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Context and issues

The central issue of project evaluation is concemed with the change in the state of the environment, and in the economic and social conditions due to the project. Evaluation refers to a baseline, which is used as a benchmark for assessing the expected outcome of the project (ex ante perspective) or its actual outcome (ex post perspective). Ex ante analysis can be seen as the comparison of a potentially wide range of options, all of which are hypothetical. Il is used to describe the analysis of the costs and benefits, which should underlie the final project. Il should always include an examination of the risks and uncertainties. Ex post analysis compares a likely narrower range of options. Il mainly examines the outcome of a real project, which has been carried out. Il will include an assessment of what happened and a comparison with what would have happened if the project under consideration had not been implemented.

Public and scientific debate on sustainability pointed out the need to integrate fully environmentaJ protection and the sound management of natural resources into all economic and social activity. However, despite the CUITent sustainable development rhetoric there is no doubt that the frequently antagonistic relationship between economic development and the environment remains. So traditional environmental decision-making is being questioned because it does not integrate envirorunental objectives with economic and social issues.

Strategie environmental assessment has been emerging in this context (Partidirio, 1999). Il aims to provide the competent authority with a tool, which enables it to be fully aware of the environmental and sustainability issues associated with a particular policy, programme or project. The objective is therefore to expand the competent authority's focus by providing a mechanism by which its goals will include crosscutting environmental and sustainability perspectives. Thus strategie environmental assessment does not refer to a precise technique but to a general methodology, which relies on a range of methods.

Under the Medmont research programme, a procedure to evaluate rural development projects (RDPs), which is in keeping with the strategie environmental assessment approach, has been developed. This procedure relies on a set of indicators that describes the economic and social impacts of the RDPs of interest. They are quantitative or qualitative variables providing information about changes in economic and social conditions. They are also valuable in communicating with stakeholders and the general public. This procedure is applied to twenty-five RDPs (Appendix) illustrating a variety of economic and social contexts across five EU members (France, Greece, Ilaly, Slovenia and Spain). Three RDPs (F2, F4 and S3) are related to public utilities and favour economic development through an increase in agricultural production and tourist frequentation. There are three forest roads (F5, D, S2) and two footpaths (14, SI) that are relatively modest in terms ofinvestment. Forest and grassland restoration projects (El, G4, G3, S5), as well as the fire prevention programme (E2) directly target the protection of natural assets and should lead to a better concem of the resident population regarding the environment. Two RDPs involve an increase in tourist accommodation (E3, G2) while three ones target the development of recreational activities (E4, ES, S4). Ali favour an increase in tourist trade; as such they can adversely impact the environment. Four RDPs (FI,Gl,Il,15) aim at the development of quality product processing and require a ski lied labour input. However in the long run they are likely to lead to an increase in the output of the agri-food complex. Finally, three RDPs (F3, 12, G5) are concemed with the protection ofhistorical and natural heritage.

Economie and social indicators

Definition of indicators

Relationships between the environment, and the economic and social sectors as weil as the linkages between the components of each sector that result from the implementation of RDPs are described with a set of environmental and socio-economic indicators. The dynamic pattern which results from the various relationships between the many parameters of interest, and from the feedback which links the economic and social outcome to the environmental sphere is modelled with a combination of state indicators related to capital stocks, and flow indicators which refer to the variation in capital stocks.

The key objectives in developing economic and social indicators for evaluating RDPs for Medmont are:

• Measurement of their direct and indirect impacts on the activities of the local economy. • Measurement of their impacts on employment and welfare oflocal communities.

Criteria for selecting indicators are extensively discussed in the literature [START_REF] Bonnieux | Policy indicators and a typology of instruments[END_REF]European Commission, 2001). Four important issues have to be considered:

• Project relevance. • Theoretical soundness. • Measurability. • Aggregation relevance.
ln the context of Medmont, it is crucial to emphasise that it is their value for project analysis that is of greatest importance. A proposed indicator must serve the needs of decision-makers and its use should lead to better decision than would have been possible without il. From this perspective the project relevance criteria refers to the ability to show a clear linkage between the project of interest, and its economic and social impacts.

