual rate dhl@mong families aged 20 to 39. One way to
calculate the latter value is by using the follogviiormula: (births per thousand population

/1000) *( Total Population/Population (20-39)). éinatively, you can divide total births per

year by population in the 20 to 39 cohort.

To incorporate these values for the first time rss@an use one of the four options available:
(1) direct entry for non-arrayed variabJg®) copy and paste(3) importing from an Excel
spreadsheet for non-arrayed variaptas(4) thecustomized spreadsheeAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Death Rates Converter
Units: proportion0 to 1
(Return to theHuman Resources Modyle

This converter represents the annual number ohdgar member of each cohort. It could be
obtained by dividing annual deaths in each cohpthk total population in each cohort.

To incorporate these values for the first time rsig@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Exit Rate Converters
Units: proportion, 0 to 1
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(Return to theHuman Resources Modyle

This is a constant value. The exit rate represitproportion of secondary school graduates
that leave the region after completing secondangaic The remaining graduates are assumed
to continue onto higher education (tertiary eduodtiat a local institution or join the local
labour force (1-local higher education rate-exieya

To incorporate these values for the first time rseig@an use one of the four options available:
(1) direct entry for non-arrayed variablg®) copy and paste(3) importing from an Excel
spreadsheet for non-arrayed variaptas(4) thecustomized spreadsheeAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Initial Hotel Beds Converter
Units: hotel beds
(Return to thénitial Conditions Moduleor theTourism Modulg

This value represents the base year level of Hmdl in the region. To incorporate these
values for the first time, users can use one offtlie options available: (1direct entry for
non-arrayed variableg2) copy and pastg3) importing from an Excel spreadsheet for non-
arrayed variablesor (4) thecustomized spreadsheetAs those values are expected to be
constant during the simulation, it is expected thase values would not be modified in the
simulation or what-if analysis.

Initial Land Uses Converter
Units: hectares
(Return to thénitial Conditions Modulg

This converter is the initial land use by productgystem. To incorporate these values for the
first time, users can use one of the four optiomailable: (1)direct entry for arrayed
variables (2) copy and pastg3) importing from an Excel spreadsheet for arrayedabdes

or (4) thecustomized spreadsheelt is expected that those values would not belifreal in

the simulation or what-if analysis.

Initial Population Converter
Units: persons
(Return to thénitial Conditions Moduleor Human Resources Module

These values represent the initial population blyocband education level. To incorporate

these values for the first time, users can useobiiee four options available: (Hjrect entry

for arrayed variableg2) copy and pastg3) importing from an Excel spreadsheet for arrayed
variables or (4) thecustomized spreadsheett is expected that those values would not be
modified in the simulation or what-if analysis.

Initial Production Converter
Units: thousands of euros
(Return to theRegion Moduler to thelnitial Conditions Modulg

These values represent the production level byseto incorporate these values for the first
time, users can use one of the four options aVeildb) direct entry for arrayed variable@)
copy and paste(3) importing from an Excel spreadsheet for arrayedawées or (4) the
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customized spreadsheetlt is expected that those values would not bdified in the
simulation or what-if analysis.

Initial Final Demand Converter
Units: thousands of euros
(Return to thénitial Conditions Modulg

This converter represents the initial final demdodthe products of each sector including
households (in thousands of euros). It includesodgp all government expenditures,
investment (from domestic and external sourceg),external income (from commuters and
investment income, but excluding transfers thateamaed on a per capita basis).

Note: It is important to note that because agricultund forestry sectors are supply driven
and external to the regional economy, they areugberl. In addition, given that it is modelled
separately, the final demand for the tourism sestwuld exclude overnight visitors and
related daily expenditures predicted by the tourssutor. This value is entered as a final
demand from the tourism sector.

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheelt is expected that those
values would not be modified in the simulation drat+if analysis.

IO Coefficients Converter
Units: 0to 1
(Return to thdkegion Modulg

This is a standard A matrix from a regional inputput table. Each column is the portion of
total purchases of inputs by that sector from ezthbler sector (rows). For example, a value of
0.0001 in the energy row of the other food-progegsiolumn means that a 0.0001 of each
euro of inputs purchased by the food-processintpseeere supplied by the energy sector.

Note that the sum of each column of the 10 Coedfics must be less than 1 because of the
leakages from in the economy. Smaller regions Wwidlve larger leakages and smaller
coefficients.

It is important to note that the last sector is timeisehold sectdf. The 10 column for the
household sector should be local expenditure aoeffis for the average household in the
region. The 10 row for the household sector is pagments to households (wages, salaries,
profits, rents, dividends, and so on) by firms acle sector.

Each user must complete this information. To inooafe these values for the first time, users
can use one of the four options available:ditg¢ct entry for arrayed variable@®) copy and
paste (3) importing from an Excel spreadsheet for arrayedabdes or (4) thecustomized
spreadsheetAs those values are expected to be constamgltiie simulation, it is expected
that those values would not be modified in the ¢aton or what-if analysis.

Labour Land Ratio Converter
Units: person/hectare

% By making the last row and column the househotdasethe model is said to be closed with respect
to households. As a result, the implicit multiptignvolved in changes in final demand include the
impacts of spending induced by new income.
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(Return to thégriculture Modulé

Each ratio indicates the person-years of labouragme=d in full-time equivalents, or FTE)

required from each education level per hectareasheproduction system. For example, a
value of 0.002 in the primary education row and exdixvestock production systems columns
(see table below) means that for 1 hectare of thednlivestock production systems 0.002
FTE of labour with primary education is requiredlegear.

Production systems (j)

« 3 S| <4 %
Lab'our Land § S 8 o e g ? =
Ratios g9 = « | 95| ©& IS o g
=5 g 8| &€5| 8| 5 s| 2
S35 O] m| O O o I > L oOm
In Primary | 0.000 0.000| 0.000 0.000 0.000 0.000¢ ©®.000.000
Primary 0.002 0.003 0.002| 0.003 0.007 0.003 0.002 .00Q

In
Secondary | 0.000 0.000f 0.000 0.000 0.000 0.000 0.0@0000

Secondary | 0.005 0.008| 0.00% 0.008 0.005 0.008 0.003.005

In Tertiary | 0.000 0.000| 0.000 0.000 0.000 0.000 00.0 0.000

Education level (i)

Tertiary 0.003 0.005 | 0.003| 0.005 0.003 0.005 0.003.003

It is assumed that students do not work in the labar force. Thus, labour land ratios that
correspond to in-primary, in-secondary, and inideyteducation should be zero.

It may be difficult or impossible to estimate thaueation level required for these tasks. If this
information is not known, then the user must apgply overall education levels of agrarian
workers. For example, if it is known that 20% ofraxgan workers are have a primary
education, 50% have a secondary education, and B&% a tertiary education, these
percentages should be applied to the estimateditad®mand in each production system. It
may also be difficult to estimate the total laboaquired per hectare by each production
system. These numbers must be estimated from kriolvtime and part-time farms in the
study area, or from reasonable estimates by experts

To incorporate these values for the first time rsig@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Labour Output Ratios Converter

Units: persons/thousands of euros

(Return to th&Region Modulg

These values represent the number of workers veith education level demanded per one
thousand of euros of output in each sector. Wenagsghat students do not work and thus in-
primary, in-secondary, and in-tertiary are zero.
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Sectors (j)
z c 0 c 3
Labour Output Ratios 32| 8 2 g2 2| 2 ° 3 k] % = _g
5 Sqle o | |8 |32, | 2|23 |e|5]¢2 2]t 2 g |
. |58 |& |5 |E |BE| g |s2|E |2 |8 |88 | |2 |8 |8 s |e e |35
3 g S| = H a g |ss| & (2¢| ¢ € 5] c 3 5 3 S 7 = s 5
g |2 |88[5 (& | & |5 (85|8 |88|2 |& |& |8 [& |82 & |8 |&8 |z |& |8
= In Primary 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0| 0| 0 q d
3 Primary 0.001] 0.00] 0.000 0.041 0.0p1 0.do1 0.p01 0J001 1[@001| 0.00] 0.00L 0.0qL 0.0¢1 0.0p1 0.0l 0.po1 0f0o1 d.@0a01| 0.001 0.00} 0.00f
% In Secondary 0 0 0 0 0 0 0 0 0 0 0 0 0f
S Secondary 0.00p 0.0d1 0.091 0.0p1 0.go1 0.p01 0Jo0o1 g.0a101¢.0.001 0.00]4 0.00f 0.041 0.0p1 0.do1 0.p0o1 0Jp01 0[00101d.0.001] 0.00] 0.00L 0.0CjL
g In Tertiary 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0| 0 g
i} Tertiary 0.001) 0.001 0.00f 0.0¢q1 0.0p1 0.001 0.001 0.0010D}00.001] 0.004 0.00f 0.041 0.0¢1 0.001 0.¢01 0.p01 0]j001 14.@0001| 0.001] 0.00{ 0.00fL

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Land Requirements Converter
Units: proportions
(Return to the.and Modulg

Each value represents the proportion of total leeglired by each production system that
comes from each land type. For example, the vaineke beef cattle column (see table
below) mean that of each hectare of land requisetidef cattle 0.1986 (or 19.86%) must be
crop land, 0.3422 hectares must be grass land) d5&2 must be forest land.

Production Systems (j)
0 @ o3 =
S g 5 >| 2
© "% g O 8 — GEJ ' ? "(T') - GE)
Land ER 3 HS’_) gﬁ%’ﬁ%@ %"g"i
Requirements =35 o m| WOPpAIRKE| LDO
% Annual_crop_land 0.192 0 0.1986 0.1742 0 ) D 0
[}
g | Perm_crop_land 0 0 0 0 1 0 0 0
_'; Grass_land 0.331§ O 0.342P 0.3061 0 ) D 0
< | Forest_land 0.4762] O 0.4582 0.5168 ( 1 L D
— | Other_land 0 0 0 0 0 0 0 1

It is important to notice thdhe sum of each production system (column) shaulejoal to 1.

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
Spreadsheet for arrayed variables (4) thecustomized spreadsheeiAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.
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Livestock Coefficients Converter
Units vary
(Return to theNon-Commodities Module

These coefficients represent the number of livéstmgits per hectare per year. Livestock
units are defined for different types of animalsakws:

Livestock
units
equivalence
Dairy cows 1
Dairy Followers 0.5
Suckler Cows 0.75
Finishing Beef sold 1
Breeding Ewes 0.08
Finishing Lambs
sold 0.04

Because the numbers of animals typically changanguhe year, we suggest a weighted (by
time) annual average.

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Local Higher Education Rate Converter
Units: proportion, 0 to 1
(Return to theHuman Resources Modyle

This is a constant value. The local higher educatade is the proportion of secondary-school
graduates that continue onto higher educationigtgreducation) at a local institution. The
remaining graduates are assumed to leave the ragEmcompleting secondary school or join
the local labour force (1-local higher educatiote+axit rate).

