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Does social capital influence the best farm management option in the presence

I. Introduction

Different approaches have been considered to study farmer production decisions both considering farmers as profit maximizing agents (Röhm and Dabbert, 2003) and as multi-objective decision units [START_REF] Gómez Limón | Irrigation water pricing: differential impacts on irrigated farms[END_REF]. In the presence of agri-environmental schemes (AES), farmer behaviour has been traditionally analysed using random utility models in discrete choice scenarios regarding adoption (i.e. [START_REF] Vanslembrouck | Determinants of the willingness of Belgian farmers to participate in agri-environmental measures[END_REF][START_REF] Dupraz | The environmental supply of farm households. A flexible willingness to accept[END_REF]. Results from these models show that AES enrolment is affected both by factors both extrinsic and intrinsic to the farmer. Within farmers' intrinsic factors, social capital has been identified as one of the most relevant concepts inducing AES adoption (i.e. [START_REF] Mathijs | Social capital and farmers´ willingness to adopt countryside stewardship schemes[END_REF]. Social capital is a concept that cannot be captured by any single definition [START_REF] Coleman | Social Capital in the Creation of Human Capital[END_REF], however, all definitions proposed refer to the presence of social structures or networks which enhance certain actions. Both formal and informal relationships with other actors as well as other variables related to farmers' social environment are crucial for the creation of social capital.

AES are the main policy instrument currently available in the European Union to foster improvements in the relationship between agriculture and the environment.

Over 35 million hectares were under some kind of AES in EU-15 in 2003 with an overall 3.7billion € in public funds being allocated annually to this policy and an overall expenditure of 14 billion € of EAGGF funds during the 2000-2006 period (DG AGRI, 2006). The degree of AES implementation varies widely among Member States both regarding the scope of measures designed and the proportion of UAA involved [START_REF] Van Huylenbroeck | Countryside stewardship: farmers, policies and markets[END_REF]. While Austria, Finland and Luxembourg have more than two thirds of the UAA involved in agrienvironmental measures; in Belgium, Denmark, Greece, the Netherlands and Spain the coverage is just a mere 5% of their total UAA [START_REF] Salhofer | National differences in the uptake of EU agrienvironmental schemes: an explanation[END_REF].

Following [START_REF] Hanley | Assessing the success of agrienvironmental policy in the UK[END_REF] success or failure of agri-environmental policy should be evaluated combining both ecological and economic efficiency. Due to the uncertainty surrounding joint-production relationships as well as ecological indicator selection and the high costs associated with their quantification, adoption rate has been the most widely used measure of success. Even though this measure overestimates programme achievements, as some of the outputs could have been obtained even in the absence of such policy [START_REF] Smith | Measuring success of conservation policies[END_REF], we consider that while further scientific and technological base is achieved and taking for granted that policy design is efficient in so far requirements assure outputs, adoption rates are valid indicators. This paper deepens in the analysis of the role of social capital in the implementation of agri-environmental policy by studying whether it modifies the farmer opportunity costs of contracting and thus, affect the best farm management decisions. The objectives of this paper is to assess whether social capital plays a role in the adoption of AES and if it could be used as a valid instrument to increase policy success. This hypothesis is tested for two AES to see whether findings can be considered independent of particular measures. The rest of the paper is structured as follows, section 2 presents a review of the concept of social capital and its relationship with transaction costs and adoption of environmentally friendly practices. Section 3 presents a theoretical model for including social capital in the analysis of adoption decisions, this is followed by the description of the AES and a case study in which the empirical application has been carried out. The paper concludes with a discussion of the results and potential policy implications.

II. Social capital, transaction costs and adoption of AES

The basic hypothesis put forward in this paper is that social capital (SC) plays an important role in the choice of best farm management option in the presence of AES. In order to establish the line of thought behind this premise we first present a succinct review of what SC means, how does it affect the functioning of economic systems and how does this apply in the case of AES. We conclude this section with a review of studies were SC has been identified as promoting sustainable captures management practices in agriculture and of alternative ways of measuring SC.