Theoretical soundness requires that indicators be theoretically weil founded. To be valued, they must be based on a consistent theory and derived from an accepted methodology. This implies they result from a comprehensive debate unambiguously related to a strong theoretical background, forecasting and information systems. Meeting the theoretical soundness criteria should improve communicating to local authorities, landholders, stakeholders and the general public.

As regards the measurability criteria indicators must satisf'y valid sampling, statistical and consistent methodologies. Attributes, from which they are derived, are mainly selected from existing statistical data sets. ln this context it is crucial to rely on accessible data with low measurement errors and to select data sets with historical data suitable for trend identification. lndicators must be applicable at the case-study level and capable of regional differentiation as well as international comparisons. Most data are collected at the level of administrative areas that differ from landscape system, landscape type and ecotope levels. Therefore the appropriate level of aggregation for each indicator has to be carefully considered.

Meeting these criteria leads to a system of economic indicators that are consistent with the European System of Integrated Economic Accounts, which is derived from the United Nations Revised System of National Accounts [START_REF] Sna | System of National Accounts[END_REF]. In addition, they comply with the specific requirements for farming and forestry (European Commission, 2000 and[START_REF]The European framework for integrated environmental and economic accountingfor forests[END_REF]. The implementation of the underlying concepts and rules is not straightforward and needs an original research effort, especially if the greening of national accounts is targeted in the long run (Caparros et al., 2003).

A division into eight sectors, compatible with the system of national accounts, is considered. However, more emphasis is put on land attached activities (agriculture and forestry), as weil as services linked with tourist trade (hotels and restaurants). Building and civil engineering industries also received more attention because they are involved in most RDPs and are significant in terms of local employment. Finally, the food and drink industry is expected to be crucial for the local economy where projects are directed towards the development of quality products.

As far as direct market effects are concemed, the objective is to identify the various economic flows in order to separate those that benefit local firms from those that benefit firms located outside the case-study area. Indeed, the sarne arnount of expenditures may create very different impacts depending upon the type of projects. First of ail, the composition of total output, as weil as total costs, and a production account are required for each industry. In addition, indicators related to the integration of the local economy into the region and the country are needed. They concem the share of local firms in extemal investment and the share of exports in total sales. Finally, an indicator of sustainable income is calculated. But this required a lot of effort and more economic expertise since an evaluation of fixed capital consumption and capital gain is needed. Otherwise, ail these data refer to the installation and operating periods, which leads to a huge quantity of information.

Since there is no available input-output table, indicators do not provide a comprehensive picture of ail indirect market effects. They mainly target impacts on agriculture, forestry, food and drink, and tourism. Here there is a combination of quantitative and qualitative indicators that allows making a comparison between the project and the no-project options. For instance, there are indicators to indicate whether a new technology was involved by the RDP or not. Similar indicators are related to an increase in the quality, the protection of local varieties and local breeds. Special attention was given to the tourism industry through a set of indicators related to the change in the stock of accommodation and in the occupancy rates, as weil as to new tourist services due the RDP. This approach is not firmly founded but gives a means to face the lack of economic data for a small economy.

Social indicators aim at evaluating impacts of RDPs on the welfare of the resident population. They are organised under the following seven headings:

• Employment and human capital (job creation, new ski Ils, training).

• Housing and settlement (dwelling completion, population change, migration rates) • Outdoor and recreation (picking berries and mushrooms, access to site, walking, hunting, angling). • Natural heritage (wildlife, fauna, traditional orchards).

• Historical heritage (historical building, rural houses, know how, historical events, traditional music, theatre, museum). • Infrastructures (change in traffic flows, remoteness alleviation)

• Wastes and injuries (fire hazard, solid waste, effluents, water withdrawal, erosion, noise, viewing, crowding).

Simple analysis of indicators

The composition of total output varies very much among projects and there is no simple relationship between the output composition and a simple criterion such as the category, the size or the country. Despite sorne discrepancies, the composition of total costs is broadly Iinked to the type of projects. This conclusion was expected, because there is a close relationship between a type ofproject and a precise technology.