To incorporate these values for the first time rsig@an use one of the four options available:
(1) direct entry for non-arrayed variableg®) copy and paste(3) importing from an Excel
spreadsheet for non-arrayed variaptas(4) thecustomized spreadsheeAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Migration Shares and Dependents Converters
Units: proportion, 0 to 1
(Return to theHuman Resources Modyle

Because immigrating workers who respond to chanzibgur demand or quality of life will
often have families with both young and elderly rbens, these two converters should be
determined together.
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One way to estimate these proportions is to usedeémographic structure of national
migrants and apply these to the regional in-migpanotess. The following example describes
how a model user may calculate the migration anddent shares:

1. Assume the average household (active in the lafmyae) has 1.5 adults (0.15 aged 0O-
19, 0.6 aged 20-39, 0.75 aged 40-64), 0.45 depé¢wtiddren and 0.03 retirees.

2. Normalizing on the number of working adults (i.diyiding by the number of adult
members of the workforce) gives 0.1 persons 0 to014 persons 20 to 39, and 0.5
persons 40 to- 64 in the workforce.

3. The dependents are then normalized using the samendnator giving .2 students in
primary school, 0.1 students in secondary schaoal,(a02 retirees as dependents. (Note:
Retirees may be distributed among education grdupswn, but this is not important
to model results.)

Age Group Average household Migration Share | Dependents
with working age | Coefficients Coefficients
members

0-19 In primary or 0.30 0.20

preschool

In secondary 0.15 0.10
In labour force 0.15 0.10

20-39 0.60 0.40

40-64 0.75 0.50

>65 0.03 0.02

Total Working Aged | 1.50 1.00

persons

For the Migration Shares Converter, only the priypasecondary-, and tertiary-educated
categories should contain non-zero valdaste that the columns should always sum to 1
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Education level (j)
> > P >
g > g g S >
s g 5 5 o K
Migration a £ 3 3 = =
Age
0_19 0 0.1 0 0.1 0 0
Age
~120_39 0 0.4 0 0.4 0 0.4
‘ﬂ’ Age
S | 40_64 0 0.5 0 0.5 0 0.6
S | Age 65
O | plus 0 0 0 0 0 0

For the Dependents Converter, values can be estellifor dependents aged 0 to 19 in
primary and in secondary school, and possibly gesirwith primary, secondary, or tertiary
education.

Education level (j)
> - P >
S > e e s >
x £ 3 3 e =
- = c (] 0] c (]
Dependents = o =0 n = =
Age
0 19 0.2 0 0.1 0 0 0
Age
~120_39 0 0 0 0 0 0
E,’ Age
s | 40_64 0 0 0 0 0 0
S | Age 65
O plus 0 0.0067 | O 0.0067 0 0.0067

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

NCO Production Systems Coefficients Converter

Units vary
(Return to theNon-Commodities Module

Each coefficient represents the quantities of nmmmodities produced by one unit (hectare)
of each production system. These coefficients agply to the mineral fertilizer, excess
nitrogen, biodiversity, and CO2 balance. Other nommodities (land types, Shannon
converter, land cover change, and livestock unit pectare) are determined in other

converters.
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Production Systems (j)
< 8] 2[¥ [® 1.
ko) % g 8 % o o GE.) . ? "E) — GEJ
NCO Ps| X ¢ S| 3| 28| £g| 52| S| L8
Coefficients =3 O m n O O n < L L Oowm
Forest % 0 0 0 0 0 0 0 0
Arable
land_ % 0 0 0 0 0 0 0 0
Grassland
% 0 0 0 0 0 0 0 0
Permanent_
Crops_ % 0 0 0 0 0 0 0 0
Shannon
Index 0 0 0 0 0 0 0 0
Mineral
Fertilizer 600 0 600 0 0 0 0 0
Excess
__| Nitrogen 1800 | 10 1800| O 0 0 0 0
-\;), Biodiversity | 0.63 0 013 | 0.16 | O 1 1 0
O | Livestock_u
'-§ nits
€ | per_hectare | O 0 0 0 0 0 0 0
£ | Land_cover_
O | change 0 0 0 0 0 0 0 0
& | CO2_Balan
< | ce 0 0 0 0 0 0 0 0

The following are the interpretation of each of timn-commodity coefficients that are subject
to modification:

Row 6: Mineral fertilizers for each production st (units: kg/ha). The kg of
mineral fertilizer used per hectare per year.

Row 7: Excess nitrogen (units: kg/ha). This issheplus of nitrogen applied over that
used by plants.

Row 8: Biodiversity (units: proportion, 0 to 1). iShrepresents the proportion of
utilized agriculture area under low-input farmingt®ms.

Row 11: C02_Balance (units: CO2/ha). This indicatmords the net release of CO2
per hectare each year. It can be positive or negét the case of net sequestration).

To incorporate these values for the first time rsig@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

QOL Coefficients Converter
Units: proportion
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(Return to theQuality of Life Modulg

These coefficients represent the proportion ofmigration (in migration — out migration) of
each cohort due to changes in each type of capitaly natural and material capitals are
being used at this time.

Cohorts (j)
QOL A
. ge Age 65
Coefficients | rye 0 19| Age 20 3940 64 | plus
Natural
capital -0.13138 0.445757 0.445757 0.248794
Material
capital 0.285505 | 0.294772 0.294772  0.14504
Human
_ | capital 0 0 0 0
~ | Cultural
S |capital | 0 0 0 0
S | Social
O |capital |0 0 0 0

The sum of each coefficient by capital (rows) st@gual 1.

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis. Wak only need to be changed if the QOL
regression is re-estimated with new data.

Secondary Education Rate Converter
Units: proportion, 0 to 1
(Return to theHuman Resources Modyle

This converter is a constant value that represémsrate of participation in secondary
education. It applies only to those students cotimgegrimary school.

To incorporate these values for the first time rsg@an use one of the four options available:
(1) direct entry for arrayed variable$2) copy and paste(3) importing from an Excel
spreadsheet for arrayed variables (4) thecustomized spreadsheetAs those values are
expected to be constant during the simulations gxpected that those values would not be
modified in the simulation or what-if analysis.

Specific Data Entry Instructions: Dynamic data

This section gives detailed instructions for emgrilata used to set up scenarios. These data
are dynamic in the sense that they can changencansly during model runs. All of these
converters employ Graphic Input Devices. In ordemcorporate these values, users should
see the section okntering Data Using a Graphical Function Entering Data Using the
Customized Spreadsheelssis important to remember that changes madeese devices are
temporary; that is, an increase in final deman@@i0 will last only for that year. If the
change is permanent, the new value must be enteadbyears after 2010.
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Ag Prices Converter
Units: euros
(Return to théAgriculture Moduleor thePolicy Controls Module

This converter is used to introduce real agricaltyrices over the length of the simulation.
Changes in these real prices should reflect tramdigor policy interventions. To incorporate
this data, users should enter data directly in dhephical functionor use acustomized

spreadsheet

Average Days of Stay Converter
Units: days
(Return to th& ourism Moduleor thePolicy Controls Module

This is the average number of days that tourisgsaasumed to stay in the area. To incorporate
this data, users should enter data directly in dhephical functionor use acustomized

Spreadsheet

Break-Even Occupancy Converter
Units: proportion, 0 to 1
(Return to th& ourism Moduleor thePolicy Controls Module

This value represents the occupancy rate at whatkld begin to add beds. Break-even
occupancy should be that level where each new beday variable costs and cause a return
on investment. To incorporate this data, users Isheater data directly in thgraphical
functionor use a&ustomized spreadsheet

Change in Land Use Converter
Units: hectares
(Return to the.and Moduleor Policy Controls Module

This converter is used when changes are made toripmal land use numbers in order to
introduce trends and/or policy interventions. To@verter has been preset as a graphical
function. To incorporate this data, users shoukgredata directly in thgraphical functioror
with acustomized spreadsheet

Important Note: The user must ensure that the net effect of chan¢gnd use is zero. For
example, if 1,000 hectares of land changes frondymrtion system 1 to production system 2,
then 1,000 should be entered in production systemdl-1,000 hectares in production system
2. The changes should start at the same time ardjlie and opposite throughout the entire
simulation. Also, the change using this methodslastly as long as the input continues. For
example, if 1,000 is entered in the graphical fiorctor production system 1 for one year and
is then returned to zero, the model returns the lese levels to the original numbers.

Commodity Subsidies Converter
Units: euros
(Return to théAgriculture Moduleor thePolicy Controls Module

This converter permits the entry of subsidies medi to farmers for the production of
agricultural commodities. Values should reflect thweos of subsidy per unit of commodity.
This converter has been preset as a graphicalifumcEo enter this data, users should enter
data directly in thgraphical functioror use alata entry spreadsheet
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Daily Arrival Capacity Converter
Units: persons
(Return to thél'ourism Moduleor thePolicy Controls Module

This is the maximum number of new guests that mdcommodated each day (airports,
buses). This capacity should be expressed in nuofbairiving tourists. To incorporate this
data, users should enter data directly in traphical functionor use acustomized

spreadsheet

Exogenous Expenditures and Income Converter
Units: thousands of euros
(Return to thd2olicy Controls Moduler theRegion Modulg

This converter is used only when exogenous chaagemade to agricultural expenditures or
income in order to introduce trends and/or poligiventions such as:

1. Changes in expenditures from one sector to anofh@r example changes in technology
may lead to lower chemical use and more energy nsé¢hese cases the sum of all
exogenous expenditures and income must add-uprtofae each year (see important
note below).

2. Changes in cost of productiorFor example, an increase in price would increase
expenditures on the affected sector and decreasenm for households. Again, in these
cases the sum of all exogenous expenditures mustdoeeach year (see important note
below).

3. Changes in final deman@xpenditures or income from external sources).example, if
a Leader program were to inject additional purchdsem certain regional sectors then
this converter could be used. Note that in thesexthe sum of changes may be positive
or negative.

Also note that changes introduced here are nottaffleby theFinal Demand Growth Rate
Converter

To incorporate this data, users should enter diaéztly in theGraphical Functioror use a
data entry spreadsheet

Important Note: The user must be careful to make consistent clsaimgéhis converter. If
change shifts expenditures from one sector to @mathfrom net income to additional inputs,
then the net effect of changes should be zeroekample, if a scenario indicates that 1,000
thousands of euros must be shifted to expenditumeébe energy sector, this would imply that
farmers (and households in this case) would ha®d@0lfewer thousands of euros available to
spend. The changes should start at the same tichdearqual and opposite throughout the
entire simulation. Also, the change using this rodtlasts only as long as the input continues.
For example, if 1,000 thousands of euros of exgarglis entered in the graphical function
for sector 1 for one year and is then returnedetm,zthe model returns the input demands
from agriculture to the original numbers.

Final Demand Growth Rates Converter
Units: proportion, 0 to 1
(Return to thdPolicy Controls Moduler theRegion Module
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These values represent the annual growth in fiealahd in each sector. To incorporate this
data, users should enter data directly in traphical functionor with a customized

spreadsheet

Labour Force Participation Converter
Units: proportions, 0 to 1
(Return to theHuman Resources Modube thePolicy Controls Module

This converter is the proportion of the total p@tign by age and education level that is
active in the labour market. It is assumed that e of the 65 years and over cohort do not
participate in the labour force. For the rest, thedel requires participation rates for each
education level.