There is a wide consensus that social bonds and norms are important for the sustainability of economic systems. Its role was first put forward by Tonnies (1887), shaped by [START_REF] Jacobs | The life and death of great American cities[END_REF], conceptualised by [START_REF] Coleman | Social Capital in the Creation of Human Capital[END_REF] and bought to wide attention by Putman (1993). Although not conceptualised in a single definition, SC comprises institutions, relationships, attitudes and values that govern interactions among people and contribute to economic and social development [START_REF] Mathijs | Social capital and farmers´ willingness to adopt countryside stewardship schemes[END_REF].

The notion that social relationships, networks, norms and values play a role in the functioning and development of society has long been present in social sciences literature, however it has been only in the last decade that an attempt has been made to unify the concept embodying the multidisciplinary views which surround it [START_REF] Grootaert | Understanding and measuring Social Capital: a synthesis of finding and recommendations from the social capital initiative[END_REF]. Social capital can be studied according to two main dimensions: scope and form [START_REF] Grootaert | Understanding and measuring Social Capital: a synthesis of finding and recommendations from the social capital initiative[END_REF]). Research has mostly followed approaches which focus on form, identifying two main building blocks: cognitive and structural form [START_REF] Woodhouse | Social capital and economic development in regional Australia: A case study[END_REF]. Regarding the first building block three main issues arise: trust, reciprocity and common rules, norms and sanctions. All three aspects help the functioning of the economic system at different scales [START_REF] Pretty | Social Capital and the environment[END_REF], trust facilitates cooperation and reduces costs of monitoring others' behaviour and ultimately creates social obligations due to reciprocal trust. Reciprocity can be considered as a trigger for trust, either through specific or diffuse exchanges, individuals expect that their efforts will be repaid and balanced over time. Common rules are a tighter concept, where members of society agree to mediate or control its on behaviour for some common group and individual know they can pursue their rights, in a more or less formal manner, if others do not behave accordingly.

As far as structural form is concerned, its focus is on the connectedness existing in social structures, mainly in the form of networks and groups either formal or informal [START_REF] Pretty | Social Capital and the environment[END_REF]. Three different types of connectedness have been identified with regards to the scope of the relationships [START_REF] Woolcock | The role of human capital and social capital in economic growth and wellbeing[END_REF].

Bonding SC refers to relationships within a relative homogenous group (i.e farmers), bridging SC (Putman, 2000) is generated and shared through relations between heterogeneous groups (i.e. farmers and environmental associations) while linking is related to interactions with managing and deciding structures (i.e. administrative bodies). This last structural form is particularly relevant as it enables individual to leverage resources, ideas, information and knowledge within a community (Woolcok and [START_REF] Woolcock | Social capital: implications for development theory, research, and policy[END_REF].

The impact of SC on economic activity and performance has been widely documented based on alternative (although one might consider them complementary) theoretical grounds. One line of reasoning considers SC as the fourth category of capital1 [START_REF] Grootaert | Social capital: the missing link? Expanding the measure of wealth: indicators of environmentally sustainable development[END_REF] as it can be seen as an accumulated stock from which benefits flows and requires investment for its creation.

Nevertheless, SC should be dealt with in a different manner as, like human capital, it is both an input and an output of collective action and, as human capital and some types of natural capital, has some public good characteristic which prevent optimal production without public intervention. Evidence from research in different areas suggests that there is a positive relationship between increased social capital and increased well-being (Narayan andPritchett, 1999, Fukuyama, 2000;Putman, 2000;[START_REF] Schuller | The complementary roles of human and social capital[END_REF][START_REF] Krishna | Active social capital: tracing the roots of development and democracy[END_REF];[START_REF] Wu | Social connectedness in marginal rural china: the case of farmer innovation circles in Zhidan, North Shaanki[END_REF]. A second approach is proposed by [START_REF] Collier | Social Capital and Poverty. Social capital initiative working paper 4[END_REF] who considers that SC affects economic performance by generating externalities which reduce knowledge transmission costs and facilitate collective action. The reduction of knowledge transmission costs generates increased awareness of other agents' behaviour decreasing the problem of opportunism and facilitates innovation diffusion by acting as an informal insurance against risk. By facilitating collective action selfish behaviours are restricted through the implementation of social pressure and sanctions which prevent over exploitation of scarce resources. Last, Putman (2000) views SC as a trust enhancing element which reduces the role of information asymmetry in "doing business". All these approaches to understand the role SC in economic activity can be seen under the transaction costs lens, assuming that SC implies that there are aspect of social structure and organization that act as resources for individuals, allowing them to realize their personal aims and interests, therefore lowering transaction costs [START_REF] Pretty | Social capital in biodiversity conservation and management[END_REF]. Thus, SC can be considered a genuine asset, one that requires investment to accumulate and generates a stream of benefits.