RDPs concerning infrastructures are characterised with a high level of total factor productivity. Forest restoration and conservation projects are also profitable related to productivity level. RDPs targeting the production of quality products illustrate different cases while the range of values among the other projects is very wide. There are differences among RDPs targeting similar activities. However, it must be mentioned that relatively high levels of total productivity may result from operating subsidies. So the profitability of these RDPs is questionable since it is due to monetary transfer from the rest of the economy.

Implementation of RDPs involves an increase in both extemal investment and intermediate consumption. A comparison with the no-project case highlights different situations. The impact can be more limited where projects reinforce already existing programmes.

Nevertheless sorne lead to a dramatic increase in extemal investment while for others there is a significant impact through intermediate consumption. But overall, the total f10w is directly linked to the size of the project ofinterest.

The f10w of purchases associated with the increase in extemal investment and intermediate consumption may benefit the local economy but is Iikely to boost imports as far as equipment, machinery and specific services are needed. Extemal investment is concentrated on three sectors: building and civil engineering, industries and services. It can be directed toward local or non-local firms. The share of local firms in the total depends upon sectors and projects. As far as building and civil engineering is concemed, local firms attract the whole investment. Since local firms cannot provide specific equipments and services, a significant share of purchases benefits non-local firms.

The distribution of intermediate consumption and the distribution of extemal investment according to the location of the providing firm are more or less similar. Local firms can provide basic goods and services, but equipment or machinery as weil as specialised services are imported. This results from the small scale of the local economy.

The spatial distribution of sales varies significantly according to the type and the scale of the project. For ex ample the services of utilities are sold locally as weil as the output of the most modest scale projects. In contrast, there are RDPs aimed at the production of quality products or cultural projects whose outputs are mainly exported. As it was expected green-tourism attracts people from abroad and positively impact tourism.

RDPs have a significant impact on job creation. Small projects can result into an important number of new jobs when they favour the development of new activities in the tourist sector or encourage new crops. Otherwise, the balance between skilled and unskilled jobs is very contingent to the type of project. The impact on the training of the local population lS relatively limited and concemed sorne RDPs only.

Though most projects positively affect recreational activities, sorne may lead to a negative effect through a restriction of the access to site. There is a similar balance between positive and negative effects on natural and historical heritage, with few negative ones. Sorne projects significantly benefit to the protection of historical building and rural houses, while sorne others favour the protection of wildlife and traditional orchards.

RDPs are likely to generate a number of offside effects. These extemalities can concem the natural base or directly impact the welfare of the population; they can be positive or negative.

For example a reduction in fire hazards is reported for seven RDPs while an increase is indicated for three others. Sorne RDPs lead to a reduction in nitrate pollution, while sorne others involve an increase in solid waste and water withdrawal. Adverse effects are associated either with an increase in the number of tourists or a growth in irrigation. In addition, a possible congestion is reported for sorne RDPs favouring the development of outdoor activities.

Methodology

The easiest way to introduce the methodology is to adopt a geometric viewpoint. Let us consider a huge data set organised within a two-way table. This means that the data consist of a two-way array or matrix of values where the rows are associated with a set of individuals, and the columns are associated with a set of variables. Here in the Medmont context, the projects are the projects and the variables the indicators. Among the numerous possible methods to handle this matrix, principal components analysis and correspondence analysis are particularly relevant:

• To reveal relationships among the indicators, among the projects, and between the indicators and the projects by dimension reduction. • To suggest what the basic underlying indicators might be.

Dimension reduction is the most important of these issues. The idea is to portray the data set by a series of projections that minimise the loss of information. So we have to find a trade-off similar to the compromise a geographer makes by projecting the earth on a map. Dimension reduction on the projects means representing the projects by a smaller number of co-ordinates.

Historically, factor analysis has given much greater attention to dimension reduction on the indicators, and principal components analysis has tended to emphasise the projects. In any given application there may be good reason to emphasise one aspect or the other, but there is no intrinsic reason to continue this imbalance of emphasis. Rather one should realise the symmetry and utility of both aspects in order to study the relationships among the projects, the indicators or both. For these reasons a unified treatment of the dimension reduction issue IS glven.