Education level (j)
Labour > > S ks - -
Force g 8| S s g &
Participation E £ S S = =
il o L= RS N > £+ -
Age
0 19 0 0.8 0 0.8 0 0
Age
~ 2039 0 0.6 0 0.6 0 0.8
?B/ Age
S | 40 64 0 0.8 0 0.8 0 0.8
S | Age 65
O | plus 0 0 0 0 0 0

It is important to note that people pursuing a degare not considered part of the labour
force. A value of 0.8 for the 0-19, secondary pagiah group means that 80% of the 0-19
population with asecondary degreare in the labour force. To incorporate this datsgrs
should enter data directly in thgraphical functionor with a customized spreadsheet
Changing values directly in the converter on theletevindow changes the default.

Land Subsidies Converter
Units: euros
(Return to théAgriculture Moduleor thePolicy Controls Module

This converter represents the subsidies paid todes on the basis of hectares of particular
land types. Values should reflect the euros pardhpetare. This converter has been preset as
a graphical function. To incorporate this data,rsistould enter data directly in theaphical
function or with adata entry spreadsheet

Minimum Occupancy Rate Converter
Units: proportion, 0 to 1
(Return to thél'ourism Moduleor thePolicy Control Modulg

This converter is the occupancy rate at which Isotel longer cover their variable costs and
begin to reduce beds. To incorporate this datasuseuld enter data directly in theaphical
functionor thedata entry spreadsheet

Potential Annual Tourists Converter
Units: persons
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(Return to thél'ourism Moduleor thePolicy Control Modulg

This converter represents the number of tourisgeeted to visit the region annually in the
base year if the regional attractiveness chand@e0isand there are no constraints caused by
hotels or transportation limits. If this value iskmown, an alternative is to use the current
total annual number of tourists that visit the oggduring the base year. Users should not
confuse this value with the initial hotel beds. imoorporate this data, users should enter data
directly in thegraphical functioror use austomized spreadsheet

Price per Bed Converter
Units: euros
(Return to th& ourism Moduleor thePolicy Controls Module

This value represents the average revenue obtayedch visitor on tourism (hotels, bed and
breakfasts). It is assumed that this revenue istspehe tourism sector.

To incorporate this data, users should enter datty in the graphical functionor use a
customized spreadsheet

Production System Subsidies Converter
Units: euros
(Return to thégriculture Moduleor thePolicy Controls Module

This converter reflects the subsidies providedatonkrs for hectares of particular production
systems. Values entered here should be on a paarédiasis. This converter has been preset
as a graphical function. To incorporate this datsers should enter data directly in the
graphical functioror with acustomized spreadsheé&hanging values directly in the converter
on the model window changes the default.

Related Daily Expenditures Converter
Units: euros
(Return to thél'ourism Moduleor thePolicy Controls Module

This value represents other revenues coming fraiy eapenditures derived from the current
visitors. It is assumed that this revenue is spetiie recreation sector of the economy and is
in addition to that amount spent on hotels. To ipocate this data, users should enter data
directly in thegraphical functioror use austomized spreadsheet

Seasonality Index Converter
Units: 0to 1
(Return to th& ourism Moduleor thePolicy Control Modulg

This value represents the seasonality index, vat@gich vary from 0.0 (no seasonality) to
1.0 (maximum seasonality). A value of 1 means #gasonality is extreme and the lowest
point of the season is zero; whereas 0 impliesttiatlow is even throughout the year. Users
can obtain this value by dividing the differencetbé maximum and minimum number of
tourists by the maximum number of tourists. To mpooate this data, users should enter data
directly in thegraphical functioror use a&ustomized spreadsheet.

Seasonal Peak Converter
Units: 0 to 12
(Return to thél'ourism Moduleor thePolicy Control Modulg
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This value represents the point where the maximamauhd is realized during the year. It is
roughly based on months. January 1 at 0:00 houds Asugust 1 is about 7. To incorporate
this data, users should enter data directly in dhephical functionor use acustomized

spreadsheet

Transfer Income Converter
Units: thousands of euros
(Return to thd2olicy Controls Moduler theRegion Modulg

This converter represents a constant extra incdraehouseholds receive. This converter is
designed to accommodate income received by retisaase this income is not related to
regional economic activity. It can also be usedintvoduce changes in income-support
programs that increase or decrease the incomedofidiuials regardless of their employment
status. To incorporate this data, users should @ate directly in theyraphical functionor
with a customized spreadshedefhanging values directly in the converter on thedel
window changes the default.

Travel Capacity Converter
Units: persons
(Return to thd ourism Moduleor thePolicy Controls Module

This is the maximum number of current guests tbads (or other types of infrastructure
other than hotel beds) can accommodate at any given This capacity should be expressed
in number of tourists. When the number of touriatshe region reaches this level, no more
will be allowed to enter the region until some lear the constraint is relaxed through policy.
To incorporate this data, users should enter datty in the graphical functionor use a
customized spreadsheet

Unemployment Rate Converter
Units: proportion, 0 to 1
(Return to theHuman Resources Modube thePolicy Controls Module

This represents the unemployment rate for eachagidmclevel. It is assumed that people
pursing a school or higher degree are not lookorgdb and they are not unemployed. To
incorporate this data, users should enter datecttlirén the graphical functionor use a
customized spreadsheet

Step by Step Instructions for Setting Up and TegtiROMMARD

Step 1: Make a list of the elements (categories) @ach dimension of your model.

The core model has eight dimensions with a numbetements with predetermined names.
These are described in the sectidamegories (elements) in the Core Mod&hch study area
model will potentially have a different number déments with different names.

Step 2: Update and customize the Composite Input Tigplate spreadsheet and Baseline
Scenario spreadsheet so that they contain the comenumber of elements (categories) in
each array.

The two input spreadsheets provided with the cavdehassume the number of elements and
names used in the core model (see the se@imeqgories (elements) in the Core Mgdel
Teams must customize their spreadsheets to matah rtiodel. To do this, follow the
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instructions in the sectidBntering Data Using the Customized Spreadsh&stsot forget to
save both customized spreadsheets.

Step 3: Update the data input spreadsheets with datfor your study area.

Aside from Composite (from the Composite Input Téatg 1.1) and Baseline Scenario (from
the Baseline Scenario), the user must completernrdbon according to the variables
indicated for each of the following pages.

Step 4: Change the name of the elements (categoji@syour model.

Users must amend the core model to reflect theadiselements in step 1. Follow the
instructions described in the sectidwlding/Changing Elements in the CategoriB® not
forget to save.

It is important to note that changing the name aunchber of elements in each dimension in
the model may affect some formulas and dimensidnsome converters. The user should
refer to the “Caution” subsection in thdding/Changing Elements in the Categorfes
guidance during this step. Do not forget to save.

Step 5: Import the data from the Composite Input Speadsheet into the POMMARD
model.

Once you have customized both the spreadsheetthandodel, it is time to import the data
into the model. Until users are familiar with thmocedure, they should follow the
instructions in the sectidBntering Data Using the Customized Spreadsh&stsot forget to
save.

Step 6: Check question marks (“?”) symbols.

After adding data and/or changing formulas, someveders, stocks, or flows will typically
have a question mark on them. This indicates they require more data or have not yet
updated within the model. The model will not rurtiball question marks are dealt with. In
order to update these converters, flows, and staclsoften enough to double-click on them
to open them and then press OK in the dialog bdmns Tesets them. If the question mark
remains, this indicates that additional changesnaeded. Do this with all the converters,
flows, and stocks where a question mark symbol agpéo not forget to save from time to
time.

If the dialog box does not close because of a ngessach as'Was expecting ,”the
customization of either the spreadsheets or theemwds incorrect and the user should look
for the problem.

Step 7: Run the program.

At the left bottom corner of the Model Window theree Run, Fast Forward, Stop, Loop Off
and Restore all Devices icons. Click on the Rum imorun the program.

Inconsistencies in the data can cause one of dgueislems while the model is running. If
these problems arise, a message explaining therrdas the problem will appear. Problems
may be due to inconsistencies in the values ofvdreables (values too big, values equal to
zero, values outside the ranges, etc). The usedsitonsider the messages carefully in order
to determine the cause of the problem.

Step 8: Identify inconsistencies in the data by ruming the model out to equilibrium.

In order to determine whether your input valuescamsistent, you will want to run the model
without changing conditions out enough years td fquilibrium values. To do this, follow
these steps:
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1. Make sure there are no sources of change in theagsoeassumptions. The variables
Change in Land Use, Exogenous Expenditures andmegcd-inal Demand Growth
Rates, Commodity Subsidies, Production Systemsi@&ebsand Land Subsidies should
have zero values in all cells in the input spreadshwhereas all other variables should
have the same base year values for all periodsalfysis. Save the spreadsheet when
you are sure that it has no changes in it.

2. Goto the Run Specs Menu and change the year' STasxXrom 2026 to 2101.

3. Inthe program, be sure that the On for No Chasdgan.

4. Import the customized spreadsheet to the model.

5.  Run the model.

6. Go to the Interface level and open the Tabulardetans. Print these or export them to
a spreadsheet.

7. Check the final year numbers with your initial yeambers and you will immediately
see which data or assumptions are causing early disaquilibria. Suggestions for
probable causes are given in the manual.

8. Correct any errors you find.

9. Redo this process until you find all the possilleonsistencies and the model quickly

finds equilibrium not too different from the beging levels.
Step 9: Turning the On for No Change Switch Off andunning the model.

Click the On for No Change switch to allow the feadk from the QOL module. This should
create more change in most of the variables. If dhenge is too great, then check your
assumptions about Transfer Income, Migration Shaed other determinants of per capita
income.

Step 10: Start testing the scenarios.

Once you are satisfied that the model is working| foe the No Change and QOL migration
cases, you are ready to test the model with sa@nafihe first scenario to test is the main
baseline. In this case, enter the changes betvarrady 1, 2001, and December 31 2007, and
projected changes from January 1, 2008, to theoérde simulation, January 1, 2026. The
variables that should be changed are:

» Ag Prices

» Average Days of Stay

» Break-Even Occupancy Rate
* Change in Land Uses

* Commodity Subsidies

» Daily Arrival Capacity

» Exogenous Expenditures and Income
* Final Demand Growth Rates
* Land Subsidies

e Minimum Occupancy Rate

» Potential Annual Tourists

* Price per Bed

* Production System Subsidies
* Related Daily Expenditures

» Seasonal Peak

* Seasonal Index

* Transfer Income

* Travel Capacity

* Unemployment Rates
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The manual contains detailed instructions for esting and entering these data. If the
projections change dramatically, check units amsdiiaptions and rerun.

Step 11: Start analyzing!