In order to link SC and best farming management decision by farmers, our hypothesis is mainly related to its role in reducing transaction costs. As mentioned in the introduction, one of the most important means promoting best farming management practices when public goods are at stake is that of AES. AES theoretically is an agricultural policy option with high associated transaction costs both for implementing agencies (public TC) and farmers (private TC) due to their high asset specificity and/or low frequency of contracting (Williamson, 1985;[START_REF] Rorstad | Why do transaction cost of agricultural policies vary?[END_REF]. [START_REF] Van Huylenbroeck | Methodology for analysing private transaction cost[END_REF] have identified major aspects that can be considered when assessing the impact of TC on AES implementation and who bears each cost. Their comprehensive list includes both private and public TC as well as fixed and variable components differentiated for the different phases of the AES implementation process: contract design, awareness raising, persuasion for contracting, contracting, monitoring and control.

In general, literature shows that TC represent less than 10% of the payments to farmers for schemes applied to easily observable indicators like acreage or livestock, but more than 10% for schemes which are more complex like the AES [START_REF] Rorstad | Transaction costs and agricultural policy[END_REF]. The main conclusion one can derive from this review is that there is a great variability on transaction cost perspective by farmers [START_REF] Drake | Farmers` attitude and uptake[END_REF] and that both public and private TC seem to limit the uptake of this schemes (Mettepeningen et al., 2007). To gain some perspective with regards to the relative importance of TC figures, it can be mentioned that they are over ten times higher when compared to average burden placed on farms by the single farm payment scheme under the CAP which have and upper bound of 28€ per hectare in Germany and a lower one of 4€ per hectare in Ireland (DG Agri, 2007) .

Prior research has identified a positive effect of SC on the adoption of sustainable agricultural practices by farmers. In their review of factors affecting adoption of conservation agriculture, [START_REF] Knowler | Farmers' adoption of conservation agriculture: A review and synthesis of recent research[END_REF] highlight the role of connectedness (both as membership in organizations and use of diverse information sources) in higher adoption rates. Similar findings are reported using discrete choice models by [START_REF] Cramb | Social capital and soil conservation: evidence from the Philippines[END_REF] with regards to soil conservation practices and membership of landcare groups; and by [START_REF] Calatrava-Leyva | Analysis of the adoption of conservation practices in olive groves: the case of mountainous areas in southern Spain[END_REF] and [START_REF] Swinton | More social capital, less erosion: evidence from Peru's Altiplano[END_REF] for adoption of soil erosion reduction practices and use of extension services and membership of community organizations respectively. But impacts of SC on sustainable agricultural practices go beyond adoption, using a qualitative approach [START_REF] Pretty | Social capital in biodiversity conservation and management[END_REF] show although behavioural change can be induced through regulation and economic incentives, when these are suppressed only if personal attitudes have been changed, through an increase in SC, can environmental benefits be sustained. Apart from the scientific evidence reported above, promotion sustainable agriculture (conceptualised as environment and rural development) has been identified by the World Bank's Social Capital Initiative as one of the relevant areas in which SC is most pertinent (World Bank, 2007).

Focusing on the particular case of AES, theoretical adoption models developed by [START_REF] Vanslembrouck | Determinants of the willingness of Belgian farmers to participate in agri-environmental measures[END_REF] identifies the potential role of social capital in signing up for this type of contracts. SC would be part of the farm-hold intrinsic factors and related to relationships between farmers, managing authorities, extension agencies and other agents. This hypothesis has been corroborated by [START_REF] Jongeneel | Why are Dutch farmers going multifunctional?[END_REF] who find for a sample of Dutch farmers that active membership in agricultural organizations positively impacts multifunctional diversification while trust is relevant when considering subsidy-supported land-use changes. Using an index of farmers' connectedness, [START_REF] Mathijs | Social capital and farmers´ willingness to adopt countryside stewardship schemes[END_REF] also concludes that SC plays a role in AES uptake in the context of the EU.