Let us consider a matrix of data:

x =(xij)i = l, ...n;) = l, ...p
Where i denotes the projects and} the indicators. This matrix can be viewed as being a set of n row-vectors Xi of dimension p, thus the data set is set of n points in the space 9'l'. The general objective of ail factor analyses is dimension reduction. It means projecting this data set in a space of lower dimension. If we were able to visualise an-dimension space such methods would not be useful. Since the projection distorts the data set, a measure of distortion is needed in order to assess the quality of the portray in 9l or 9l l . The projection procedure depends on the distance that has been selected but its general characteristics can be shown with the Euclidean distance. The distance between two points i and i' is given by the usual formula:

P dl (i,i') =L(Xij -Xj")l 1'=/
Let us assume that ail data have been centred so the centre of gravity of the data set equals the origin 0 in 9l P • The total inertia of the data set is then given by:

" la = Ldl(i,O) i./
This formula can be modified in order to take into account weights attributed to the projects. Now suppose that Xi is projected on the axis Llu i whose unitary-vector is UJ The length Cil of the projection equals the scalar product of the two vectors XI and UJ. Therefore the inertia of the projection of the data set on the axis LIu, is:

Where CI denotes the column-vector whose generic element equals Cil and 'CI is the transposed vector of CI. So the mathematical problem is to find the axis LIu, such as the inertia l, is maximum. The corresponding program follows:

Max'C,C, subject to 'u,u, = 1 ",
Using the Lagrangian the first order condition for a constrained maximum is easily derived:

Where 'X denotes the transposed matrix of X, and 'XX is a positive definite matrix of order p. Thus u, is an eigenvector associated with the eigenvalue ,1., of 'XX which is called the matrix of inertia. Il is easily shown that:
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So À, is the biggest eigenvalue of 'XX and then u J is the corresponding unitary eigenvector. u, is the tirst factor. The same procedure can be applied to deterrnine the second factor, which associated with the second eigenvalue of ' XX. There is a second constraint in the programme; indeed UJ and Uz are orthogonal.

The total inertia of the data set is:

Jo =trace('XX)

Inertia being additive, it can be shown that:

Where À j is the jth eigenvalue of ' XX, and:

And eigenvalues are ordered:

À, >À] >... > À p
Since J j equals the inertia of the projection of the data set on thejth axis (or factor), À j is the inel1ia explained by this axis. The p axes are orthogonal. Each project is plotted represented in this new p-dimension basis. Using linear algebra techniques, a dual relationship between 9{P and 9{" can be proved. This implies that the indicators can aiso be plotted in the sarne vector-basis and therefore that the distances between projects and indicators can be interpreted in the same way that distances between projects or between indicators.

From the above mathematical derivation, practical guidelines are easily stated. The rate of inertia is often used to measure the share of total inertia explained by each factor. It is given by: J. p r.=...L=kl"" k

J J J L. J o j='
Each factor is a linear combination of row-vectors (projects) so in order to interpret the axes it is crucial to consider their relative weights. The contribution is a crucial concept that offers a powerful tool. First of ail recall that: " li = Le;

;:1

Then contribution to factor j of i is detined by: Due to duality between indicators and projects, the contribution of each indicator is detined on the same line. In order to give a consistent interpretation of the different axes, attention must be paid to projects and indicators having the biggest contributions.

In order to highlight the analysis, supplementary indicators or projects named illustrative indicators or illustrative individuais are often considered. They do not enter into the computation of eigenvalues and eigenvectors. However they are plotted in the new orthogonal basis.

Principal components analysis is relevant to deal with continuous indicators. But it does not work for qualitative indicators. lndeed the topology of the data set is not correctly described with a Euclidean distance. Therefore other concepts of distance have to be considered to deal with qualitative indicators. The chi-squared distance is weil adapted to dummy indicators and the correspondence analysis method is based on the underlying topology [START_REF] Hill | Correspondence analysis: a neglected multivariate method[END_REF]. But our data set is more complex since there is a combination of quantitative and qualitative indicators. Qualitative indicators do not pose any problem per se because they can always be converted into a set of dummy indicators without loss of information. This procedure can also be applied to continuous indicators but it leads to a loss of information. However it is probably the only practical way to deal with a huge set of indicators of different categories. This methodology named multiple correspondence analysis has been applied and the chisq uared distance used.