Developing Scenarios and What- If Analysis

Developing Scenarios

It is expected that the user will work with the BaBo Spreadsheet from tlitering Data
Using the Customized Spreadshesdstion. This spreadsheet contains a Main Sce&eet

(or Baseline Scenario) and 7 Alternative Scenafibsets (A-F). While the former assumes
constant rates of changes in exogenous factordatiee focuses on policy changes or what if
analyses. In addition, users have the option tocoseerters available at thi®olicy Controls
Modulein order to construct scenarios, although the feshnique is preferable.

Scenarios are intended to be comparative, eithdr the Main Scenario of with any other
Alternative Scenario created by the user. When ldpireg scenarios it is important that the
user considers the following issues:

1.
2.

3.

4.

The units of the variables—are they changes, absoltalues, or rates?

The time characteristics of the variables. Most an@ual totals or rates but some
variables in th& ourism Moduleare on a daily basis.

Thedt value. Again, th&@ ourism Moduleis different from the other modules. To reflect
accurate dynamics, the model requires a smdiiealue (such as 0.01 instead of 0.25)
The On for No Change. This switch is used to dsaihéQuality of Life Modulewhich

is highly affected by changes in the per capitame, population and changes in land
forest. The user needs to analyze both main aednalive scenarios having this swift
either on or off.

The nature of the policy change converters. Mosthese converters are graphical
inputs which mean that for every period of the gsiala value must be incorporated. If
no values are incorporated for a particular ydas,donverter will assume that the value
will be zero.

Several variables may be changed by the user rutltes not imply that all of those
variables should be altered for every scenario.thase that are not altered, their values
must be those from the Main Scenatrio.
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Tools for Developing Scenarios

In order to track changes when developing scenangers may create comparative graphs or
tables for the variables of interest. The core rhdues a variety of graphs and tables
incorporated, but the user will typically add more.

Comparative graph

1. From the Model level, click on the graph pad icoonf the tool bar menu.

Figure A.21 The Tool Bar Menu

O Of #J<) [2)= = m/v TiE  [(Rl&)EE

2. A graph page will appear. To see the pattern ofvdr@able of interest while the model
is running, make sure the pin button from the grigpin the downward position. Unpin
it by clicking again.

Figure A-22: The Graph Page
© Untitled ®

001.00 2002.50 200400 2006 50 2007.00
Fage 1 Years 9:21 A Thu, Dec 08, 2007

-~ a @/ ? Untitled

3. Click in the area of the graph to get into the 9rppd dialog.
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Figure A.23 Graph Pad Dialog

Figure 653
Graph Pad Dialog
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4. From this dialog menu, ensure that the comparaipteon is clicked. In comparative
analysis you may compare one variable per grapmgldive different scenarios. It is
also possible to add more pages in order to sesr otiriables (one per page) for the
different scenarios using the page submenu onrdgghgpad dialog (this submenu is on
the bottom right) using the up or down arrows.

5. To load a variable that you wish to visualize, deutlick on the variable of interest in
the allowable list or click it once and click oreth> button. Several options are allow in
this menu: you can change the display range, aditlea or scale your variable to
minimum and maximum values. To see more about iffiereht scale options, see the
“Graph Pad Operationsin the Help Menu.

6. Run the zero scenario analysis for the first tiffleen make the changes in the different
converters in order to simulate scenarios. Rumtbdel again. The user can do this up
to five times. The zero and the alternative scesawill be graphed on the same graph

page.
Comparative Table
1. From the Model level, click on the table pad icoonf the tool bar menu.

Figure A-24: The Table Page
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2. A graph page will appear. To see the pattern ofvreable of interest while the model is
running, make sure the pin button from the tablea e downward position. Unpin it by
clicking again.

© Untitled Table
11008 A 1252007 Table 1 (Untitled Table) ? =g

Figure A-25: The Table Page




3. Click in the area of the table to get into the ¢gbhd dialog.

Figure A.26 Table Pad Dialog

Figure 6-64
Table Pad Dialog
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wnit of time.

4. From this dialog menu, make sure the comparatiimwgs clicked. In comparative
analysis you have the option to compare one varigdr table during five different
scenarios. It is also possible to add more pagewder to see other variables (one per
page) for the different scenarios using the padem&mu on the table pad dialog (this
submenu is on the bottom right) using the up ormawows.

5. To load a variable that you wish to visualize, deutdick on the variable of interest in the
allowable list or click it once and click on the Button. You also have the option to see
the values in eactit time by ensuring that this option is clicked. Yoan also add a title
to the table.

6. Run the zero scenario analysis for the first tifieen make the changes in the different
converters in order to simulate scenarios. Runrbdel again. The user can do this up to
five times. The zero and the alternative scenamtidoe graphed on the same table page.

Note: The user can erase the contents of comparatiyghgr@estore values) by going to the
Interface Tool Box from the Interface Window angtking on Restore Graphs and Tables.

Trouble Shooting

This section covers some of the more common problentountered when setting up and
using the model.

Removing Unwanted Dimensions and Elements

As you set up the model and test it, it is easgdd unwanted dimensions and elements. This
is especially true at the end position. This hagp&hen you click the down arrow when you
are at the last element. Stella assumes you waeddaanother element and gives you a new
element with a number. For example, if you havecsitegories and you see a seven or higher
in the Element Name/# then you have an extra elermencorrect this, click Delete until you
see the last element name in the box and New abevéown arrow.
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Out of Memory Alerts

Whenever you attempt to do something that requitese RAM than has been allocated to
the software, you will receive an alert that states are out of memory. When you run out of
memory, there is no recourse but to quit the pmogr&ou have the option of saving your
model under a different name, thus preserving aogkwhat you have done since the last
Save command. Below are listed typical causes wf détert as well as some memory-
expanding options.

1. Causes of Out of Memory Alert:

* Too much output in comparative graphs/tables. Tinipw displayed in comparative
tables and graphs is stored in RAM. As a resultyutiple-run sensitivity analysis
with several comparative graphs/tables can quicklgsume much of the memory
allocated to the software.

* Long simulations with smalbt. Memory requirements for a simulation increase
proportionally with the length of the simulatiomdainversely with the size adt.
Longer simulations and smalldt will require more memory.

* Analyze mode. When this option is turned on in fhen Specs dialog, model output
for all model variables is stored in RAM. With i@rs combination of a large model,
a long simulation, and a small, memory can very quickly be consumed.

2. Memory-Expanding Options:

» Save your work early and often. In so doing, yoll minimize the amount of work
you will lose if your machine ever “crashes.”

» Periodically clear the data displayed in compagatgraphs and/or tables. Choose
Restore Graphs and Tables from the Interface oréVlotenu to clear the data. This
will free a corresponding amount of memory in RAM.

* Get more RAM or a new computer.

Model is running too slow, gives a message thatdhgth of simulation is too great, or gives
erratic results

If the model is running too slow or it is genergtierratic outputs (large swings in data series),
or if you get an alert that says “The length of @iation is too great for this value of dt,”
checkdt by clicking on Run in the main menu, and then RBpecs DT can be changed by
entering a number in that box. Click OK and try it again.

To speed up the simulation, try the following:

1. Close all graphs and tables while the simulatiomuimming. Then open them up after the
simulation is complete to review the results.

2. Visit the Run Specs dialog and ensure that theSpeed box is set to 0.
3. Increase thelt. This will reduce the precision or estimates amtdoduces volatility into

the dynamics, but it may pay to accept these prneblduring test runs. Final runs may
be made at a smait level.
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Appendix 1: Tips

These are tips that could help the user avoid isistencies in the model:

1.

After you have changed all the element names asdred that you have the right
number of elements in each dimension, you will nieealssure that those converters that
refer to the household sector have the correctitar®ther Final Demand, Ag Income
ChangeandPer Capita Incomg In the core model the household sector is elérNen
23 of the sectors dimension, but because the ufidrave a different number of sectors,
this will usually be different than 23. For moreegheAdding/Changing Elements in the

Categories

Another converter that must be changed to match gegtors when change in the
number or name of the elementd al Tourism Expendituredhis converter takes the
two kinds of tourism expenditure (expenditures ooms and related expenditures) and
converts them into final demand for regional prdsut The expenditures on rooms
should be put in the element for hotels and thatedl expenditures should be divided
between whatever sectors you believe are affectaailly the recreation sector, service
sector, transportation sector, and so on. This lsandone by multiplying related
expenditures by a proportion that goes to thatosemhd putting that formula in the
appropriate element of the converter.

Remember that final demand for tourism sectors lshoat include the amount that is
predicted by the tourism module. If your estimat@mhl demand for hotels and
restaurants includes tourist purchases, then thalilevels of total tourism expenditures
should be subtracted from the final demand fordlsestors.

After you have imported the data, you will see thatumber of converters, flows, and
stocks have question marks. This occurs becausmadldel has not reset itself. You can
do this by opening each converter and clicking OKually no change to the converter
is needed. If this does not eliminate the questiank, then there is something incorrect
about the data input sheet or something aboutdheester needs to be changed.

The POMMARD model will frequently predict rapid ciges in the early years of the
simulation. This is because initial conditions significantly different from equilibrium
levels. This is typically due to the accumulativieets of inaccuracies in initial
conditions and coefficients.

If your data have largely come from a balanced Séwtegional accounts, then most
data will be approximately right. In some cases trblem may be due to
inconsistencies in units.

The user can trace the cause of the instabilitggdigrg the following:
Follow Step 8from Chapter 6.
Check the sectoral production levels. If a paracutector's production level has
increased or decreased dramatically, then eitherinfiial production or the final
demand is wrong. This typically leads to high level migration to balance the labour
market, but check the production levels first. utmut levels are within 50% of initial
levels, the discrepancy is probably due to somgtklse.
There are a number of possible inconsistenciesmstegifrom the agriculture sector.
If labour output, input coefficients, or output &ocents are too far off, this leads to
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large or small demands for regional productiongeéaor small levels of income, large
or small demands for labour, and so on.

* As you correct some of these areas, most otheislav#l converge on the stable
levels faster.

» If overpopulation levels are fairly stable but jpastar cohorts are very small or very
large compared to originals, check the birth rates death rates.

* When checking your data, it is probably useful dmpare it with the data in the core
model. Most of these are artificial, but they atdeast in the correct range (order of
magnitude). If your numbers are 10 times or largerless than 1/10, then they are
probably wrong.
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Appendix 2: Frequently Asked Questions

When | hover over a converter, certain data appearbut if | click on the converter and
open it, | see different numbers. How is this podsie?

When you change data using a spreadsheet, theapnagcorporates the numbers internally

but “the picture” of the data has not been updabecorder to make that happen, save the
model and run it. Then it is possible to see thatnumbers are updated in both the converter
and in its converter window.

Why, after changing the number of elements, do son@nverters, flows, or stocks have
guestions marks inside them?

When you change the number of elements or evemdnee of the elemerifs questions
marks arise because the program has not resdt itéal user can do this by opening each
converter and clicking OK. No change to the corefentill usually be needed. If this doesn't
eliminate the question mark, then there is somgtimicorrect about the data input sheet or
something about the converter needs to be changed.

Could the 10 coefficients be the cause of instabiyi in the early years?