Following this literature review the objective of this research can be further developed. The analysis of the role of social capital in agri-environmental policy implementation is based on the following two hypothesis: H1: Social capital can help explaining the best management option in the presence of agri-environmental schemes H2: The role of social capital in explaining this decision is through diminishing transaction costs.

III. Theoretical model

The theoretical framework described above assumes that farming system characteristics play a role on AES sign up as they completely explain forgone profit, while social capital variables influence the sign up decision through the reduction of transaction costs. The best farm management decision is thus viewed considering farmers as profit maximizers, avoiding the need of referring to the farmers' unobserved utility function, the common approach in other studies related to AES adoption [START_REF] Vanslembrouck | Determinants of the willingness of Belgian farmers to participate in agri-environmental measures[END_REF][START_REF] Dupraz | The environmental supply of farm households. A flexible willingness to accept[END_REF].

The model presented identifies the role of SC in reducing TC for AES adoption.

Farmers are considered as profit maximizers under two perspectives. In the first one, profit is only dependent on pure technical farm and farmer variables while in the second the effect of SC on TC is inserted in the profit function. Change in forgone profit is evaluated when farmers sign up for an AES. Two options are considered, the first option contemplates this change focusing only on financial profit [1] where ρ is the AES premium, the surface contracted, ( )
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If the answer to the paper's title is to be positive, then model [2] should outperform model [1].

A key issue for this research is that of the measurement of SC. No matter what definition of SC is used, a common feature is that of its intangibility [START_REF] Woodhouse | Social capital and economic development in regional Australia: A case study[END_REF], therefore, its measurement must be done through proxies. Figure 1 represents all possible dimensions of social capital considering both scope and form as defined in section 2. Ideally, SC should be measured considering all quadrants, however due to ease of measurement most studies focus on the micro-structural quadrant, notwithstanding attempts to capture the cognitive construct of social capital. 

IV. Case study

Microeconomic model

To test this hypothesis, a discrete choice model is fitted to explain farmers' adoption decision. The outcome of the discrete model is the reflection of an underlying regression that models the benefit from contracting the first hectare, the latent variable in the probit model. Equations [3] and [4] show the discrete choice modelling framework.
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Where y i is a binary variable reflecting whether the farmer has enrolled in the AES or not, x i is a vector of independent variables reflecting the farm and farmers' characteristics 3 , and β are the estimated model coefficients (including a constant, β 0 ). The parameters σ β / are estimated by the maximum likelihood estimator. The observed variable (Y i ) , takes the value 1 when the latent variable is positive and 0 when is negative. The probability of contracting is defined as
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with Φ being the cumulative function of the normal distribution and σ its standard deviation.

In order to measure whether model [2] outperforms model [1] , the goodness of fit of both models will be compared. To test H2, the change in the effect of farm characteristics variables when switching from model [1] to [2] will be evaluated. It no change occurs, this could be consider as confirming that SC is influencing only on the transaction cost related to the AES contract.

Therefore the input data in order to model the AES sign-up is based on technical and social capital features. The technical explanatory variables are easy identifiable and managed; however social capital indicators are more complex. The variables used to measure social capital are described in the next section.

AES considered, sample selection and questionnaires

In order to test the hypothesis stated above, two AES were selected and a representative sample of farmers eligible for them surveyed. Considering two different AES in different locations allows to check whether the influx of SC can be considered independently of specific measures. The selected AES are the environmental fallow measure (EFM) and the rain-fed alfalfa measure (RFAM).

The former implies changes in agricultural practices while the latter requires changes in land-use allocations with the introduction of new crops. The EFM survey was administrated to cereal farmers in three counties in Andalusia (Southern Spain) while RFAM was undertaken in three counties in Aragón (Northern Spain).