Empirical illustration

Factor and indicator selection

The objective was to achieve the selection of the most relevant indicators and a stable typology of the RDPs with respect to the coding step. This point is clearly links with the issue of robustness that has been considered in details. Factor selection results from both theoretical and empirical considerations. First of ail there are two possible statistical tests. The first one is based on a comparison between observed eigenvalues and the maximum they can reach, provided that vector-rows and vector-columns are independent in probability. The second one, the Catell scree-test, looks at the first change in direction of the curve (Î'j); it is therefore based on the first difference between succeeding eigenvalues. This leads to select five factors. One empirical test consists in comparing the contribution of variables and modalities to the average rate. But a definitive test consists in the researcher's ability to interpret factors and to extract meaningful information. As a conclusion five factors are selected. Globally they explain 41 % of total inertia, a share that is quite high for this type of data set.

The selection of indicators is based on their contribution to the definition of each of the five selected factors. The procedure results into a set of thirty-four indicators that summarizes the collected information related to the twenty-five RDPs of interest (Table 1). With a limited loss of information, the data set can be depicted in a five-dimension space. 

Access to site 1

Outdoor activities

Natural and historical heritage

Museum 1 Infrastnucrures

Change in traflic f10ws 1

Factor description

Il relies on the following information:

• Active modalities with the highest contributions,

• lIlustrative modalities with the highest square cosinus,

• RDPs with the highest contributions.

First factor

This factor mainly combines social profitability indicators with indicators referring to an improvement either in the training of the residents or in living condition in general. It integrates two facets of sustainability, the economic and the social one. In addition, change in traffic flows is correlated with the previous indicators. An increase can result into a detrimental effect on living conditions.

Second factor

This factor integrates three categories of indicators: recreational opportunities, the protection of local varieties and change in living conditions. The highest weight is associated with the first group of indicators that discriminates F5 (forest road) from E2 (fire prevention). The second group isolates El (forest restoration) from the other RDPs.

la Third factor

The third factor combines direct market and indirect market effects. The increase in the number of houses also contributes to the definition of this factor. The proximity of the share of exports, the increase in the quality of products as weil as the introduction of new technologies has to be underlined. This factor is associated with the growth of the local economy. Three arnong four RDPs favouring quality products (FI, Il, 15) are discriminated from S2 (forest road) and S4 (recreation).

Fourth factor

The definition of the fourth factor is a bit confused. First of ail it is based on direct market effects: composition of total output, production account and composition of total costs. The relationship with the quality of products is straightforward but in addition modalities related to recreation are also active. This fuzziness leads to first discriminate F2 (wastewater network) from F5 (forest road) and S3 (irrigation). In addition Iwo RDPs are very close on this factor: E5 (recreation) and F2 (theatre).

Fifth factor

The fifth factor is based on economic aggregates, including the composition of total output, the production account and the composition of total costs. Otherwise, two indicators directly linked with the growth of the economy have a significant contribution. They are associated to the change in the number of jobs and in traffic. This factor discriminates F5 (forest road), F3 (theatre) and 14 (footpath) from GI (quality product), El and G4 (forest roads). Three RDPs (E l, E2, F5) are identified on Figure 1 and define a triangle that reveals the socalled Gutman effect and an underlying linear relationship. These RDPs can be ranked as following according to the balance between the category of benefits: F5 < El < E2. F5 favours recreational benefits while E2 is mostly oriented towards pure forest benefits. This point is made clear on Figure 2. In addition a group of eight RDPs (El, E2, F5, G3, G4, 13, S2, S5) is defined. These RDPs rely on the restoration of the natural basis and promote the various forest outputs. The balance between market and non-market output varies among RDPs.

Typology of the

Figure 3 allows identifying two RDPs (E3, G2) that are mainly based on the development of new accommodation facilities. They can offer additional services, such as recreation for the public. So E4 is connected to this group which can be aggregated with Group 2 in order to define an agro-tourism group.

Finally, there is a fifth group that includes the RDPs related to infrastructures and public utilities: F2, F4, S3. With respect to economic indicators, local firms that directly benefit the project, through input purchases and export, are located in areas corresponding to landscape type or landscape system entities. This means that economic impacts spread over a larger area than the RDP site itself. The same general remark applies for indicators such as the protection of local variety, local breeds, the introduction of a new technology and the increase in the quality of products.