The 10 coefficients have a very minor impact on thigéal conditions. They are used to
estimate the near equilibrium intermediate demandls. Unless the coefficients are too large
(columns sum to 1.0, which means that there ardeakages in the economy), the 10
coefficients cannot cause instability. Make surat tthe 10 coefficients correspond to the
matrix and not to th#&lultipliers matrix (from X=AX + Y).

Instability in production usually stems from inltieonditions that are above or below the
equilibrium levels. One way to determine the sowftthe instability is to run the model with

no external changes until it achieves the longeqguilibrium levels. Follow the instructions

from Step 8in Chapter 6. Create tables and/or graphs to ymlpsee where the instabilities

seem to be coming from.

In addition, the user can compare the total pradoowith the total initial final demand and
make sure that the latter is not larger than theéo®.

Finally, another trick is to compare the total plepon with the total initial production in
order to obtain the average production per per€treck whether this average makes sense
for your region. High or low levels in average pmotion per person can cause instability.

37 See the sectioBhanging or Adding Elements check which formulas should be changed
% Model 1.5.2 automatically calculates the Initiahd# Demand in order to close the Economy. See
Annex 3 for more information.
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Could the Production formula in the Region Module ke the source of instability?

The Production formula (Production=2*Consumptiomdntory) determines the rate of
response to changésit not the equilibrium productionVhen production rises, inventories
rise until Inventories equal consumption (Consuompinventory=0). At that point,
production is equal to consumption (ConsumptionredBction). That is why the formula is
equal to (Consumption —Inventory) + Consumptiof25Consumption — Inventory).

What could cause instabilities in population in theearly years?

It is possible that the population is somewhat ainist even when all the data are correct,
because the level and mix of population isn’t neagly/ close to the initial equilibrium levels
in the initial year 2001. But other possible reastor instability in the population include:

1. the birth or death rates are incorrect

2. the IO coefficients are those from the multipliestnix

3. the IO coefficients are too large (check the colusums to see that they are all
significantly less than 1)

4. the labour output ratios, which determine the ngnealture employment (this latter
used to determine the labour demand), are incGPrect

5. the initial final demand by sectors (which are paftthe variables that determine
production, non-agriculture employment, labour dediaand finally population) are
incorrect?

The Initial Production, Transpose I, Initial Il, A g Values and Cumulative Tourists do
not seem to have any effects on the results of theodel. What is their purpose?

All those converters are included for a reasoneéuf] in the case of stocks, all the initial
conditions do not require any connectors.

The Initial Production is used as the initial vauéor the Inventory stock (from the
Agriculture Module). Those values are importantéhese it starts the model close to dynamic
equilibrium so that large adjustments are not negsin earlydt periods. In the same way,
Transpose Il and Initial 1l appear to be disconedcbut they set the initial conditions in the
intermediate Inputs stock (from the Agriculture Mide).

The Ag Value Converter does not affect anythingh@ model directly, but it is used as an
indicator.

The Ag Prices do affect the model as they deterrtfieeCommodity Value Change converter
if changed after the initial conditions.

Finally, Cumulative Tourists is a stock that allott® model to calculate Annual Visitor
Days. Because hotel owners understand that theinéss is seasonal, they make decisions on
the basis of annual occupancy rates and not theerdumstantaneous rate. In order to
calculate the annual occupancy rates, the differdratween the current cumulative tourists
and its value from one year ago is used as an.input

What should | include in the Initial Final Demand and what is the difference between
this and the Exogenous Income and Expenditures?

The Initial Final Demand is the Final Demand atei@001. It includes external earnings by
sectors that could be related to regional expamiggstment, government expenditures, and

39

Idem
9 Model 1.5.2 automatically calculates the Initiahdt Demand in order to Close the Economy. See
Annex 3 for more information.
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external earnings of householdgcluding transfergas this last is included in Other Final
Demand). The Final Demand Growth Rates representrdtes at which this initial final
demand at time 2001 would increase. Finally, the@dexous Income and Expenditures
represent the extra income and expenditures bysfarmd farm families.

How do | calculate the QOL Coefficients?

The QOL coefficients are based on a regressiorysisatleveloped as a part of this project.
Values should not be altered unless teams havedvai, country-specific estimates.

How do | calculate the Ag Inputs coefficients?

The Ag Inputs coefficients represent the purchdsmpmuts per hectare in each production
system. For example, a value of 0.02 in the Agtigel Input coefficients in the energy sector
and mixed livestock production system means tha2 thousands of euros/ha were spent in
energy for the mixed livestock production systerhede coefficient@re similar to input-
output coefficientexcept that they have been converted from eur@xpénditures per euro
of production to euros of expenditures per hect@me way to do that is to convert the 10
coefficients by the euros of production per hectarghe production system.

How do | calculate the Labour Output Ratios?

One possible way to calculate these numbers isséothe overall percentage of different
education classes in the economy and apply theeat¢h sector, or use indirect information
about occupations to estimate this. For exampjeufknow that manufacturing has an output
of 50,000,000 euros and an employment of 500 aatl 10% of workers have primary

education, 70% have secondary, and 20% have callegeses, then the ratios will be .001,
.007, and .002 (because the denominator is thogsareliros).
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What happens if there is no information availablem order to calculate daily arrival
capacity and/or travel capacity?

You may effectively make this variable nonbindingdntering a very high number.
How do | know if my potential annual tourist valueis too high or low?

The user can evaluate the daily average arrivalcangpare it with the number of hotel beds
required to be used in the region to full-fill tilemand. For example, a value of 1,000 annual
potential tourists arriving to the region would iijpan average of 2.7 tourists per day and 11
required hotel beds in the region (using the aveays of stay of 4 with no seasonality).

Why are the Agriculture and Forestry sectors excluéd from the IO coefficients?

The inputs and outputs of the Agriculture and Foyesectors are calculated in the agriculture
module. For this reason, the 10 coefficients shawdtbe included in the region module. Note
that eliminating these sectors does not imply th&t user needs to recalculate the 10
coefficients. The calculation of coefficienghould include all sectorseven though the
coefficients for agriculture and forestry are nséd.

Why, in my model, are tourist arrivals and departures the same?

The tourism module operates on very short timeogsr-usually about a week or less. This
is roughly 0.02 years. To get precise simulatiargtis sector, thdt should therefore be less
than 0.02. On the other hand, for many simulattbesmprecision here will not be important.

Why are final demand for households and some touns expenditures excluded from the
Final Demand?

Final demand for households has not been excluded the Final Demand. It has been
endogenized by adding a households sector in théd€fficients so that it can be calculated
by the model. To avoid double counting, Initial &inDemand should exclude the
consumption by the households sector. Final dentgntlouseholds in then calculated by
considering income and other factors.

Tourism expenditures are a different issue. Gelyetalurism is part of the hotels, restaurants,
recreational, and service sectors. The POMMARD rouernally calculated the
expenditures on beds (hotels, B&B, Inns, etc.) atiter related expenditures. These values
should be then associated with the appropriat@seit the model.
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Can the production systems be changed (to refledtings such as extensification of
production)?

The most appropriate way to change the effectsadyction is to have alternative production
systems that can be introduced during the scenarlds would be most appropriate for the
addition of discrete changes such as a conversiaorganic products or the use of waste
streams for bio energy.
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Appendix 3: POMMARD 1.5.2

POMMARD 1.5.2 was constructed in order to obtaifabeed values at time 0.0 of each
simulation. Initial Final Demand (equal to the ialtoutput levels) and the Labour Output
Ratios (equal to the ratios that will exactly emyplbe initial labour force to provide the initial
output levels) are calculated and entered autoaibticito the model. If users have accurate
values for these initial levels, users do not havese this model.

The following represents the changes introduceelOMMARD 1.5.2:
1. Initial Final Demand Converter (units: thousands of euros)
This converter calculates consistent initial fidemand values for the products of each sector

including households (in thousands of euros) athihge year. Users should not make any
changes in this converter.

FID (0), = SP(0), — (12S(0), +ZAInpl +1I1E AICh +OFD +EEI)

1000 1000

fori=1...s

S is the number of sectors

SP(0) is the initial production in thousands of eurby sector (this
information comes from thimitial Conditions Modulg

12S (0) is the initial inputs used by sect(ihis information comes from the
Region Modulg

Alnp, | is the agricultural inputs purchased from eachosegthis information
comes from thé\griculture Modulg

TTE is the total tourism expenditures by sectorss(tinformation comes
from theTourism Modulg

AICh is the change in agricultural income earneddssn households due to
all price changes (this information comes from Alggiculture Modulg

OFD, is the other final demand from each sector (thfsrmation comes
from theRegion Modulg

EEI, is the total exogenous expenditures and incowm® feach sector (this

information comes from thegion Modulé

The user must be careful with this variable. Ungeme conditions the Initial Production
(SP(0)) estimated in this manner will imply a négatinitial Final Demand. This typically
occurs when there are errors in some of the fimshahd categories. Negatives total final
demand values cause erratic dynamic patterns.

In addition, it is important that the user rememibat the Initial Final Demand for the Hotels
and Recreational sectors must exclude the valuesnalal in the Total Tourism Expenditures.
Otherwise they will be double counted and coulduced negative results in the Initial Final
Demand for some sectors.

Finally, special consideration needs to given t lihitial Final Demand for the Household
Sector. Unless the user has accurate estimatassofalue, its value should be zero.

2. Labour Output Adjustment Module
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Figure 27 The Labour Output Adjustment Module

E@B Labour Output Adjustment PAN B The ObjeCtive of
P S = the Labour Output
: : :' Adjustment

Initial Productio Labour M LabourAdj ratios T Unenployment Modu|e is to fmd
Ratios Demand Rates Labour

an adjustment ratio
that will correct the
Labour Output Ratios to make the labour demandeclos the labour supply for the non
agriculture sector and to avoid extreme instabdityhe beginning of simulations.

Demand

Initial Labour Demand Converter (units: persons)
This two-dimensional converter (education by sextoepresents the total demand for labour,

by educational level, for the production requirgddach of the sectors. Users do not have to
make any changes in the converter.

ILD,, =LOR, * SP(0),

fori=1...e&j=1...s

S is the number of sectors

e is the number of educational levels

ILD, ; is the initial labour demand by education leved &y sector
LOR is the labour output ratios by sector and edocdével
SP(0) is the initial production in thousands of eubyssector

Adjustment Ratios Converter (units: proportion)

This converter represents the adjustment ratiottier labour output ratios, by educational
level, in order to make the labour supply equaldloser) to the labour demand for the non
agriculture sector in the initial period of anag/susers do not have to make any changes in
the converter.

p
LSF(O) primary * (1_ U Rprimaw) - z ALDprimary,j

j=1

Ad I%)rimary = s
Z ILD primary,h
h=1
p
LSF(O) semndary * (1_ U Rseu)ndary) - z ALDse(Dndary,j
Ad I%eu)ndary = s =
Z ILDseu)ndary,h
h=1
P
LSF(O)tertiary * (1_ U Rtertiary) - z ALDtertiary,j
Ad I%ertiary = =

s
Z II-Dtertiary,h

h=1

forj=1...p& h=1...s
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S is the number of sectors

p is the number of production systems

AdR is the adjustment ratio by educational level

LSp is the labour supply by education level (frone Hluman Resources
Module)

UR is the unemployment rate by education level (frehe Human
Resources Modu)je

ALD, is each production system’s labour demand byl lelveducation (from
the Agriculture Modulg

ILD, , is the initial labour demand by education leved &y sector

3. Region Module
Adjustment Labour Output Ratios Converter (units: proportion)

This two-dimensional converter calculates the adplid.abour Output Ratios. Users do not
have to make any changes in the converter.

