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Executive Summary

This report addresses the question of the evaluation of interventions based on farm advisory services. The aim is to provide guidelines for producing evidence about the effectiveness of such interventions. These guidelines have been tested on a specific case: the effectiveness of farm advice for reducing occupational exposure to pesticides of farm labour.

In the first section, we discuss the distinction between the different objectives which an evaluation of farm advisory programmes can endorse. We propose to distinguish three major goals for evaluation, by adopting the typology of Berriet et al. (2014): i) to measure the impact of farm advisory programmes; ii) to understand the causal path that generates changes through farm advisory programmes; and iii) to support learning processes for the stakeholders involved in a programme to in turn enhance its implementation.

A key point of this typology is that it allows for reflection on the methodology which is needed to gather the best possible evidence according to the goal pursued by the evaluation. The 'best' possible evidence should be: a) socially relevant to those concerned (external validity); b) based on types of evidence (evidence of presence, of difference-making, of mechanism) which is adequate for the purpose of the evaluation; c) reliable (produced using rigorous methods, to ensure the highest degree of probative force, i.e. the highest level of evidence).

Numerous studies provide frameworks for describing the impact schemes (or causal paths) of farm advisory service interventions, however there is a clear knowledge gap regarding the actual measurement of their impact, especially in Europe.

The second section is focused on this specific question of impact assessment of interventions based on the support given to farm advisory services. It highlights the fact that many methods (experimental or quasi-experimental) are now available to implement impact assessments. It also gives some critical points for evaluating the internal quality of studies based on such methods and for identifying their limits of validity for practice. A key dimension is that the results of impact assessments of farm advice interventions might not be extrapolated beyond the very context where the study was implemented. This statement calls for a need for reviews that combine results from impact assessments implemented in various contexts.

The third section proposes methodological corner stones for the implementation of such systematic reviews about the effectiveness of farm advice. It describes the different steps for implementing this methodology, and proposes some examples of analytical tools such as: i) algorithms and diagrams to search and sort the papers; ii) tables to describe and evaluate the quality of papers; iii) criteria to combine evidence from different researches. We tested this methodology on a specific case: the effectiveness of farm advice regarding the reduction of occupational exposure to pesticides of farm labour. The case study is presented extensively in section 6.

The results highlight a specific knowledge gap in the European context. There are almost no studies on the impact of farm advice on health issues in European agriculture. Nevertheless, the systematic review reveals that some positive effects of interventions (training, advice…) on farmers and workers have been demonstrated in North America (Canada and United States of America).

1 Three main goals for evaluation initiatives1 

The different reports of the WP3 of PRO AKIS, which consist of inventories of AKIS and farm advisory services for every country of the European Union (EU)2 , have revealed a global change in the conception of the role of the public sector in the provision of farm advice. There is clearly a trend towards more contracts between the Ministries in charge of agriculture and a diversity of associations and private actors for implementing specific advisory programs, mainly regarding environmental issues. This has led to a renewed interest on questions of the evaluation of advisory programs. But there is a clear lack of debate about the methods available to implement such evaluations, and about how to collect and combine relevant and robust evidence in that respect. Our aim is to contribute to this debate by providing guidelines that would help to choose between methods and to design protocols to implement such methods in practice.

A general objective of the evaluation process is to organise and analyse the information gathered about the programme concerned. Many methods exist to frame this objective, and this diversity may be confusing [START_REF] Patton | Utilization Focused Evaluation[END_REF]Martin et al., 2011 for farm advice). Several classifications of these methods were proposed recently [START_REF] Fitzpatrick | Program Evaluation: Alternative Approaches and Practical Guidelines[END_REF][START_REF] Rogers | Using programme theory to evaluate complicated and complex aspects of interventions[END_REF]. A very common classification is the one proposed by OECD (table 1). But such classifications hardly enter into the detail of the method needed to gather information and empirical evidence so as to achieve each goal of evaluation. 

Criteria of evaluation

Description

Relevance

The extent to which the aid activity is suited to the priorities and policies of the target group, recipient and donor.

• To what extent are the objectives of the programme still valid?

•

Are the activities and outputs of the programme consistent with the overall goal and the attainment of its objectives? With the intended impacts and effects?

Effectiveness

A measure of the extent to which an aid activity attains its objectives.

•

To what extent were the objectives achieved / are likely to be achieved? • What were the major factors influencing the achievement or non-achievement of the objectives?

