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7. Making the multifunctionality concepts operational for impact assessment

Annette Piorr, Sandra Uthes, Yuca Waarts, Claudia Sattier, Kattwin Happe and Kiaus Millier
{Comresponding author: A. Piorr, email: apiorr@zalf.de)

Abstract

Multifunctional land use is related to multiple concepts,
policies, rural development objectives, and agricultural
land use realities. For the assessment of impacts on
multifunctionality, a consistent and operable framework
hasto be developed that refers to all of these different
aspects. It also has to integrate those functions and criteria
that are addressed in existing concepts for sustainability
and multifunctionality and their assessment.

The EU's 6th Frame Programme (FP &) research project
‘MEA-Scope” develops a tool for the ex-ante assessment of
policy impact on the multifunctionality of agriculture,
Connected to this task is the challenge to develop an
operational framework that consistently integrates
theoretical multifunctionality concepts with the practical
impact assessment requirements. We describe a multilevel
approach that integrates the different conceptions and
policy levels of multifunctionality into an indicator
framework applicable for im pact assessment. Both, the
demand side of multifunctionality, from the rural
development perspective, as well as the supply side of
multifunctionality, from the agricultural production
perspective, are considered.

Key words

Multifunctional agriculture, sustainable rural development,
impact assessment, NCOs, multifunctionality indicators,
modelling tool

7.1 Introduction

The promotlen of muttifunctional agriculture has been set
as an expliclt goal of European agricultural policy.
Especlally the latest reforms of the Common Agricultural
Policy {CAP) emphasise the role of multifunctional
agriculture as an Instrument to support sustainable rural
development. Since rural areas in Europe vary a lot In
terms of geo-physical conditions and urban-rural
settings, it becomes highly complicated to assess
existing policies or potentlal future pollcy options
regarding their Impacts on multifunctionallty. To cope
with this challenge, special tools are required that reduce
complexity and help focusing on the substantial.

The central Issue of the FP6 project MEA-Scops Is to
develop an ex-ante multifunctionallty Impact assessment
tool on a microeconomic farm approach. Connected to

1 MEA-Scope: Micro-economic Instruments for impact assessment of mulifunctional agricuture to implement the Model of European Agricukture. Project
SSPE-CT-2004- 501616) funded by the DG RTD of the European Comrmission, FP6 Polcy oriented research www.mea-scope.ong

this task Is the development of an operational framework
that Is expected to link In a consistent way theoretical
multifunctionallty concepts to practical policy Impact
assessment requirements. This paper describes the
structural development of such an operational framework
and Is organised as follows:

In Section 7.2, a conceptual analysis Is presented, which
compares the relevant multifunctionality theories,
conslders the relationship between muttifunctionallty and
sustainabllity, and determines the scope of policles,
which affect agricultural land use and the production of
commodities (COs) and non-commaodilties (NCCs).

In Section 7.3, we present the MEA-Scope operational
approach, which distingushes betwesn a demand side
of multifunctionallty by pollcy makers and society as a
whole and a supply slde of multifunctionality represented
by the agricultural production of seven case-study
regions. Our approach Is based on existing Impact
assessment methods and indicator frameworks adapted
according to the project’s requirements, workshops with
policy makers to identify their needs and expectations
concerning Impact assessment tools, expert surveys in
our case study regions and a modefling part, to
investigate agricultural Jolnt production.

Since multifunctlionality demand and supply do not
necessarily correspond, we discuss in Sectlon 7.4 how a
potential gap can be closed by further research.

7.2 Conceptual analysis

7.2.1 Theoretical multifunctionality
concepts

Existing theoretical multifunctionality concepts show a
differentiation between a supply-oriented or positive,
and a demand-oriented or normative view to analyse
multifunctionallty (Casini et af., 2004). The positive
view on multifunctionallty recognises agricultural
activity as a multloutout activity involving the joint
production COs and NCOs with some of the NCOs
having the characteristics of externallties or public
goods. This approach analysing multifunctlonality from
the joInt production view has been wlidely adopted,
e.g. by OECD {2001), Blandford and Boisvert (2002),
Boisvert (2001), or Romstad et &/. (2000). It stresses
multifunctionallty as an inherent characteristic of rural
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landscapes with an emphasis on the spedcific
production relationships between COs and NCOs.