AdLOR, = LOR , * AdR

fori=1...e&j=1...s

AdLOR; is the adjustment labour output ratios by educatitevel and sectors
LOR is the labour output ratios by sector and edocdéevel
AdR is the adjustment ratio by educational level

It is important to note that for POMMARD 1.5.2 thhts will be the new labour output ratios
used in the QOL Final Demand, Non Agriculture LabDemand and the Labour Constraint.
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Appendix 4: Variables in the Model

DATA
VARIABLE DIMENSION | UNITS LOCATION ENTRY? SYMBOL
Land land types X
1 Requirements | production proportion Land Module YES LR
Converter systems
Land Module
Land Useq production _
2 Converter systems hectares Policy NG LU
Controls
Module
_ Land Module
Change " production
3 Land Use| P hectares Policy YES
systems ALU
Converter Controls
Module
Land Stocks b land types X
4 ) production hectares Land ModuleNO LSU
Use Converter
systems
Initial Land by| '2Nd types X
5 y production hectares Land ModuleNO ILU
Use Converter
systems
Total Land
6 Check constant hectares Land Modyl&lO TL
Converter
Non
7 NCOs non- vary Commodities| NO NCOs
Converter commodities
Module
NCO non-
Production commodities Non
8 Systems | vary Commodities| NO NCOPSCH
X production
Changes Module
systems
Converter
NCO non-
Production commodities Non
9 Systems | vary Commodities| YES NCOPSC
. X production
Coefficients Module
systems
Converter
Livestock S(C))rr;}-mo gities Non
10 Coefficients = | vary Commodities| YES LSC
X production
Converter Module
systems
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NCO Land| non- Non
11 Cover Changescommodities | vary Commodities| NO NCOLCh
Converter x land types Module
Shannon non- Non
12 Coefficients commodities | 0,1 Commodities| NO SC
Converter x land types Module
Land non- Non
13 Coefficients commodities | 0,1 Commodities| NO LC
Converter x land types Module
Land  Cover "o Non
14 - commodities | 0,1 Commodities| NO LCC
Coefficients
x land types Module
15 Ag (_)utput commodities | vary Agriculture NO AOI
Inventories Module
Ag Output Usse . Agriculture
16 Outflow commodities | vary Module NO AOU
17 Ag Production commodities | vary Agriculture NO AP
Flow Module
Ag Input| sectors X thousands of Agriculture
18 Coefficients production 9 YES AIC
euros/hectares | Module
Converter systems
sectors X .
19 Ag Inputs production thousands of Agriculture NO Alnp
Converter euros Module
systems
Labour Land| education X Agriculture
20 Ratios production persons/hectares 9 YES LLR
Module
Converter systems
Ag Labour| education X Agriculture
21 Demand production persons 9 NO ALD
Module
Converter systems
Ag Output| commodities Agriculture
22 Coefficients X production| unit vary/hectareg 9 YES AOC
Module
Converter systems
commodities .
Ag Outputs . Agriculture
23 Converter X production| vary Module NO AgO
systems
Agriculture
A b Module
g rices " _
24 Converter commodities | euros Policy YES CP
Controls
Module
25 A9 Values commodities | euros Agriculture NO AV
Converter Module
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Commodities Agriculture
26 Value Change commodities | euros M%dule NO cvC
Converter
Ag Income Agriculture
27 Change sectors euros M%dule NO AICh
Converter
Agriculture
Commodity Module
28 Subsidies commodity euros Policy YES CS
Converter Controls
Module
_ Agriculture
Production Module
Systems production _
29 Subsidies systems euros Policy YES PSS
Converter Controls
Module
Production
Systems . .
30 Subsidies production euros Agriculture NO PSSI
| systems Module
ncome
Converter
Agriculture
Land Subsidi Module
and Subsidies _
31 Converter land types euros Policy YES LS
Controls
Module
Land Subsidie$ Agriculture
32 Income land types euros 9 NO LSI
Module
Converter
33 (Sgtcglc_legrants cohorts persons QOL Modul|eNO QOLMS
QOL
34 Migration cohorts persons QOL Modu|eNO QOLM
Flow
QOL capital X
35 Coefficients b proportion QOL Modulgd YES QOLC
cohorts
Converter
ON for No
36 Change constant dummy QOL ModuleYES ONC
Converter
Change in
37 Capital constant vary QOL ModuleNO AC
Converter
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Population cohorts X Human
38 P . persons Resources | NO P
Stock education
Module
) Human
39 QOL Migr cohorts_ X persons Resources | NO QOLMg
Flow education
Module
. ) Human
40 Migration cohortg X persons Resources | NO M
Flow education
Module
Migration cohorts X Human
41 Shares . Oto1l Resources YES MS
education
Converter Module
Labour Human
42 Demand education persons Resources | NO LD
Converter Module
Labour Suppl Human
43 PPY education persons Resources | NO LSp
Converter
Module
Human
44 Labour  Force cohorts_ X persons Resources NO LF
Converter education
Module
Human
Lab . Resources
abour orce Module
45 Participation g‘;ﬂggﬁon Xoto1 | YES LFP
Converter Policy
Controls
Module
Human
Resources
Module
46 Unemployment education Oto1l YES UR
Rate Convertel Policy
Controls
Module
Dependent cohorts X Human
47 Migration . persons Resources NO DM
education
Flow Module
Dependents cohorts X Human
48 Share . Otol Resources | YES De
education
Converter Module
cohorts X Human
49 Births Inflow . persons Resources NO B
education
Module
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Human

50 Birth Rates constant Otol Resources | YES BR
Converter
Module
cohorts X Human
51 Death Outflow . persons Resources | NO D
education
Module
! Human
52 Death Rates cohorts Otol Resources | YES DR
Converter
Module
Human
53 Age Out cohortg X persons Resources | NO AO
Outflow education
Module
cohorts X Human
54 Age In Inflow . persons Resources | NO Al
education
Module
Secondary Human
55 Education Rat¢ constant Oto1l Resources | YES SER
Converter Module
) Human
56 Exit Rate constant Otol Resources | YES ER
Converter
Module
Local Higher Human
57 Education Rat¢ constant Oto1l Resources | YES LHE
Converter Module
! Human
58 Cohorts  Sums cohorts persons Resources [ NO CS
Converter
Module
Education Human
59 Sums education persons Resources | NO ES
Converter Module
Inventory thousands f Region
60 Stock sector euros Module NO !
61 Production sector thousands f Region NO sp
Inflow euros Module
62 Consumption sector thousands f Region NO c
Outflow euros Module
Labour Reqion
63 Constraint sectors persons 9 NO LCo
Module
Converter
IO Coefficients . Region
64 Converter sector x sectof proportion Module YES I0C
65 Transpose sector x secto thousands f Region NO T
Converter euros Module
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Intermediate thousands of Region
66 Inputs Stocks sector euros Module NG 1S
67 Inputs Inflow | sector thousands of Region NO INP
euros Module
Intermediate .
68 Demand sector thousands of Region NO ID
euros Module
Outflow
js ,
69 Transpose 2 sector X secto thousands of Region NO Tro
Converter euros Module
20 Initial Il sector x secto thousands of Region NO 12S
Converter euros Module
Labour Output . .
71 Ratios education X persons/thousandsRegion YES LOR
sector of euros Module
Converter
Non Ag
Labour education X Region
2 Demand sector persons Module NG NALD
Converter
Per Capitg .
73 Income constant thousands of Region NO PCI
euros/ persons | Module
Converter
74 Final Demand sectors thousands of Region NO FD
Stock euros Module
75 Final Demand sectors thousands of Region NO DG
Growth Inflow euros Module
Region
Final Demand Module
76 Growth Rateg sectors proportion Policy YES FDGR
Converter Controls
Module
Region
Exogenous thousands of Module
77 Expenditures | sectors euUros Policy YES EEI
and Income Controls
Module
QOL Final .
78 Demand sectors thousands of Region NO QOLFD
euros Module
Converter
Other Final .
79 Demand sectors thousands of Region NO OFD
euros Module
Converter
Region
Transfer thousands of Module
80 Income cohorts Policy YES TI
euros
Converter Controls
Module
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Tourism

81 Tourists Stock| constant persons NO TOUR
Module
82 Cumulative constant ersons Tourism NO CT
Tourists Stock P Module
83 Arrivals Inflow | constant persons Tourism NO ARRIVE
Module
84 Departures constant persons Tourism NO DEPT
Flow Module
85 Hotel ~ Rooms constant hotel beds Tourism NO HR
Stocks Module
86 Increase Hote constant hotel beds Tourism NO IHB
Beds Inflow Module
Decrease Hotdl Tourism
87 Beds Outflow constant hotel beds Module NO DHB
Attractiveness Tourism
88 Coefficients capital ratio NO AC
Module
Converter
Tourism
Seasonality Module
89 Index constant Oto1l Policy YES Si
Converter Controls
Module
Tourism
s | Peak Module
easonal Pedq _
90 Converter constant Oto 12 Policy YES SP
Controls
Module
91 Seasonality constant Otol Tourism NO S
Converter Module
Regional
92 Attractiveness constant unit Tourism NO RAC
Change Module
Converter
) Tourism
Potential Module
Annual i
93 Tourists constant persons Policy YES PAT
Converter Controls
Module
Potential Tourism
94 Tourists constant persons NO PT
Module
Converter
95 Daily _Arnval constant persons Tourism YES DAC
Capacity Module
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Converter Policy
Controls
Module
Tourism
96 Capacity constant persons Policy YES TC
Converter Controls
Module
Tourism
A 5 Module
verage Days .
97 of Stay constant days Policy YES ADS
Controls
Module
Annual Visitor Tourism
98 Days constant days Module NO AVD
Converter
Tourism
Minimum Module
99 Occupancy constant proportion Policy YES MOR
Rate Convertel Controls
Module
Tourism
Break  Even Module
100 Occupancy constant proportion Policy YES BEO
Converter Controls
Module
Tourism
o B Module
rice per Bed _
101 Converter constant euros Policy YES PB
Controls
Module
Tourism
Related Daily Module
102 Expenditures | constant euros Policy YES RDE
Converter Controls
Module
Total Tourism Tourism
103 Expenditures | constant euros NO TTE
Module
Converter
Initial cohort X Initial
104 Population education persons Conditions | YES P(0)
Converter level Module
- . Initial
105 Initial Land | production hectares Conditions | YES LU(0)
Uses Convertef system Module
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Initial thousands of Initial
106 Production sectors Conditions | YES SP(0)
euros
Converter Module
Initial  Hotel Initial
107 constant hotels beds Conditions | YES HB(0)
Beds
Module
Initial Final thousands of Initial
108 Demand sectors Conditions | YES FD(0)
euros
Converter Module
Total Indicators
109 Population constant persons NO TP
Module
Converter
Total Indicators
110 Migration constant persons NO ™
Module
Converter
Non Ad Indicators
111 Employment | constant persons NO NAE
Module
Converter
Ag Indicators
112 Employment | constant persons NO AE
Module
Converter
Total Regiona .
113 Production constant thousands of Indicators NO TRP
euros Module
Converter
Annual Indicators
114 Occupancy constant proportion NO AOR
Module
Rate Convertel
115 Ag Income constant thousands of Indicators NO AGI
Converter euros Module
Total Labour Indicators
116 Force constant persons NO TLF
Module
Converter
Utilized Indicators
117 Agriculture constant hectares NO UAA
Module
Area Convertel
Total Regiona .
118 Consumption | constant thousands of Indicators NO TRC
euros Module
Converter
Gross Value 0f Indicators
119 Agriculture constant euros NO GVA
Module
Converter
Land Indicators
120 Agriculture constant hectares NO LAS
Module

Sum Convertel
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Appendix II: Publications, Presentations to Confarees and Other Dissemination
By Liam Dunne, Joanne Brannigan and Amaia Arandia

In the early stages of the TOP-MARD project the mactivities focused on developing a
series of common and agreed reporting conventimasaalogging system of intentions to
publish. Subsequently, a series of disseminati@meéls were identified and encouraged.