Where a positive effect takes place, its impact is generally not restricted to a single spot.

There is also sorne evidence of diffusion over the space of impacts related to the welfare of the resident population. For example, for job creation and the training of the residents, landscape system is the most relevant level, while landscape type level is impacted by road traffic increase.

Estimating these indicators requires an economic expertise and a lot of effort. Thus, in sorne circumstances, it may be justified to apply a simplified procedure that makes use of a panel of experts, such as with the Delphi method. The notion is that well-informed individuals, calling on their insights and experience, are equipped to make an evaluation of a RDP. Indeed, it is believed that their responses to a series of questionnaires will provide the best possible evaluation. The group may converge towards a single opinion, however the process does not require complete agreement by ail panellists since the final outcome may be based on a majorityopinion.

Before an evaluation is performed, a pre-assessment screening is recommended. It is a rapid review of available information to decide whether a detailed evaluation should be performed or not. It includes notification of the size of the project and the description of its environrnental, economic and social impacts. If the RDP is likely to have major consequences either for the economy or the population then a detailed evaluation is carried out. Otherwise, for RDPs with likely limited impacts, a simplified evaluation is performed. It is consistent with the detailed procedure since it relies on the same theoretical concepts but do not seek to precisely value indicators. Indeed, An assessment, based on a rating, is then targeted.

Thus the panellists should be asked to review the relevant issues for RDP evaluation and to give their own rating for a series of simplified indicators. With respect to direct market effects, the following points are crucial:

• Share of ordinary output in total output, • Share of value added in total output, • Share of intermediate consumption in total costs, • Share of labour costs in total costs,

Figure

  Figure 3. Factors 1 and 3

Table 1 .

 1 List of selected indicators

	Direct market effects	Number of indicators
	Composition of total output	2
	Production account	2
	Composition of total costs	3
	Share of local firms in extemal investment	1
	Share of exports in total sales	1
	Sustainable incarne	2
	Indirect market effects	
	Protection of local varieties	1
	Introduction of a new technology	2
	Increase in the quality ofproducts	2
	Emplovment and human capital	
	Change in the number ofjobs	1
	Improvement in the training of the residents	4
	Housing and senIement	
	New houses	1
	Change in living condition	4
	OUldoor and recreation	

  RDPsOn Figure l, two groups of RDPs are easily identified. The first one includes E5, F3, 12 and SI. These RDPs among other services provide either environmental or cultural education. This group is based on natural and cultural heritage. The second group includes GI, G5, 14 and 15 that more or less directly favour eco-tourism. A fifth RDP (S4) is close to this group. Two RDPs (FI, Il) are located on Figure1between these groups. They are indicated in italic instead of bolder letters because they do not contribute significantly to the definition of factors 1 and 2. Otherwise FI, Il and 15 are close in the plan defined by factors 2 and 3. So three groups can be defined:
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Conclusion and recommendation A

  comprehensive and firmly theoretical based methodology has been applied to the twentyfive RDPs of interest. Using a correspondence analysis it has been shown that ail available information can be summarised with a relatively limited set of indicators. Socio-economic evaluation has been performed for each RDP at the so-called case-study area. This concept refers to different spatial entities; indeed the areas of interest extend over different ecotopes, landscape types and landscape systems. Several indicators, such as extemal investment, intermediate consumption and ordinary output, have been broken down in order to separate the share of local firms from total economic flows. When the location of benefiting firms is more precisely known, it is therefore possible to indicate what spatial entity is impacted by the RDP. Related to the other indicators, especially social indicators, it makes sense to proceed similarly.
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• Share ofJocal firms in extemal investment, • Share of exports in total sales, • Probability that the RDP generates a sustainable income.

Issues related to the protection of local varieties and local breeds, the introduction of a new technology, and the increase in the quality of products are also crucial for RDP evaluation Finally should be asked about the following points that are related to the impact on the welfare of local population and on natural resources:

• Increase in the number of jobs, 

Recreation

E5 Medium

Very small: under fi ftYthousand €. SmaJl: fifty thousand ta ha If-million €. Medium: half-million ta two millions €).

Large: over two millions €.