to the analysis of multifunctionality in the sense of

is given the objective to fulfil certain functions that
society demands. This approach is put forward mostly
by FAO (FAQ, 20003, 2000b) and the European
Commission {e.g. COM, 2004). Following this view on
multifunctional agricuture, three main functions of
agriculture can be distinguished: the economic, the
environmental and the social function. The concept is
based on the assumption that agricuttural systems are

than just thelr primary aim of producing food, fibre and
fuel (Maastricht, Netherlands, 12-17 September 1999).

Muttifunctional agricuture refers to the multiple goods
and services that are provided by both, the agricultural
sector itself and land use related other sectors. The
multifunctional role of agricufture is understood as the

sodcial functions of agriculture.

7.2.2 Multifunctionality and sustainability

how to describe the relationship between
multifunctionality and sustainability. The MULTAGRI
project e.g. analysed this question by pointing out the
dependencies between the need and capital oriented
and normative paradigm based sustainability concept
and the demand, activity and jointness oriented and
analytical concept of multifunctionality (Caron and
Lecotty, 2006). '...multifunctionality can make an
important contribution to sustainability but does not
necessarily have to be sustainable ... EU policy
acknowledges that multifunctionality is an important
contributor to sustainabllity' {Cairol, 2005). Hagedorn
(2004) even refers to 'muttifunctionality as a tool for
achieving increased sustainability’.

7.2.3 Multifunctional agriculture, CAP und
Rural Development objectives

To accompany the further reform of market policy,

the second pillar of the CAP. In this sense, the role of
agriculture is redefined within the framework of rural
development (van Huylenbroeck and Durand, 2003). In
particular, the second pillar recognises farmers as the
producers of public and private goods in their
environmental and social function in rural areas by

production (COM, 2004). With the Introduction of the
position of rural development became sven more
accentuated with the introduction of decoupling,

modudation, and cross-compliance.

The latest reform of the CAP is expected to provide EU
farmers with a clear policy perspective: to go towards

On the other hand, there is also a normative component

maxmising positive and minimising negative externalities
of agricuture. In this particular point of view, agriculture

intrinsically multifunctional and have always fulfilled more

entire range of associated environmental, economic and

From the conceptual perspective the question comes up

Agenda 2000 explicitly intfroduced rural development as

providing financial support to engage in non-commodity

Midterm-Review-Reform of the CAP the complementary

TR, 2 ' T
integrated rural development with the financial
framework until 2013 for agricultural expenditure, to
make European agriculture more competitive and market
orlented, to promote a substantial simplification of the
CAP as well as to fadllitate the enlargement process and
1o better defend the CAP in the WTQ. Further, it shall
allow maximum flexibility In farmers' production decisions
while removing or Improving environmentally negative
incentives of the current policy to provide
encouragement for more sustainable farming practices
{COM, 2003). This overall policy development underlines
the position of farming as belng of overriding importance
within the scope of an integrated rural sustainability
development (COM, 2004). In order 1o continue and
improve this development according to the sftuation in
rural areas the measures under the EU’s future rural
development policy will be build around three thematic
axis, namely competitivensss, environment and land
management, quality of life In rural areas and
diversification. Additionally, the LEADER axis will e
integrated as a cross sactional area.

i sl v

7.3 Operational framework for
multifunctionality impact assessment

7.3.1 Requirements

Given the objective of developing a tool for impact
assessment of multifunctional agriculture, first a suitable
analytical framework Is required. Such an analytical
framework on the one hand should be operable for more
or less specified models working at different scales with
data sources at different levels of aggregation. On the
other hand, the framework has to meet the existing and
envisaged demands for ex-ante policy evaluation. It
should comply with the international trade negotiation
requirements without sacrlficing Its normatlve basis In |
sustainable development and the promotion of rural |
areas.

The MEA-Scope project opted for a framework that |
differertiates between the demands on the supply side
of mutifunctionality. Hence, our framework consists of
two parts; a demand based theoretical approach based
on the functions of agriculture to find the demanded
NCOs and the representative indicators on the one hand
and a supply oriented economlc modelling approach on
the other hand.