Reporting conventions
A comprehensive set of agreed typographical comwesitfor TOP-MARD reports and other
working documents was prepared and agreed by paringhe early months of the project.
The objectives were to:

* develop and facilitate communications between gastim the preparation of reports

and publications
e provide a coherent image for the TOP-MARD projeci
e assist in developing and raising a coherent ext@madile of the overall project.

The main elements of the conventions were:

» Typographical Conventions - for practice amongse¢ thartners when writing,
compiling and editing Deliverables within the prdje

* Publication Acknowledgement — wording agreed withime partnership. On
completion of an output, and on submission to a lipation, included the
acknowledgement

» Standard presentation formats - compiled for usepbstners in the event of a
presentation of project information

* A standard report cover - developed, includingghgect title listed in each partner’s
national language. On completion of each outputgaeter, the cover was included
prior to distribution.

Dissemination channels
The main dissemination and communications chanrssd were:

* Website — content was developed, with public andhbexs’ sections included. Main
outputs per partner were included for access bylipubsers. Address is
www.topmard.org.

* An overview of the project and its main objectiva®l deliverables was compiled for
circulation in general public fora and for use iengral publicity activities. This
served as a simple delivery of the project’s maim{s

* Notifications of dissemination events such as camfees, seminars and workshops
were circulated around the project team, includimgin deadlines and guidance on
submission of papers, posters, etc.

As the project progressed and potential outputsrasdits could be more easily identified,
further dissemination channels were developed. &ime was to provide scope for and
encourage:

e cooperation in dissemination activities between hbgartners and individual
researchers across the project where either Engliskan alternative common
language could be used

* individual partners to prepare and publish repadimg their native language, using
local conventions for domestic audiences.
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Project members were encouraged to use the prajelstsite to make available copies of
conference papers and Powerpoint presentationexardples of the STELLA model.

Team members were encouraged to:

communicate with Stakeholdersother organisations and groups (farmers, economic
agents...) and avail themselves of an opportunitigsidcal presentations, etc and
obtain feedback
Avail themselves of Local publicationdo disseminate information about the project
Avail themselves of formal publication channels whin partners/national
institutions for scientific/technical non-peer-reviewed articles and press releases
Prepare and publish National reportson:

0 the TOP-MARD surveys and their findings

o0 National Model outputs and Policy recommendations
Prepare and publish papers atinternational conferences (for example EAAE,
IRSA, EAAP, International Rural Network, Europeanciety of Rural Sociology,
European Society of Ecological Economics, Inteoral Grassland Association etc,)
Arrange a special TOP-MARD special session or panel at an international
conference. For example a special TOP-MARD session attached to the EAAE
Seminar in Viterbo, Italy, 20-21 November 2008ngreparation
Arrange a special presentatiorof the POMMARD model and preliminary results at
the annual meeting of the Rural Policy Committeetred Territorial Development
Policy Committee of the OECD Paris in December 2(BYyden, Johnson and Dax)
Arrange for a Special issue of an international journal perhapsEuropean Review
of Agricultural Economis, or theJournal of Rural Studiedased on that special
session
Arrange for the publication of a book on the project as well as chapters in a relevant
book. At least one book chapter has already bebtished, and a whole volume is
being discussed with a well-known publisher attthme of reporting.
Engage in joint exchangegconferences, seminars) with the FP6 MEA-Scopeeptpj
FARO, and other FP6 and FP7 projects, as well asifgp contracts (IPTS and DG-
Agri),
Prepare for the possibility or and avail themselves fifture Invitations of
participation in other framework projects (FP6 and FP7)

The relative emphasis placed on the various digsgin methods and the level of such
activity varied greatly between partners. Furtheem@ number of dissemination activities
arising both directly and indirectly from the TOPARD project are planned for the future.
The following is a list of the documented dissertioraoutputs arising to date from the TOP-
MARD project. These are categorised under the fotlg headings:

Conference presentations (41)

Popular press (4)

Workshops (4)

Book chapters (4)

Peer reviewed articles (3)

Other miscellaneous dissemination activities (14).
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Dissemination
Conference Presentations

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
December | BUESPA Report on second Congress [08™ Congress on Rural September 2005 Hungary
14" 2005 European Rural Tourism Tourism, Yalta, Hungary
August 22° | UNIABDN Multifunctionality and Conference, Vienna, Austria,| September 272006 | Austria,
2006 and BABF | Pluriactivity across Europe: a| September 2829" 2006 Germany and
comparison between Scotland worldwide
and Austria
August 28" | BUESPA Decoupling and Cross- EAAE Seminar “Impacts of | September 232006 | Czech
2006 Compliance as Concepts and Decoupling and Cross- Republic and
Instruments in Agricultural Compliance on Agriculture in worldwide
Multifunctionality the Enlarged EU”, Prague,
Czech Republic, September
22-23 2006
August 29" | Bryden, J., | Multifunctional Agriculture EAAE Seminar “Impacts of | September 232006 | Czech
2006 K. and the New Rural Decoupling and Cross- Republic and
Refsgaard | Development Policy Paradigrn Compliance on Agriculture in worldwide
and T. in Europe the Enlarged EU”, Prague,
Johnson Czech Republic, September
22-23 2006
August 29" | Refsgaard, | The effects of EAAE Seminar “Impacts of | September 232006 | Czech
2006 K., J. multifunctionality on Decoupling and Cross- Republic and
Bryden and | territorial rural development | Compliance on Agriculture in worldwide
T. Johnson | and quality of life: a systems | the Enlarged EU”, Prague,
approach Czech Republic, September
22-23 2006
March 16th | Bryden, J. Building a Systems Model to | JRC Seminar, Seville, Dec 06 2006 Europe
2007 Refsgaard, | link Multifunctional
K. and Agriculture, Rural Economies,,
Johnson T. | and Policies in Europe
G.
November | LJUB A concept of First International Conference November 23-25 Croatia and
8" 2006 multifunctionality and its on Agriculture and Rural 2006 Europe

dissemination to some new
undefined areas

Development, JCEAA New
Perspective for Agriculture

and Rural Areas in Central
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and Eastern Europd,opusko,
Croatia

March 2 DR Spain Adecuacion de los actuales | Presentation at Conference | September 19-21 Spain
2007 instrumentos de la politica dg from the Agrarian Economy | 2006
desarrollo rural europeay la | towards a Rural and Agri-food
implementacion de la Economy, Albacete, Spain
multifuncionalidad.
March 16th | Bryden, J. The concept of Conference publication based 2007 Canada,
2007 and K. multifunctionality and its on paper presented at 74th France
Refsgaard | relationships with the new Congress of 'ACFAS
rural development policy (Association Francophone
paradigm in Europe pour le Savoir), Université
McGill, Montreal, May 16th
2006
March 19th | DR Spain Success factors and Oral presentation and Sept. 16th 2006 Austria,
2007 perspectives of rural publication to special meeting (published 2007) Germany,
development of Alpine Convention on France,
‘Mountain Farming and Rural Switzerland,
Development’, September Slovenia
19th 2006
March 21st | Bergmann, | Sustainable rural developmentPaper accepted for European August 2007 Europe
2007 H., T. Dax, | strategies and Society for Rural Sociology
G. Hovorka | multifunctionality of conference, Mobilities,
and K. agriculture — a comparison | Vulnerabilities and
Thomson between Scotland and Austria Sustainabilities: New

Questions and Challenges for
Rural Europe, Wageningen,
The Netherlands, August 20-
24 2007
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Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
March 2" Bergmann, | Multifunctionality of Accepted poster for the T4 September 2007 Europe
2007 H. agriculture and the future of | European Grassland
extensive grassland productigriFederation Symposium
systems in European remote | Permanent and Temporary
rural areas Grassland: Plant, Environment
and Economy, Gent, Belgium,
September 3 — 5 2007
March 2 Bergmann, | Willingness to pay in Poster and paper presentationApril 2007 Europe
2007 H. contingent valuation: at the Agricultural Economics
depending on the interview | Society Conference (AES),
situation rather than the Reading, April 1-4 2007
respondents?
March 2" Bergmann, | Agricultural Paper presented at the April 2007 Europe
2007 H. and K. multifunctionality: concepts, | Agricultural Economics
Thomson observation and Society Conference, Reading,
encouragement April 1-4 2007
March 2 Teagasc REPS: enhancing its scope| Oral presentation and November 2006 Ireland and E
2007 and integration with other publication at the National
rural objectives Teagasc REPS Conference,
Tullamore, November 10
2006
March 2 Teagasc Labour market developmentsOral presentation and October 2006 Ireland
2007 and a future in farming publication at Special Training
Conference for Master
Farmers, Clonmel, Co.
Tipperary, October 312006
March 28’ Jambor, A. Conformation and market | EAAE Seminar “Superlarge | 2007 Russia, Europ
2007 effects of corporate cereal Farming Companies in Eastefn

farms in Hungary

Europe: Emergence and
Possible Impacts”, Moscow,

Russia, May 17-18 2007

D
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D

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
March 28th | Fodor, K. Multifunctional agriculture | EAAE Seminar “Superlarge | 2007 Russia, Europ
2007 and the corporative farms | Farming Companies in Eastern
Europe: Emergence and
Possible Impacts”, Moscow,
Russia, May 17-18 2007
August 20th | Bergmann, H. | North-west Highlands Conference paper and 2007 Europe
2007 Geoparks agriculture — presentation at the North West
diversification on crofts and Highlands Geopark Network
small farms to ensure farm| Open Conference, Ullapool,
survival Scotland, September 14-16
2007
August 20th | Bergmann, H. | Marketing Geopark Conference paper and 2007 Europe
2007 Agriculture presentation at the North West
Highlands Geopark Network
Open Conference, Ullapool,
Scotland, September 14-16
2007
August 20th | Bergmann, H. | Income, employment and | Paper presented to the September 2007 Highlands of
2007 demographic effects of Caithness Partnership and Scotland
Dounreay decommissioning UKAEA conference
October NORDREGIO | Multifunctional agriculture | EUGEO Conference, August 2007 Europe
24th 2007 and rural viability: an Amsterdam, The Netherlands,
analysis of farm household| August 20-22 2007
involvement in the rural
labour markets
October Bryden, J.M. | TOP-MARD MEA-SCOPE conference, September 2007, Europe
24th 2007 and K. Problematique, Structure | Florence, September 2007 | Also Chapter in
Refsgaard and Progress — the case of forthcoming book