Efficiency

Efficiency measures the outputs --qualitative and quantitative --in relation to the inputs. It is an economic term which signifies that the aid uses the least costly resources possible.

• Were activities cost-efficient? Were objectives achieved on time?

•

Was the programme or project implemented in the most efficient way compared to alternatives?

Impact

The positive and negative changes produced by a development intervention, directly or indirectly, intended or unintended. This involves the main impacts and effects that result from the activity on the local social, economic, environmental and other development indicators.

• What has happened as a result of the programme or project?

•

What real difference has the activity made to the beneficiaries? For how many people?

Sustainability Sustainability is concerned with measuring whether the benefits of an activity are likely to continue after donor funding has been withdrawn.

•

To what extent did the benefits of a programme or project continue after donor funding ceased? • What were the major factors which influenced the achievement or non-achievement of sustainability of the programme or project?

In this report, we adopted Stern (2004)'s idea that showed the heuristic value of an analysis that links evaluation methods with the purpose of the evaluation. We adopt here the typology proposed by Berriet et al. (2014) that classifies evaluation according to the three goals that might be pursued: i) evaluation aimed at measuring the impact of farm advisory programmes; ii) evaluation aimed at understanding the impact scheme (or causality framework) of farm advisory programmes; iii) evaluation supporting learning between the stakeholders involved in the programme so as to enhance its implementation, and/or to favour the involvement of these stakeholders into a field of intervention.

A key point of this typology is that is allows for reflection on the methodology for gathering evidence that best suits the evaluation according to the goal pursued.The 'best' possible evidence should be:

i) socially relevant to those concerned (external validity); ii) reliable (produced using rigorous methods, to ensure the highest degree of probative force, i.e. the highest level of evidence); iii)

based on types of evidence (evidence of presence, of difference-making, of mechanism) that are adequate for the purpose of the evaluation.

Broadly speaking, three types of empirical evidence may be necessary to evaluate interventions (Berriet et al., 2014):

i) Evidence of presence:

-The description and verification of a thing which exists on the ground (e.g. species observed while building a botanical inventory to describe biodiversity). This type of evidence is used to build an agreement among different stakeholders on the state of the world (before and after the programme). This can be approached through a proxy (for instance, the number of footprints of individuals belonging to certain species).

ii) Evidence of difference-making:

-This can be evidence of effectiveness: evidence that a given action yields the desired result (e.g. reduced health expenses following the implementation of various prevention programmes).

-It can be also evidence of harm: obtained when adverse effects of an intervention have been looked for and found. This type of evidence is used to measure an impact.

iii) Evidence of mechanism for a phenomenon:

-This type of evidence is produced when the entities or the activities of a mechanism which produces a phenomenon, and the organisation of these entities and activities, are known (e.g. change of practices resulting from a financial incentive). This type of evidence provides information on the causal pathway to intervene upon for the goals of a public programme to be achieved. It is also used to design new programmes.

Goal 1: To learn -the evaluation is designed as a collective learning process

Many studies emphasize the importance of elements that support the use of evaluation. The aim here is mainly the appropriation of evaluation findings by different types of users [START_REF] Patton | Utilization Focused Evaluation[END_REF]. Evaluation is considered as an operational approach for improving further public action and decisions. This goal can be related to diverse participatory methods [START_REF] Cousins | Understanding and participatory evaluation[END_REF][START_REF] Mertens | Inclusive evaluation: implications of transformative theory of evaluation[END_REF]. This 'learning' objective can be paired with the goal of empowerment [START_REF] Fetterman | Empowerment Evaluation. Principles and Practice[END_REF].

In the field of farm advisory services and AKIS, there are many research projects that advocate a switch towards a participative appraisal of the outcomes of participatory projects associating public and private actors in an innovation perspective [START_REF] Moschitz | From Project Management to Process Management -Effectively Organising Transdisciplinary Projects[END_REF].

One of the classical approaches of this learning perspective is embodied in the use of the Soft System Methodologies (SSM, [START_REF] Checkland | System Thinking, System Practice[END_REF] in the evaluation of farm advisory services and training programmes (Rohs and Navarro, 2008). The aim here is to provide actors with a method that makes it possible to draw a shared impact scheme of the programme so as to build a consensus about how to enhance the programme. SSM is designed to help stakeholders make the most effective decisions in uncertain and complex contexts [START_REF] Checkland | System Thinking, System Practice[END_REF] where learning is the priority. [START_REF] Checkland | Soft Systems Methodology in Action[END_REF] point out that SSM as a model is not intended to establish versions of reality. Instead the aim of the seven stages of SSM is to facilitate debate so that collective decisions and actions can be taken in problematic situations (see table 2).