7.3.2 The framework structuring concepts,
policies and models

Based on the analysls of existing concepts and theories
{see Section 7.2), the MEA-Scope project holds the
following view. The overall frame for agricutural policy as
well as for rural development policy in the EU is formed
by the concept of sustainability. The concept of
multifunctionality itself Is subordinated to it. It is
expressed through the policy measures divided into the
first and second pillar introduced by the Agenda 2000
reform and the Midterm-Review Reform of the CAP with
the main focus on agricuture, increasingly Integrated into
rural development (Figure 7.1).
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7.3.3 The modular features for demand and
supply oriented analysis

The demand for ex-ante assessmant of future policies Is
a specific Interest of policy makers in the European
Commission. Not only because the pollcy programmes
underlie an evaluation process, of which the ex-ante
assessmernt Is a key element, but also because a kind of
governance Is more and more Implemented, which
intrinsically builds upon the princlple of bottom-up driven
national, respectively reglonal Implementation. As
outlined, the new policy strategies for 2007-2013 give
even more emphasis 1o the Integration of agriculture and
rural development.

Thus, also the assessment of the societal demand for
muttifunctionality becomes an increasing field of interest.
Specific reglonal rural development pricrities emerge
depending on the glven land use structures, the involved
sectors, and the development objectives by varying
groups and regional pollcles. We refer to this issue as
'socletal demand’, and differentlate between the
‘potentlal’ demand, which stands for development
objectives and prorities, e.g. as seen by regional
stakeholders, and 'revealed demand' which expresses
itself by subsidies, e.g. agri-environmental programmes
{(AEP) (Flgure 7.2).

too! development.
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The supply of multifunctionality by agriculture can be
defined as a function of the Jolnt production of COs,
which are typlcal market products (e.g. cereals ...) and
NCOs, which are products and functions of the
landscapse Jointly generated by agricultural production
which fufil public or private needs (e.g. biodiversity,
fertile soils...) (Barkmann et af., 2004; Fiorr et af., 2006;
Wiggering st a/., 2003). Depending on the diversity and
Intensity of production structures (e.g. mixed farm, crop
production farm), production systems (e.g. conventional,
organic) and/or production schemes (e.g. soll tllage
system, amount of fertlliser) the ratio between CO and
NCO production and the degree of Jointness varies
(Sattler &t al., 2006; Plomr et al., 2006). Thus, in
Intensively used agricuttural areas due to farm economic
reasons the COf NCO productlon ratio is clearly
welghted on the production of CO, Contrary, NCO
production is rather prevallling In extenslvely used areas.
Regarding the amount of payments for agri-
environmental measurss (AEM) as a proxy for NCO
production, the example of Brandenburg country shows,
that given aratio of arable land/ grassland of 80/20 the
related payments for AEM per ha are 13% of total for
arable land respectively 656% for grassland, whereas
round 60% of payments for AEM on arable land refer to
organic farming (Matzdorf et af., 2005). Organic farms
agaln are usually located at sites with a lower fertility

FIGURE 7.1. The MEA-Scope theoretical fram ework integrating mulktifunctionality concepts and policies and the operational task of

conceptual level
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Fields of action:

+ Rural development

+ Agri-environmental
programmes/schemes

MEA-Scope Theoretical Framework

Multifunctionality concepts and policies

==
MEA-Scope Operational Tool Development
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index, have a higher share of grassland, and a lower vield
per hectare (MLUY, 2005).

Also the supply side view differentiates between the
‘potential’ supply, which refers to the general capabilities
and potentials of a specific region, and the 'actual’
supply that reflects the real situation, regarding the
currently applied agricuttural management practices as
well as the present environmental conditions.

7.3.4 Hierarchically structured NCOs

In a stepwise procedure a framework for the assessment
of multifunctionality impacts was developed on the basis
of established impact assessment and indicator systems.
For the selection of the NCOs and indicators, the
structure of the MEA-Scope theoretical framework
according to Figure 7.1 was taken up.