In both cases, farmers interviewed had to be eligible for the AES under consideration and sample size was allocated discretionally to over-represent enrolled farmers. Actual uptake rate for EFM and RFAM was 15.9% and 2.8% of total eligible farm holds respectively while for both samples 40% of surveys were addressed to enrolled farmers (see Table 1). For EFM, a total of 300 farmers have been interviewed, this sample size represents 33% of total programme signups in the study area. Connectedness' was evaluated considering different types of relations with regards to their objective. First it is measured in an abstract way through membership in farmers' union and local cooperatives. Second, specific connectedness related to agricultural policy and AES information seeking was also measured distinguishing between alternative sources (i.e. farmers' union, local agricultural administrative offices, professional advisors or financial entities). Last, SC was also measured focusing on "quality" of connectedness (regarding networking for agricultural training) and on "impact" of connectedness (considering whether the main reason for signing up for AES was related to advice provided by either other farmers or assessors). Considering the framework developed by [START_REF] Hobbs | Markets in Metamorphosis: The rise and fall of policy institutions[END_REF] and adapted to the AES by [START_REF] Van Huylenbroeck | Methodology for analysing private transaction cost[END_REF], the selected variables apply to the awareness and contracting phases of AES implementation.

V. Results and discussion

As mentioned above two adoption models have been estimated for each AES. Tables 3 and4 present the results from both adoption models, independent variables finally included in these models are defined in table 2. Results from model [1] in tables 3 and 4 show that sign-up decision is partly explained by technical features, although this is highly dependent on the scheme specification, something already reported for AES in other European countries [START_REF] Vanslembrouck | Determinants of the willingness of Belgian farmers to participate in agri-environmental measures[END_REF]De Francesco et al., 2007;[START_REF] Jongeneel | Why are Dutch farmers going multifunctional?[END_REF]. In this particular case, as EFM can be considered a low-requirement measure Nevertheless, model [1] does not provide the best model fit possible as it can be seen when comparing the results with those reported in table 4 for model [2]. For both AES, goodness of fit is significantly improved with McFadden's pseudo-R 2 increasing 34% and 43% for RFAM and EFM respectively. This supports H1, namely that social capital affects the best farm management option in the presence of AES. The results shown reflect that the effect of farm characteristic variables on the best farm management decision remain unchanged when SC are included in the model, thus forgone profit seems to be perfectly explained by farming system characteristics. The theoretical model presented considers its effect through reducing transaction costs, as all SC variables reflect presence of additional networks, their positive sign in the reported models support H2, that is, SC reduces the transactions costs associated with AES sign-up and encourages adoption. There is one exception, being a member of a cooperative is generally considered a micro-structural proxy for social capital and the results presented show a negative and significant relationship between this variable and RFAM sign-up. Nevertheless, this counterintuitive finding can be explained examining the role local cooperatives play in the study area. Their role is more focused on enhancing cereal production competitiveness through easier and cheaper access to production inputs, thus could be considered a proxy of farm characteristics more than of SC 9 and its positive sign in model [2] not contradict the hypothesis put forward in this paper.

Deepening in the analysis of the role of SC it can be seen that only micro-structural variables have been found significant. The more connected farmers are, or the stronger the networks existing in a determined area, the higher the probability of contracting. This is reflected by the positive sign of ADD-INF-SOURCE, where additional efforts in obtaining information regarding agricultural policy tend to increase participation. If we add to this analysis the positive effect of AGR-TRAINING, one could assume that SC plays a role in the AES implementation awareness phase, reducing the transaction costs associated with information dissemination. The role of SC is also relevant for AES contracting phase. Application for CAP payments can be done either directly by the farmer at the local Agricultural Management Offices or by using the services of authorised third parties, one of which is financial entities. The positive sign of INF-AES-FINEN reflects that these entities are actively promoting AES sign-up. Nevertheless this could have negative side-effects as the main interest behind AES adoption promotion is that of a steady income to the financial entity and not correct AES management of increased farmer environmental concern, which could enhance the risk of end of contract effect in AES [START_REF] Whitby | Challenges and options for the UK agri-environment: presidential address[END_REF]. Last, the effect of farmers' union membership (FARMERS-UNION) could reflect positive effects either in the awareness or contracting phases as membership entails both additional information supply and access to assistance with CAP application procedures.

9 If % of total surface devoted to cereals is considered a proxy for specialization, COOP is significantly correlated with increasing specialization ( : 3,48579; p: 0.0619). If this variable is included in model [1] findings are not affected (results not shown).
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Additional insight can be gained analysing these results on a farm per farm basis. To do so the probability of adoption for each farmer is determined from both probit models. As mentioned above, non-informed farmers have been not considered in the reported analysis, thus expected adoption rate for these farmers could be simulated considering farm characteristics. For the RFAM, 27% of farmers not aware of the measure are potential adopters according to model [1], thus the effect of increased SC through AES awareness could generate a significant improvement in AES effectiveness measured through adoption rates. As far as the EFM is concerned, no real technical limitations have been detected and thus, this effect is considered to be even higher. As most of the SC was not elicited for farmers not aware of the existence of AES, this hypothesis cannot be further examined.