These approaches raise several questions where the issue of evidence is concerned. Corroboration with facts and producing the best possible evidence do not appear to be at the heart of this conception/evaluation approach. Rather it aims to promote and structure debate between stakeholders to reach a consensual solution. In practice, however, significant problems may arise [START_REF] Salner | Beyond Checkland & Scholes: improving SSM[END_REF]. In participatory workshops, for example, evidence is provided verbally by different stakeholders, and must be verified. [START_REF] Salner | Beyond Checkland & Scholes: improving SSM[END_REF] likens this method to journalism, in that it involves the verification of the opinions of different stakeholders so that 'analysis makes it possible to mount an argument for change which was not simply an intuitive reaction to a conversation held; it was an argument which could be explicitly retraced at any time with links to supporting evidence' (Checkland and Scholes, 1990: 198-9).

Table 2. The seven stages of the SSM Methodology [START_REF] Checkland | System Thinking, System Practice[END_REF] Step of evaluation

Description

Step 1 Inquiring into the situation (identifying the problem using different communication techniques: brainstorming, interviews, participant observation, focus groups, etc.)

Step 2 Describing the situation (describing the context using a wide variety of sources)

Step 3 Defining HAS (identifying programme stakeholders, and interviewing them on the transformations they are expecting)

Step 4

Building conceptual models of the HAS (representing the relationships between stakeholders in the programme being designed or evaluated)

Step 5

Comparing the conceptual models with the real world (preparation of a presentation of the model for a debate with stakeholders)

Step 6

Defining desirable and feasible changes

Step 7 Implementation

It is assumed that the open and collective nature of the debate will secure the quality of the outcomes.

Comparison with 'fact checking' in journalism, however, only holds true if the evidence presented is evidence of presence describing facts known through stakeholder practices or causal pathways that can be reached through experience. But arguments often go deeper and target the expected impact of programmes and may involve a complex causality diagram. Thus, these evaluation methods rely on evidence of presence but also on evidence of effectiveness and mechanisms. But they often do not formalize this integration and give little consideration to the control of the quality of this evidence.

1.2 Goal 2: To understand -the evaluation is designed to understand causal frameworks

Here, the aim of the evaluation is to identify and analyse the mechanisms through which the programme can produce the expected outcomes (or may create adverse effects). This second goal derives from studies that advocate for a better understanding of the theories underlying public programmes, and for a better understanding of the specific mechanisms by which they made an impact [START_REF] Chen | Theory-Driven Evaluation[END_REF][START_REF] Shadish | Foundations of Program Evaluation Theories of Practice[END_REF]. In practice, this raises the question of what knowledge can be used to provide a reliable empirical basis to implement these approaches [START_REF] Pawson | Evidence-based Policy: A Realistic Perspective[END_REF][START_REF] Schwandt | Back to the rough ground!' Beyond theory to practice in evaluation[END_REF].

In our field of interest, there have been recently many studies that proposed impact pathways for agricultural advisory service programmes [START_REF] Labarthe | Concepts and theories available to describe the functioning and dynamics of agricultural advisory services[END_REF][START_REF] Birner | From best practice to best fit. A framework for analyzing pluralistic agricultural advisory services worldwide[END_REF][START_REF] Deaton | Randomization in the tropics and the search for the elusive keys to economic development[END_REF][START_REF] Labarthe | Économie des services et politiques publiques de conseil agricole[END_REF][START_REF] Prager | Advisory services in the United Kingdom: Exploring 'fit for purpose' criteria[END_REF]. Such frameworks are embedded in a debate "from best practice to best fit".