For the initial framework an assessment system was
chosen that allowed for an analogous understanding of
the concept of multifunctionality as integrated within the
concept of sustainability: The Impact Assessment
Guidelines (COM, 2005}, a handbook which sets
procedural rules for the impact assessment in the
Commission, developed to identify whether an issue is
related to the EU's sustainable development strategy.
The guidelines provide a list of possible economic,
environmental and social Impacts and name relevant key
questions on these issues. Thus, it expresses the policy
dermand. This list is already In practical use by the
potential end-users of the MEA-Scope tool.

W aall ¥ TR TP T

In a first step such Impacts and key questions which are
related to multifunctional agriculture have been selected
from the impact assessment guidelines list (COM, 2006)
and paraphrased into NCOs. In a second step, this list
was narrowed down to adapt it to the assessment needs
from the regional demand side. It refers to potential
NCOs which can be delivered by the agricultural sector
respectively by activities of farmers or by other sectors
respectively by activities of other participants than
farmers. In the MEA-Scope project the list was used in
face to face interviews with stakeholders (representatives
from institutions, organisations, and societal groups) in
case study regions in Denmark, Italy, Germany and
Poland. The stakeholders were surveyed about the
regional rural development priorities, the ranking of
various NCOs, and about the role which agricutural
sector or farmers play in this context. In parallel, step
three was carried out for the assessment of the supply
side. At this level the NCO list was joint with a
compllation of indicators which have been selected from
the most relevant (malnly environmental) indicator
systems in use. Detalls on this procedure are described
in Waarts (2005). In the MEA-Scope project this list was
used for a selection of the NCOs from the scientific
experts’ view 1o the specific problems and potentials of
seven European case study regions (in Denmark, France,
[taly, Germany, Poland, Hungary and Slovakia}.

In step four, the multifunctionality NCO and indicator list
was linked to the capabilities of existing models,
speclfically to the modelling approach applied for the
development of the MEA-Scope tool. With this modelling

FIGURE 7.2. The MEA-Scope operational approach for NCO identification and assessment.

Level of
analysis
theary
Societd demand of NCOs Supply of NCOs
- damend - N potenlial supply
""P’:':I‘:—,; for MF impact potentisl rovealed | | supply % be modalled
asgaesment 1o} - demand demand { | {in a given region]
by by by by regional capabiibes site
revevance | EU end users regional s eapents ol modeds || charactesislics,
slakeholdars GIS data
assess- Sustai:sability 2 2 3 ‘
ment : Multifunctionality | | Multifunctionality | | Multifunctionabity oL .
instrnument impact Mutiifunctionality modelling
saantessend NCOs NCDs NCOs and |ndicators NCOs and Indicators
guldelines
Foope Economic + environmantal + social functions
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approach we refer to the actual supply side. The tool Is
built on three existing micro-economlc models, AgriPollS
Happe et a/., 2004), MODAM (Zander, 2003) and
FASSET (Hutchings and Gordon, 2001). AgriPoliS is a
multl agent mode! for the calculation of structural
change, working at reglonal scale, using FADN data and
considering interactions betweean different farm types.
MODAM is a linear programming maodel for the
calculation of economic-environmental trade-offs for a
high variety of management practises at farm level.
Trade-offs between farm economics and the
achievement of environmental goals are determined in
order to assess the degree of jointness of COs and
NCQOs. FASSET is a dynamlc model for matter flow
calculations on farm level. First resuits on the application
of the linked tool for a case study region in Brandenburg
{Germany) have been published (Happe st a/., 2006).

All three models were developed for the agricultural
sector and from a CO production oriented view, which
has been enlarged first to environmental Issues and
subsequently to the wider range of NCOs. Oriented
towards Joint production, the modelling approach refers
to the supply side. For the selection of feasible NCOs
and indicators it was differentiated between the given
situation of models capabilities and the NCOs and
indicators that can e or will be Integrated in further
development of the models. As a result, a framework
was set up that provides different levels of specification
for NCOs and indicators related to economic,
environmental and social functions. Examples are
presented in Table 7.1.