The second issue that can be further examined is whether SC reinforces best or not management practices, in order to do so, the probabilities of signing up under model

[1] and [2] are compared. Table 5 reflects the results of this simulation for RFAM10 , the left-right diagonal in the table reflects SC reinforcing model [1] results while the right-left one shows reversals in best farm management choice due to SC. The latter cases are of particular interest. The model including SC variables predicts changes in AES sign-up behaviour for 16 farmers. In particular five farmers whose technical characteristics would limit adoption are predicted to sign-up, the reality of this effect is validated as 60% of those farmers actually have signed-up for the measure. On the other hand, the effect of SC also predicts that eleven farms technically adapted to the measure would not sign-up. This effect is also validated in over 60% of the cases by actual behaviour.

Table. 5. Distribution of individual farms according to estimated probability of signing-up for RFAM -AES (actual signup number in brackets).

Model 

VI. Conclusion

This paper has presented a farmer behaviour model in the presence of AES based on profit maximization. This model puts forward the significant role of SC in AES signup and hypothesis that its role is mainly through a reduction in transaction costs associated with enrolment. These two hypotheses have been tested using data from two different AES in Spain and the results obtained corroborate both of them.

Social capital seems to play a significant role on farmer's selection of best farm management option in the presence of voluntary policy measures such as AES. The comparison of two sign-up models for two AES have shown a significant increase in the model fit when SC variables are included in the model. Findings are in line with those reported in previous studies [START_REF] Mathijs | Social capital and farmers´ willingness to adopt countryside stewardship schemes[END_REF][START_REF] Cramb | Social capital and soil conservation: evidence from the Philippines[END_REF]. The increase in model fit is more important for those measures where technical requirements are less rigid (EFM), although it also applies for measures requiring changes in crop and agricultural practices (RFAM). The inclusion of SC variables seems to be independent of technical variables, thus the impact is not through changes in farming profit and can be considered to be through diminishing transaction costs.

Deepening on the effects of different components of social capital, awareness seems to be the main phase in which it plays a role. This role is relevant as a significant percentage of farmers unaware of the existence of AES (17% and 33% of surveyed farmers for EFM and RFAM respectively were not aware of their existence) are predicted to adopt them if only technical variables are considered.

Social capital also influences AES sign-up in the contracting phase, nevertheless the role of financial entities can be considered not to be sustainable in AES promotion as this promotion is focused on the amount of CAP funds channelled through a particular bank and not on a learning process that would be desirable to maintain the environmental practices in a future. Additional research should aim at identifying long-term behavioural patterns with regards to AES maintenance and/or implemented practices depending on the type of institution involved in the contracting phase of AES implementation.

This pattern of implementation detected seems to differ significantly from others reported both in the EU [START_REF] Morris | Promoting farmer uptake of agrienvironment schemes: the countryside stewardship arable option scheme[END_REF][START_REF] Talbot | Investigating the role of personal motives and social institutions behind adoption of the countryside stewardship scheme in Hertfordshire[END_REF][START_REF] Talbot | Investigating the role of personal motives and social institutions behind adoption of the countryside stewardship scheme in Hertfordshire[END_REF] and Australia [START_REF] Pannell | Understanding and promoting adoption of conservation practices by rural landholders[END_REF]. Social capital impact is centred in the awareness and contracting phases, while persuasion and confirmation stages are much more developed in those other contexts. In the persuasion stage, farmers attitude towards a specific innovation (in this case AES application) is created based on trial evaluation and information exchange. Awareness as detected in this application is more based on knowing the existence of a measure than on the actual measure implication. The fact that close to 90% of surveyed farmers in both measures disagree with the statement "the AES is well suited for agricultural practices in my region" when this is not the case,

shows that persuasion has not been provided by the existing SC structure. The confirmation phase is defined in the referenced studies as personal or assisted assessments of whether the adoption has been the correct decision and the exchange of experience with other farmers in the same area. In our context, confirmation is more related to inspection, and seems to be negatively valued by farmers who consider increased probabilities of inspection when signing up for AES. It seems that the design of AES implementation in Spain is far from perfect from this point of view, but nevertheless even in these non-optimal conditions SC seems to play a role.