The idea is that evaluation should not aim at identifying best solutions regardless of the contexts, but rather at understanding whether the theoretical causal frameworks of farm advisory programs fit with the conditions and contexts where they are used. Such methods often end in rather complex schemes that require the collection of extensive sets of data. Figure 1 shows, for instance, that the framework proposed by [START_REF] Birner | From best practice to best fit. A framework for analyzing pluralistic agricultural advisory services worldwide[END_REF] implies to describe: -the contextual and political drivers of the farm advisory programme (including policy environment, production systems and market access, communities' characteristics…); -the characteristics of the farm advisory systems (governance, capacity, methods…); -the diversity of households that may benefit from the services… Such a starting point implies that field work should be implemented at different scales (gathering data both about national policies and farmers' behaviour, needs, capabilities etc.). It also implies to combine different theoretical perspective (sociology, economics, agronomy, etc.). The causality diagrams formalized in these theoretical models are only ever partial representations of complex causal structures. Their predictive capacities vary according to the object under evaluation and the context; therefore one cannot replace the observation of the real effects (the production of evidence of effectiveness) with that of expected effects (derived from the means implemented in the programme).

Validating the theoretical construction of the impact scheme of farm advice requires an extensive and complex methodology to gather empirical evidence that might be hard to implement. In practice, such methods often combine different sources of evidence: experts' opinions, results from field surveys and interviews, use of descriptive statistics. In certain situations, it makes sense to rank these various sources of evidence, in order to assess the robustness of available evidence. However, the use of theoretical models to infer the effective impact of a programme, as sophisticated as they may be, is often limited. And the probative force of the evidence that is available may vary from the one theoretical standpoint to the next.

Goal 3:

To measure -the evaluation is designed to assess the effects of a programme

A last group of studies focuses on the quantification of programme impacts, often using microeconomic techniques [START_REF] Rossi | Evaluation: A Systematic Approach[END_REF], in line with the work of Heckmann. An emblematic principle of this type of research is the identification of an experimental or quasi-experimental situation in which systematic reference to a counterfactual can be used to identify outcomes which are specific to the programme under evaluation [START_REF] Banerjee | The experimental approach to development economics[END_REF]. This group of studies seeks to assess if a public intervention works (a measure of effect usually referred to as 'impact assessment')3 .

Such methods were applied to the case of farm advisory services, but essentially in the context of south countries where there is a pressure to demonstrate the impact of extension programmes funded by various private or public donors. These are all the more important as different conceptions of extension interventions compete: top-down vs. bottom-up, individual vs. group advice. In this context there have been, for instance, many studies implemented to measure the impact of specific conceptions or methods of delivery of farm advice, for instance the "Farmer Field School (FFS)" approach (van den [START_REF] Van Den Berg | Investing in farmers: The impact of farmer field schools in relation to Integrated Pest Management[END_REF]Davis et al., 2012, Gotland et al.;2004). The idea is to use econometric methods to measure whether farmers who benefited from FFS perform better than a control group who did not benefit from these services. Such methods are applied at a micro-level scale.

The following sections of this report will focus on the production of this type of evidence aimed at measuring the impact of farm advice programmes. These approaches are designed to obtain the highest possible level of evidence of difference-making (effectiveness or harmlessness) -and only this.

In particular, an evidence of effectiveness may provide no information regarding the mechanism(s) that generate this effect.

To obtain high-level evidence of difference-making may seem simple or even simplistic. It is in fact quite challenging and involves costly practices which pose significant methodological and ethical problems. Nevertheless, it is the only way to obtain rigorous evidence of the actual impact of a public programme. The next section (section 2) is dedicated to this question of "internal quality" of studies aimed at producing evidence of difference making. It provides a checklist of the methodological elements that shall be integrated in the evaluation of studies that measure the impact of farm advice.

The significance of evidence of difference-making should not be overestimated. As they do not indicate which mechanisms rendered the programme action effective the results are limited to the context where they have been applied [START_REF] Deaton | Randomization in the tropics and the search for the elusive keys to economic development[END_REF][START_REF] Banerjee | The experimental approach to development economics[END_REF]. Thus, there is a need to combine studies from different contexts as well as with studies on mechanisms in order to better understand under which conditions an intervention is effective. This can be achieved with methodologies of systematic reviews of academic literature. The section 3 will give some guidelines about how to implement such reviews. A case study is provided in section 6.