7.3.5 The indicators for multifunctionality

For the baslc structure of the multifunctionality
assessment framework, we set up categories for
economic, environmental and soclal functions In analogy
to the sustainabllity concept and the multifunctionality
concept by the FAQ. By selecting sutable Indicators for
these three functional categories, the Interface for the
analysis of the practical meaning of the multifunctionality
approach was created. A compllation of Indicators from

o Aa Y SR,
the most relevant indicator frameworks and of those used
In relevant projects was set up. As well sclentlfically
orlented policy evaluation frameworks were analysed
{Table 7.2).

The indlcators were first classlfied Into functional groups
{considering the FAD concept) and in a second step to
NCOs {consldering the OECD concept). In a well
structured reduction procedure the basic indicator list
was adapted to the different levels of use on the demand
and supply slde analysis of the project. Due 1o the
comprehensive compllation, Table 7.2 only lists the level
of NCOs and the related subcategory. For the assigned
lists of indlcators with units of measurement we refer to
Waarts (2005).

7.4 Conclusions

In spite of several efforts in defining the scope of
'mutifunctionality’ and 'sustainability' of 'agricuture’ or
with a broader perspective 'land use', an explicit
classification has not yet been agreed on. Generally, the
term 'muttifunctional agriculture' I1s mainly used from the
suppliers' perspective (the agricuttural sectors' view),
whereas 'sustainable land use’ is referred to from the
dermand perspective (the broader rural development
vlew), Qverlaps are unavoidable as multi'functional’
agriculture is related to landscape functions that form a
central part of the sustainakility concept. Vice versa, non
or non-exclusively agricuttural land use options (e.g.
trafflc, energy production) that support sustainakility of
rural reglons are more and more supplled by suopliers
from different sectors. Cairol et &/, (2006} confirm in this
context that 'multifunclionality is considered as a
consequence of the changing needs and demands of
consumers and soclety at large towards agriculture and
rural areas...parallel to the evolution of demand, many
farmers have engaged in new activities, through new
strategles such as diversification, pluriactivity'.

In the MEA-Scope project we considered the difference
between the 'potential’ and 'revealed/actual’ slde of

TABLE 7.1. Hierarchically structured Impact assessment framework related to economlc, environmental and social functions.

AT T

Impact assessment Examples for
Level framework Economic functions environmental functions Social functions
1 Sustainability Impact ‘Change the level ‘affect emission of harmful ‘Impact on animal
Assessment Guidelines  of employment? air pollutants?’ health and welfare?
2 Multifunctionality Employment in the region Abiotic resources (water, Animal welfare
NCOs soil, air quality)
3 Multifunctionality Employment/ labour Air quality Agricultural farming
NCOs and Indicators (DK, D,F, 1, PL, SV) - ammonium emissions (DK} practices:
- greenhouse gas Animal welfare
emmissions (DK, D, PL) {F, D, HU)
4 Multifunctionality salaried/unsalaried labour - ammonium emissions Animal welfare
modeliing - farm labour - greenhouse gasemissions
NCOs and Indicators - fleld labour

- livestock farming labour

51
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TABLE 7.2. Categorisation of selected NCO by functions (Waarts, 2005).

1

demand and supply, depending on the more or less
focused role of the agricuttural sector, or in terms of
participants, the farmers, in the rural development
context. From the 'potential’ perspective agriculture
offers its activities towards multifunctional outputs
competitively to other sectors/ particlpants, e.g. forestry,
nature conservation groups or tourlsm. Competition
does not only mean others might reach the same impact
with higher effectiveness or efficiency, but also that
others might be better integrated in networks competing
for the same funds. From the ‘actual' perspective the
agricutiural activities are focused because the current
NCO oriented policies, as the agri-environmental
programmes (AEP) of the Agenda 2000 only refer to

Functional category Selected NCO

agricutural farms. This situation wlll change in the period
2007-2013. The funds for AEP, now located in the
second axis of the European Agrlcultural Fund for Rural
Development (EAFRD), are forecasted to decrease about
30%. Environmentally sound forestry systems are
supposed to receive payments from this axis, t00. In
parallel, the third axis aiming at promoting life quality and
diversification, in terms of starting trans-sectoral
activities, opens the range to particlpants from beyond
traditional agricuiture. Finally, the budgetary Integration
of the LEADER axis polnts out that only network oriented
activities with a strong linkage to local action groups hold
a promising position for recelving future payments.