Norway

al, 2008

edited by A. Piorr et
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Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
October Jambor, A. Connections between Georgikon Scientific September 2007 Hungary
24th 2007 agriculture and quality of life | Conference, Agri-business fof
in county Bacs-Kiskun Rural Development,
Environment and Quality of
Life, Keszthely, Hungary,
September 20-21 2007
October Refsgaard, | Modelling policies for Paper presented at the 107th| January 2008 Europe
24th 2007 K., S. and S.| multifunctional agriculture EAAE Seminar Modelling
S. and rural development — a Agricultural and Rural
Prestegard | Norwegian approach Development Policies, Sevillg,
January 2008
November | Hocevar, V. | Estimation of Different Policy| Paper presented at the 4th | November 2007 Slovenia
14th 2007 and L. Affects on Regional Economic Conference of Slovenian
Juvancic Performance — the case of | Association of Agricultural
Gorenjska Economists Slovenian
agriculture and rural
development in the extended
and changed Europe,
November 8-9 2007,
Moravske Toplice, Slovenia
November | Hocevar, V. | Multifunctional role of Paper presented at the 4th | November 2007 Slovenia
14th 2007 and L. agriculture in territory — Conference of Slovenian
Juvancic approach with system thinking Association of Agricultural

model

Economists Slovenian
agriculture and rural
development in the extended
and changed Europe,
November 8-9 2007,

Moravske Toplice, Slovenia
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Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
January J. Bryden, T.| A System Dynamic Model of | Paper presented at the ¥07 | January 2008 Europe
2008 Johnson and| Agriculture and Rural EAAE Seminar Modelling of
K. Development: The TOP- Agricultural and Rural
Refsgaard | MARD Core Model Development Policies, Sevillg,
Spain, January #9- February
1°' 2008
March 2008 | BABF Evaluation of the less- Paper presented at Less November 2007 Austria
favoured area payment scheme&avoured Areas for
in Austria Agriculture and Rural Areas,
conference organised by the
Research Institute of
Agricultural Economics,
Prague (VUZE) and the
Regional Government of
Vysocina, November 7-10,
2007
March 2008 | BABF Female entrepreneurship in [tHeaper presented at the December 2007 Italy, Austria,
Alpine region of Pinzgau- Conference of the Centro di Germany,
Pongau (Austria) Ecologia Alpina (CEA) in France,
Trento, December 15-16 200f. Switzerland,
Publication in book edited by Slovenia)
Claudia Marchesoni and
Allessandro Gretter
March 2008 | Viladomiu, | Unknown Paper to be presented at the| August 2008 Europe
L., J. Rosell EAAE conference in Ghent,
and G. Belgium, August 2008
Francés
March 2008 | Viladomiu, | Comparative Analysis of Paper to be presented at tffe BNovember 2008 Europe
L., J. Rosell | Territorial Impacts of European Rural Development
and G. Multifunctional Agriculture in | Network (ERDN) conference,
Francés Austria and Slovenia November 20-21 2008,

Vienna, Austria.
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Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
May 5th Refsgaard, | Modellere politick for Presentation at the TOP- May 2008 Europe
2008 K., S multifunksjonelt landbruk og | MARD conference, Brussels,
Prestegard | distriktsutvikling — en historie| May
and A. fra Norge [Modelling Policies
Spissoly for Multifunctional
Agriculture and Rural
Development — A Norwegian
Approach]
May 26th BUESPA Modelling Multifunctionality | Paper to be presented at the | January 2008 Europe
2008 in Hungarian Agricultre 107th EAAE Seminar
Modelling of Agricultural and
Rural Development Policies,
Seville, Spain, January 29th +
February 1st 2008
Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
October NILF/ TOP-MARD Towards a General Flyer for Project 2006 UK
24th 2007 | UHI Policy Model of
Multifunctional Agriculture
and Rural Development: a
specific targeted research
project in Framework 6
January Bryden, J., | A systems approach to OECD Working Party on November 2007 Europe
2008 Johnson, T.,| territorial rural policy Territorial Rural Policy,
Dax, T modelling November 27th 2007
May 2008 Refsgaard, | Modellere politikk for NILF seminar 5. mai 2008 5. May 2008 Norway
K., and S S | multifunksjonelt landbruk og
Prestegard | distriktsutvikling — en historie

fra Norge (Modelling policies
for multifunctional agriculture
and rural development - a
case from Norway)
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Popular Press

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
February Brannigan, | Multifunctionality and Irish Article in TResearch, Teagasg February 2007 Ireland
2nd 2007 | J.and L. Agriculture research report

Dunne
? Vermes, Kvam-grindere hjelper Article in national newspaper| 1. October 2007 Norway

Thomas Europas bygder. (Kvam- Nationen.

(journalist, | entrepreneurs aiding Europes

Nationen) communities)
November | Fereczi, T., | Agriculture, society and A Falu (The Village), Vol. 22,| November 2007 Hungary
14th 2007 | E. Miklossy, | economy in rural developmentNo. 3, 2007

J. Rosell and of municipalities: a

L. Hungarian-Catalan

Viladomiu comparison
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Workshops

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
March 2 UAB Multifunctionality as a key Workshop on Agrarian October 19th 2006 Members of
2007 concept for agricultural Sustainability FORE.SCENE
sustainability scenarios: the Project
TOP-MARD approach
March 2 UAB Towards a Policy Model of Presentation held in informal | September 5th 2006 Institute
2007 Multifunctional Agriculture meeting held by members of members
and Rural Development the Catalan Agrarian Studies
Institute
March 13" | UAB Agrarian and rural diversity in| Presentation at the workshop December 2006 Europe
2007 Spain Diversity of Rural Areas in the
Enlarged EU, Seville, Spain,
JRC Joint Research Centre
and Institute for Perspective
Technological Studies
March 13" | UAB Presentation of TOP-MARD | Workshop Perspective of January 2007 EU
2007 project to Academic Experts | Agriculture and Rural

Development in Europe,
Leuven, Brussels
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Book Chapters

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
March 2F' | NILF From sectoral to territorial Chapter in Norwegian 2006 Norway
2007 rural development — less focusAgriculture — Status and
on multifunctional agriculture| Trends
as a driver
January Bryden, J., | Modelling Rural Social, Chapter included in Model-
2008 T. Johnson | Economic and Environmental Based Approaches to
and K. Interactions of EU Learning: Using Systems
Refsgaard | Agricultural Policy Models and Simulations to
Improve Understanding and
Problem Solving in Complex
Domains, Ed. Blumschein, P.,
Stroebel, J., Hung, W. and
Jonassen, D. (Sense
Publishers, Rotterdam, NL
May 2008 Bryden, J. | TOP-MARD Problematique, | Chapter in a Book mainly on | 2008 Europe et al
and K. Structure and Progress — the| MEA-SCOPE FP6 project,
Refsgaard | case of Norway edited by A.Piorr and others.
Peer reviewed articles
Partner(s) Title Type of Activity Date
Delivered /
Published
UNIABDN Willingness-to-Pay in Contingent ValuatiorA matter| Peer reviewed publication 2008
of interview situation or respondents? Scottish Geographical Journal
UNIABDN The Importance of Dounreay Decommissioniiog the | Submitted, 2009
Caithness and Sutherland Job Market, Scottish Journal of Political Economy
Teagasc Conceptualising Multifunctionality in thésth Context| Paper accepted for special issue of JEEP 20089 20

evaluation

— issues for policy formulation, implementation and
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Other Miscellaneous Dissemination Activities

Date of Partner(s) Title Type of Activity Date Delivered / Country of
Notice Published Circulation
? Refsgaard, | Fra sektor til territoriell Andersen FG (ed) 2006. UtsynOctober 2006 Norway
K. bygdeutvikling — mindre fokus over norsk landbruk - Tilstang
pa multifunksjonelt landbruk | og utviklingstrekk 2006.
som drivkraft. (From sectorial (Norwegian Agriculture -
to territorial rural development Status and Trends). NILF-
— less focus on multifunctional series, Oslo.
agriculture as driver).
January Eboli, M.G. | Public Goods and the Oral presentation in February 2-3 2007 Italy
25" 2007 and M.C. Production of Positive Department of Public
Macri Externalities: Innovative Economics, University of
Trends in European Rome, Italy
Agricultural Policies
March 2 UAB Exploring Scenarios for Rural Workshop — Subrosa March 2007 Europe
2007 Europe: the future of Association
agriculture policy
March 13" | UAB Agrarian Multifunctionality: Presentation of TOP-MARD | March 2006 Spain
2007 the TOP-MARD Project project to the Spanish
Agrarian Ministry
March 13" | UAB Agrarian Multifunctionality: Presentation of TOP-MARD | October 2006 Spain
2007 the TOP-MARD Project project at the Valladolid
University
March 2F' | Bergmann, | Agricultural Presentation at the ITRR March 2007 Aberdeen
2007 H. multifunctionality: concepts, | lunchtime seminar series,
observation and March 7th 2007
encouragement
March 229 | Spissay, A. Cultural Landscape, EuropepSeminar Presentation at NILF-Dec 2006 Hordaland,
2007 Experience Bergen Norway
July 2007 Bryden, J, T|. Agricultural Lecture and Seminar for the | July 2007 Canada, USA
Johnson, L. | Multifunctionality and Rural | International Comparative Belgium, UK,
Viladomiu Development Rural Policy Summer School Hungary,
and G. Greece, Brazi
Francés
August Bergmann, | The Importance of Dounreay| Report to the National User | August 2007 Scotland
20th 2007 | H. Decommissioning for the Group, Scotland

150



Caithness and Sutherland Jop

Market
August Bergmann, | Single Parents in Wick — Exit| Data report to Caithness September 2007 Caithness,
20th 2007 | H. Poll Results Partnership Sutherland,
Highlands
August Bergmann, | Functions of Agriculture in Paper prepared for September 2007 Aberdeen
20th 2007 | H. Aberdeen and Aberdeenshirg Aberdeenshire Council
July 2008 Eboli, M. Multifunctional Agriculture: A July 2008 Italy

Methodological Contribution
On Measuring.
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