2 Issues to address for producing evidence of difference-making and evaluating the impact of farm advice programs4 

This section is focused on the evaluation methods which aim to produce evidence of difference-making in order to evaluate the impact of farm advice programmes. In the PRO AKIS project we have defined farm advisory services as "the entire set of organizations that will enable the farmers to co-produce farm-level solutions by establishing service relationships with advisers so as to produce knowledge and enhance skills" (Labarthe et al., 2013, p.10). Measuring the impact of farm advice is thus a way to validate the fact that relevant and robust knowledge was indeed produced for the targeted population thanks to this "intervention". Farm advice is considered here as an intervention that intends to produce a change. In order to conduct this assessment, an indicator of the change must be agreed on (e.g. knowledge acquisition by farmers, changes in their practices, or level of income of their farms, etc.). Then, different methods are available to collect data so the impact of interventions can be assessed. They are often named as experimental or quasi-experimental methods. We will present the diversity of such approaches in the next sub-sections (section 2.1), as well as the associated limitations and specific problems. More specifically, we will address two questions: how to assess the quality of such approaches (the "internal validity" issue, section 2.2), and how two combine results from different studies implemented in various contexts (the "external validity" issue, section 2.3).

2.1

The diversity of experimental and quasi-experimental methods for producing evidence of difference-making and evaluating the impact of farm advice programmes

As a main goal experimental designs have to provide an unbiased estimate of the effect of an intervention, trying to isolate it from other effects. This is the definition of impact assessment. Impact is defined as the difference between the actual situation with the programme; and the situation that would have occurred without it. Producing such evidence of difference-making of a public programme thus requires the identification of an 'all else being equal' relationship between two variables: a proxy of the treatment or public programme under evaluation (here: farm advice programmes), and a proxy of the desired outcomes of that programme on a given population (here: farmers or farm workers). The main objective is thus to measure the difference between an observable situation and a counterfactual unobservable one. In practice, this is done by comparing, through proxies, the levels of the outcome in a population which received the treatment, with one in a population that did not receive the treatment. Different methods are available for this measurement: experimental or quasi experimental settings. The main difference lies in how they solve the attribution problem and create a "counterfactual situation" (with a control group) to compare against the situations of farmers or farm workers who actually benefited from the programme. This is the key question to assess the "internal validity" of scientific methods of impact assessment.

Counterfactual analysis addresses the question of what would have happened if the intervention had not taken place. In this way it is possible to subtract the effect of factors which are alien to the programme itself, nonetheless affecting the selected outcomes. Such factors might be external (here: change in the natural or economic environment of the farm…), or internal, like changes in farmers' behaviour or beliefs that are not related directly to the advisory programme. The most common way to address this question is by means of a control group (farmers who did not benefited from the farm advice intervention). A control group should be similar in all relevant aspects to the treatment group, which is the group that received the farm advice intervention. Different econometric methods have been conceived to address this "counterfactual issue". Table 3 gives an overview of the different methods of impact assessment. 

Type of methods Description

Experimental methods (Randomized Controlled Trials -RCT)

Randomized Controlled Trials Randomized Controlled Trials (RCTs) are often considered to provide the highest degree of internal validity in a study. Subjects are randomly selected and, before the intervention, they are randomly allocated to treatment or control group. After allocation, both groups should be treated exactly in the same way, with the exception of aspects related to the treatment itself. RCTs should, if possible, be blinded.

Quasi-Experimental methods. 1. Simple and multiple linear regression

This is the simplest case of effect estimation. A vector of effects assigns a weight to each of the explanatory variables for predicting the outcome(s). This method models the relationship between one (simple) or several (multiple) dependent variables, or outcomes in this case, with a set of explanatory variables.

Quasi-Experimental methods. 2. Instrumental variables

This method is used when controlled experiments are not feasible. Instrumental variables allow consistent estimation of a parameter (in this case the effect) when explanatory variables are correlated to the error term of a regression. However, an instrument is required. There are two main requirements for an instrument. It must be correlated with the explanatory variables and uncorrelated with the error term.

Quasi-Experimental methods.

Propensity score

This technique estimates the effect by accounting for the explanatory variables or covariates that predict the treatment. The probability p of receiving the treatment T given the covariates X is calculated first : p(x) = Pr(T = 1|X = x) It states that the conditional distribution of X given p(x) is independent of assignment to treatment. In other words, for a given value of p(x) the allocation looks as done randomly. Hence, this is a way to artificially randomize groups ex-post, by selecting balanced subgroups. Once p(x) is computed, groups can be subdivided in substrates of similar p(x) values, individuals can be matched or weighted according to their p(x) value, or regression can be performed using p(x) as a covariate.

Quasi-Experimental methods. 4. Double difference

Same as Propensity score matching, but with a double difference: difference between the population that receive the treatment and the one that did not receive the treatment; and a difference across time (before and after the treatment).

Quasi-Experimental methods.