el ot Y

NCO subcategory

Generation of income
Employment

Economic

Rural entrepreneurial activities

- water quality

- water availability

- soil quality

- air quality

- pesticide use

Environmental abiotic resources

- energy use

- biodiversity

biotic resources

- habitats

- land scape management

- landscape pattem

- landscape amenities

- abandonment of farmland

- farming systems (in protected areas)

- grassland management

landscape and land use

- management practices

- maintaining cultural landscape

- maintaining buildings

Social Cultural heritage

- traditional {farming) practices

- nature conservation

- educational services

Non-farming activities

- care activities

- population characteristics

- labour use

Social infrastructure

- health

Recreation in rural areas

Healthy food/food safety

Animal welfare

The MEA-Scope indicator Bst is based an theanalysis of the folowing indicalor frameworks/rferences.

The Bakic Erwironmental Forum, 2000; The BIOGUM project, 2004; Bssch, P. and E. Sdderback, 1297; The Commission of the European Comimunities,
2000, 2001; EEA (European Envionmental Agency), 20014, 2001b, 2004; The ELISA project, 2000; The ELPEN project, 1999; The ENRISK project,
2004, European Commission and Eurostat, 2001; EU, 2003; Eurostat, 2001; FASSET, 2004; The IRENA project, 2003; McRae, T. and Smih, CAS.
feds). 2000; OECD Organisation for Economic Co-oparmation and Development), 2001a, 2001b, 2004, 2004; The PAIS project, 2004; Prescolt-Alien, R.,
Moiseev, A and MacPherson, N. 2000; Reld, W.V., McNeely, J. A, Tunstall, D.B., Bryant, D.A. and Winograd, M. 1993; The SAFE project, 2004; UNDP/
UNEP/word Bank/WHI (worid Resources Institute), 2000; UNEP {United Nations Environmertal Programme), 1999, 2001; Waschar, D.M. (ed.). 2000,

WHO @Worid Health Organizatior) Europe, 2004,
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The models of the MEA-Scope modelling approach do
not allow to simulate the processes between demand
and supply of NCOs, as well as they do not Integrate
frans-sectoral activitles of farm households. The first
analyses of surveys on the socletal demanded NCOs
show distinct differences between the kinds of NCOs
demanded in different regions (case study areas)
located in different European countries and the NCOs
which are supplled by the current agricultural practice.
NCOs related to environmental and landscape
functions, for example are more demanded in extensively
used areas, whereas NCQOs providing for economic and
soclal functions, e.g. the prevention from migration of
young people, are rated extremely important in
Intensively used areas. The specification of the gap
between both sldes — demand and supply — Is expected
to be one Important result of the framework in use
{Figure 7.3).

in this context the issue of scales of the tool becomes an
interesting question. While the administration often
demands a multifunctionality impact assessment at a
reglonal scale (districts, landscapes), the production side
asks for an assessment at single farm level. Therefore,
the requirements of a multiscale approach in the
development of impact assessment tocls can ke
deduced. The MEA-Scopse tool works at this multiscale
tevel. Resuming the conslderations about complexty of
transactions and properties (e.g. 'resource and actors
characteristics, that often have no clear boundarles, and
positive {intended) effects and negative (non-intended)
slde effects materiallse In different environmental media
and different geographical areas' (Hagedorn, 2006) new
challenges for adaptations arise.

From our view also methodological and monitoring
related tasks should be taken into account. For a full
implementation of mutifunctionality assessmant
frameworks as the presented one, some effort remained
unsatlsfactory. This Is especially due to the insufficlent
avallabllity of data on the social NCOs and indicators.
Thus, currently both ressarch and policy advice have to
cope not only with the lack of soclal Impact assessment

I N B N PR

aFR, ;. R |
criterta, indlcators and data. Even the discussion on the
definltion and assessment of soclal externalities of
multifunctional agriculture Is ongoing (Mann and
Wistemann, 2005). There is definltely a need for
monitoring systems that better integrate soclal NCOs or
indicators In the existing European agricultural

databases or vice versa specifically refer to agricuttural
activitles respectively 1o farmers in rural development
related databases.

Tlad axk Y
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