Only the micro-structural dimension of social capital has been found to be significant. Although fewer proxies were available for SC micro and macro cognitive dimensions, these have not been significant in explaining the adoption decision. In future research additional focus on the cognitive form of social capital should be made. [START_REF] Ducos | The Asset Specificity Issue in the private provision of environmental services: evidence from agri-environmental contracts[END_REF] identified trust in the specific process of AES implementation as positively affecting five out of six different measures they evaluated, while a broader definition of trust was both less significant and only relevant for half the studied measures; our findings seem not to support this.

Additional effort for measuring cognitive SC should be undertaken to confirm whether trust is relevant in environmental measures which include compensation payments as studies promoted by the World Bank for measures with no financial support identify SC as the main factor for a collective action [START_REF] Sorensen | Social capital and rural development: a discussion of issues[END_REF].

Increased knowledge on this issue of trust could support current efforts on implementing collective AES such as those reported for Holland and Denmark by [START_REF] Hodge | Maximising the provision of public goods from future agri-environmental schemes[END_REF].

  profit function and T Z a vector of farm characteristics. In the second model, transaction costs (TC) 2 , which are hypothesized to be function of a vector of farmer social capital characteristics ( SC Z ) , are added to the latent variable [2].
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  Figure 1. Dimensions of social capitalMacro

  Fieldwork was conducted during June-August 2006. The questionnaire was designed by the research team after a thorough review of previous research, agricultural structure in the area and interviews with the AES managing authority. An initial version was field tested with 5 farmers for comprehension before generating the final version. Farmers were randomly selected from the population in each strata (enrolled / non-enrolled farmers by municipality) and interviewed in their homes by two agronomists trained by the research team; average interview time was 45 minutes. The RFAM questionnaire was a redesigned and an improved version of the EFM taking into account the differences between both AES. The survey was conducted during the period April-June 2007 by a market research company that employed interviewers with agronomic background and trained in situ by the research team. Due to the smaller number of farmers enrolled in the RFAM, sample size was reduced to 156. All farmers enrolled and accessible 4 were selected for interviewing, while nonenrolled farmers were randomly selected from the different municipalities according to the overall percentage of farmers. Only farmers who declared being acquainted with AES have been included in the model, reducing sample sizes to 250 and 104 respectively.The questionnaire used gathered data regarding three main topics: a) farm structural data b) attitudes, opinion, knowledge and enrolment in AES and c) basic farmer socio-economic data 5 . From the last two sections a series of variables related to SC could be obtained. Variables obtained are mainly related to connectedness (13 variables) but also include three trust variables related to both to specific trust in AES implementation 6 and general trust in public administration. Trust variables were measured using a 5-point likert agreement scale with statements related to the three issues considered.

  7 sign-up is barely explained by farm characteristics, what is more, as shown by the specificity measure, model's goodness of fit is not improved when compared to a specification which considers only the constant. On the other hand for the more demanding AES, the RFAM 8 , farm characteristics play a more important role in explaining sign-up, both regarding model fit and number of significant variables. Negative effects are associated with farm cereal production specialization (NON-IRR-CEREAL; IRR-CEREAL and HARVESTER) and positive effects associated with knowledge of the new crop (IRR-ALFALFA and NON-I-ALFALFA-00) and potential benefits from direct use of this new crop (LSU-PER-HA).

Table 1 . Sample size distribution figures

 1 

		Signed up	Non signed up	Total	
		Population	Sample	Population	Sample	Population	Sample
	EFM	388	120	2,445	180	2,833	300
	RFAM	107	62	3,838	94	3,945	156
	TOTAL	495	182	6,283	274	6,778	456

EFM : Environmental fallow measure; RFAM: rain-fed alfalfa measure Source: Own calculations based on 1999 agricultural census and AES monitoring reports.