Pipeline approach

The pipeline approach uses as comparison group beneficiaries already selected for an intervention, but that have not received it yet. It assumes they are comparable in terms of relevant variables. This can be further assessed by other matching methods.

Conceptually, the simplest way to achieve this similarity is by the random allocation of elements into any of the groups. Such experimental methods are called Randomized Control Trials (RCTs). Randomized experiments, when feasible, deliver the most reliable results. The latter, provided all conditions are set equal. For answering the same question, if a randomised experiment is feasible and no major threats are expected if implemented, it will yield more reliable results than a non-experimental design. Nevertheless, RCTs might not applicable in certain contexts, as allocating people randomly to a control group might be unfeasible or regarded as unethical, as it is the withholding of a treatment (here deciding which farmer or farm workers should benefit in priority from support to access knowledge and services). Then quasiexperiments can be carried out.

The fundamental difference between a randomized experiment and a quasi-experiment is that selection and allocation is random in the first case, whereas in a quasi-experiment the comparison is done using individuals that actually underwent the intervention (observational data) or groups in which randomization was not feasible. The idea is to build two similar groups, differing only by the fact that one received the intervention and the other did not. This allows a counterfactual reasoning. Differences in both groups are then related to the intervention only.

Quasi-experiments do not necessarily guarantee internal validity; however, they use information of actual conditions of real life environments. Quasi-experiments mimic the behaviour of randomized experiments; however, assumptions about causal relationships and/or observability are required. Selecting one or the other type of design depends on where more bias is expected. Randomized studies are considered to be the gold standard, however, if it is thought that experimental conditions will differ much from field conditions, or if randomization seems unethical or unfeasible, a quasi-experiment would be a good alternative option, provided the statistical assumptions behind it can be satisfied.

Methodological problems associated to the "internal validity" of impact assessments

The methods for impact assessment mentioned above raise many specific problems that should be looked at very carefully so as to guarantee the internal validity of the knowledge produced by the evaluation.

Selection bias

Selection bias arises when the sample is biased: control and experimental groups are not comparable (balanced in their distributions of both, observables and unobservables). It is important to have an unbiased sample and comparable groups for an adequate attribution, but also for being able to extrapolate results to the whole population. Selection bias may lead to spurious observed differences, due to the structure of the sample rather than to the intervention itself. A clear example is self-selection, when individuals voluntarily chose to receive an intervention. Self-selected individuals might be on average more motivated than the general population, and hence more willing to accomplish the goals. An observed effect would not thus correspond to the true effect if it is measured using a sample of self-selected individuals. This problem is all the more important for many farm advice programmes, which are based on the idea of a voluntary participation of farmers or farm workers to groups or networks facilitated by advisors.

Attrition

Attrition occurs when participants dropout of the study. There are two types of attrition, random attrition and non-random attrition. Random attrition takes place when people (here farmers or farm workers) abandon the study for reasons unrelated to the farm advice programme. Non-random attrition occurs when participants dropout for reasons related to the intervention. Random attrition is no source of bias, as the remaining units can be thought of the result of a random sampling, however, when non-random attrition takes place, the sample should be analysed as biased, given that attrition is a particular case of selection bias.

Random attrition occurs for instance with seasonal workers. When a group of workers leave an area due to their migration patterns rather than to reasons related to the intervention. Non-random attrition occurs for instance when participants abandon the programme due to lack of motivation, or because the intervention is not producing results. It is important to analyse non-random attrition, as ignoring it could bias the results, overestimating the effects of the intervention.

Crossover

Crossover refers to the possibility of members of the control or experimental group being affected by interventions other than those that they were allocated to. It has different names depending on the study design or source of external information. Spillover, or contagion in experimental designs, occurs when the control group benefits indirectly from the intervention. Contamination refers to the experimental group receiving other parallel interventions. Education is a recurrent tool in development interventions, and it is very likely (and hoped for!) that participants might share and spread knowledge with non participants. Large scale, long lasting studies are also more likely to be affected by crossover. This problem is linked to an essential hypothesis of the methodologies of impact evaluation based on RCTs or semi-experimental evaluation: beneficiaries must not be influenced by the fact that non-beneficiaries do not benefit from the programme, and vice versa (Stable Unit Treatment Value Assumption -SUTVA). This hypothesis may be contrary to the causality frameworks underlying certain advisory service programmes, particularly those built on so-called diffusionist models (e.g. the World Bank's Train & Visit program): in theory, their effectiveness resides in the fact that farmers who directly receive advice will share acquired knowledge with those who have not.

Distributive effects

The aspect is related to the distributive effects of the evaluated policy. In most impact studies, the effect is calculated by looking at the difference between the average obtained by the group of individuals benefiting from the measure in a sample and that of the individuals who do not benefit. However, an average improvement for the target population can hide great inequalities or even aggravate these inequalities. [START_REF] Abadie | Instrumental variables estimates of the effect of subsidized training on the quantiles of trainee earnings[END_REF] have shown for instance that a training programme for poor populations could result in an increase in the average income of the target populations, but have no effect on the poorest fraction of this population. As social cohesion and inclusion is an important dimension of agricultural and rural policies in the European Union, distributive effects should be looked at very carefully, especially as some researches evidenced some specific problems of access to farm advice and information for certain social groups of farmers, such as smallholders (Labarthe and Laurent, 2013).

Data sources and ability to find variables that describe the outcome of farm advice

It is always desirable to collect data from the ultimate effect that an intervention intends to achieve. However, this might be resource consuming or unfeasible. By directness it should be understood how close to the ultimate outcome the collected data is. This is particularly complicated in the case of interventions such as farm advice. Indeed, as illustrated in section 1.2, farm advice implies very complex impact pathways, between the intervention (providing advice to farmers) and its outcome at farm level or beyond.

Evaluating the impact of farm advisory services supposes the ability to identify a proxy of this outcome. Such a decisive step raises many questions, and very diverse options can be chosen (table 4). At which level should this outcome be selected (Van den Berg and Jiggins, 2007)? The level of farm performance (yield, income, etc.); the level of the adoption of innovations; or the level most directly affected by farm advisory services: farmers' knowledge and skills? The question then becomes how to express this knowledge and these skills in quantitative variables. In that respect, [START_REF] Godtland | The impact of farmer field schools on knowledge and productivity: a study of potato farmers in the Peruvian Andes[END_REF] have stressed the difficulties and limitations of their attempt to express farmers' knowledge through knowledge tests.

Likewise, the effects of this proxy will have to be observable over relatively short durations (due to costs, RCTs are often used in one-to two-year population tests). However, in the case of farm advisory services, one can wonder whether this short-term measure makes sense due to certain mid-or long-term dimensions of learning processes. 

Generalization and external validity of the results of impact assessments

Randomized experiments, often considered to be the gold standard, even when performed rigorously, take samples from a targeted (at least geographically) population. Decision makers might tend to try to generalize directly the results of randomized experiments, arguing their alleged superiority, without considering it refers to their internal validity only. But generalization also raises a question of external validity: the results of an impact assessment are valid only for populations that share the same characteristics regarding the programme as the population on which the impact assessment was applied. For different populations, if properties relevant for the outcome(s), either observable or unobservable differ significantly, results cannot be extrapolated directly [START_REF] Cartwright | Evidence, external validity and explanatory relevance[END_REF][START_REF] Cartwright | Evidence-Based Policy: A Practical Guide to Doing It Better[END_REF]. If this is still warranted then an adjustment should be performed by studying rules, processes, causal paths and relevant variables [START_REF] Deaton | Randomization in the tropics and the search for the elusive keys to economic development[END_REF]. It is perhaps important to remember that randomized experiments were mostly developed as a tool for medical research. Biological attributes, rules and processes seem to be rather stable and consistent across populations. A randomized medical study for a population is often safely generalized, unless there is a reason to believe there is a difference in attributes or processes between that and other populations. This is not the case for intervention such as farm advisory programs, where many dimensions of the populations may vary from one context to another and influence the impact and impact scheme of farm advice. This includes cultural and social elements (farm structures, diversity of households, characteristics of the population in terms of education…) as well as economic ones (farm capital, production systems…). Thus, in that case, results from an impact assessment in a given context might not be generalized to a broader population, or to other contexts. This implies that it is necessary to find methods providing rigorous frameworks for combining different studies implemented in different contexts, and draw lessons about the impact of a given type of intervention. This is precisely the aim of systematic reviews that we present briefly in the next session, and that we implemented for a specific case: the impact of advice on farmers and farm workers exposure to pesticides (see section 6).