Table 2 . Variables description Farm characteristics (Z T ) Name Description

 2 

	LSU-PER-HA	Livestock units per hectare
	LSU	Presence of livestock in the farm-hold (1 if yes)
	NON-IRR-CEREAL	Crop distribution includes no-irrigated cereal (1 if yes)
	IRR-CEREAL	Crop distribution includes irrigated cereal (1 if yes)
	IRR-ALFALFA	Farm irrigated pulse crop surface (has.)
	NON-I-ALFALFA-00 Farm already had pulse crops before AES (1 if yes)
	HARVESTER	Farm owns harvester (1 if yes)
	FUT-IRRIGATION	Probability of new irrigation developments (10-point increasing scale)
		Social Capital (Z SC )
	Name	Description
	COOP	Farmer member of agricultural cooperative (1 if yes)
	FARMERS-UNION	Farmer member of farmers' union (1 if yes)
	AGR-TRAINING	Farmer participates in agricultural training courses (1 if yes)
	INF-AES-FINEN	Farmer informed about AES by financial entities (1 if yes)
	ADD-INF-SOUR	Farmer seeks agricultural policy information from multiple sources (1 if yes)

Table 3 . Adoption models for rain-fed alfalfa AES
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	Variable	β	Model [1]: Z T S.d.	P-value	β	Model [2]: Z T + Z SC S.d. P-value
	Constant	1.011	0.483	0.036	0,775	0,577	0,179
	LSU	0.725	0.300	0.016	1,054	0,353	0,003
	NON-IRR-CEREAL	-1.172	0.472	0.013	-1,281	0,516	0,013
	IRR-CEREAL	-0.912	0.335	0.006	-1,051	0,380	0,006
	IRR-ALFALFA	0.036	0.019	0.056	0,039	0,020	0,049
	NON-I-ALFALFA-00 0.891	0.319	0.005	1,112	0,360	0,002
	HARVESTER	-1.158	0.721	0.108	-1,668	0,778	0,032
	FUT-IRRIGATION	-0.138	0.065	0.034	-0,108	0,070	0,120
	COOP					-0,741	0,407	0,069
	AGR-TRAINING					0,767	0,363	0,035
	INF-AES-FINEN					1,553	0,765	0,042
	ADD-INF-SOUR					0,865	0,477	0,070
	χ 2 = 47.145, p-value= 0.000				χ2= 59.572, p-value= 0.000
	Mc Fadden R 2 = 0.336					Mc_Fadden R2 = 0.425
	Number of observations = 104				Number of observations = 104
	% of correct predictions = 79.8 %				% of correct predictions = 83.7 %
	Sensitivity = 87.1 %				Sensitivity = 87.1 %
	Specificity = 69.0 %				Specificity =78.6 %

Table 4 . Adoption models for Environmental Fallow AES
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	Variable	β	Model [1]: Z T S.d.	P-value	β	Model [2]: Z T + Z SC S.d. P-value
	Constant	-0.032	0.087	0.715	-0,729	0,194	0,000
	LSU-PER-HA	-0.711	0.329	0.306	-0,729	0,194	0,000
	FARMERS-UNION				-0,747	0,339	0,028
	AGR-TRAINING				0,724	0,177	0,000
	INF-AES-FINEN				0,421	0,177	0,018

The other three being natural, physical (produced) and human capital.

Transaction costs include both financial (i.e. hiring someone to learn about AES possibilities) and opportunity costs (i.e. time spent getting acquainted with the AES).

The variables included will depend on which model, [1] or [2], is considered.

Differences between total sign-ups and sample size are due to same farm-hold applying for more than one contract (2 cases), contact data not facilitated by the managing authority (36 cases) or farmer not willing to participate in the survey (7 cases).

Both questionnaires are available upon request to the corresponding author.

Two issues were evaluated here: efficiency in payment management (i.e. timely payments) and fairness in inspection and sanctions.

In fact, this measure was designed to maintain traditional land use management in marginal rain-fed cereal areas and did not imply any change with prior uses except for limiting grazing periods (more details on this specific measure can be found in[START_REF] Barreiro-Hurlé | Marginal farmers and agrienvironmental schemes: evaluating policy design adequacy for the Environmental Fallow measure[END_REF]).

This measure implied a change in crop pattern, substituting cereal for alfalfa in areas where without careful management no harvest is expected due to low average rainfall.

Again, undertaking this analysis for the EFM would provide no additional information as model[1], predicts non-implementation for all farmers.
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