Building systematic reviews of the effectiveness of farm advisory programs based on academic literature

As stated in the previous section, it is very difficult to extrapolate the results of an impact assessment study beyond the specific context of the population on which it was applied. This means that, in order to produce broader knowledge about the effectiveness of a given type of farm advice intervention or about a given topic (health, environment…), it is necessary to combine evidence from different impact assessment studies and with qualitative knowledge about causal frameworks and mechanism. This is the goal of systematic reviews of literature. In this section, we present some general methodological principles and key steps of systematic reviews.

The aim of a systematic review is to create new knowledge by synthesizing existing evidence. In our case, we shall consider evidence of effectiveness of a given intervention, such as farm advice programmes. This implies to set rules for assessing the reliability of existing findings with regards to a specific question, and then to combine and integrate studies implemented in different contexts, which can present contradictory outcomes and findings. Such reviews also allow for the identification of unanswered questions and knowledge gaps, which need to be resolved to allow for further conclusions to be drawn.

Systematic reviews are methodologies that were first elaborated in the field of medical studies, with the aim to help practitioners to benefit from updated knowledge about the effectiveness of different treatments regarding specific diseases or health issues. Such reviews are not framed in an academic perspective. They intend to answer a very precise and specific question, with a clear practical dimension (typically: is the treatment A effective to cure the disease B?).

It should be noted that such methods have been formalised by different organisations, which have set some quality standards for implementing such systematic reviews and propose methodological guidelines and handbooks. The most important organisations in that respect include the Cochrane collaboration and the Campbell foundation 5 . An important dimension of such studies is that they should be explicit, transparent and replicable about the key steps of implementation of the review work. All of them follow the same key principles:

1) The question must be discussed with stakeholders and clearly identified before the review and in the report (it may concern the effectiveness of an intervention or another issue, for instance evidence of presence [e.g. biodiversity inventories]).

2) It is never possible to produce an exhaustive inventory of the literature BUT the limits of the search strategy must be transparent and replicable (list of database, exact queries, language) (all these criteria can be adapted to the question, the disciplines, the resources that are available).

3) The inclusion criteria6 must be transparent and non-equivocal (they must be adapted to the question; it is possible to keep for the context analysis or other purpose some papers that do not meet these criteria, but they should not be mixed with the others).

4) The quality criteria 6 used to analyze and assess the papers must be transparent (these criteria may vary according to the target, the discipline... the review procedure may also differ according to the project (e.g. number of people reviewing the papers).

This method aims at providing synthetic knowledge for end users, hence it usually involves several participants at different stages. It is often organised following the different steps presented in the table 5.

Table 5. The steps for implementing systematic reviews

Step of the Systematic review

Description

Step 1. Planning of the work Phase 0 Identifying the practical knowledge needs that shall be addressed in the systematic review

Phase 1 Proposition of the proposal

Phase 2

Preparation of the search protocol (identifying relevant keywords, sets of academic databases) from which the review will be implemented

Step 2. Implementation

Phase 3

Debates and agreement on the question to address (may involve interactions with practitioners)

Phase 4

Agreement on criteria of inclusion of studies to include in the study (internal quality, relevance…)

Phase 5

Evaluation of the quality of the study selected

Phase 6

Data Analysis

Phase 7 Synthesis

Step 3. Writing of the report Phase 8

Report and recommendation
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Various examples of systematic reviews protocols are available, for instance on the websites of the Campbell collaboration, which has for instance recently published a systematic review about the impact of the "Farmer Field School (FFS)" approach of extension services [START_REF] Waddington | Farmer Field Schools for Improving Farming Practices and Farmer Outcomes: A Systematic Review Campbell Systematic Reviews[END_REF]). This publication is a good example of what could be achieved thanks to systematic reviews, and of the willingness to go one step beyond impact assessment. [START_REF] Waddington | Farmer Field Schools for Improving Farming Practices and Farmer Outcomes: A Systematic Review Campbell Systematic Reviews[END_REF] try to combine findings from the impact assessments studies of FFS, with the construction of a theoretical causal frameworks of these farmers' schools. This combination of qualitative and quantitative finding is really promising, and the methodological principles proposed by collective organisation are powerful tools to share knowledge and to produce knowledge bases that can be up-dated. However, they require a significant amount of work (about 10 months of work for one review).

A short example of this method is presented in the case study proposed in the section 6 (p. 22) 

Conclusion

The WP3 of PRO AKIS project has provided some descriptions of the transformations of farm advisory services and AKIS across the different member states of the EU. These reports highlight some very important changes in the provision of services for farmers, with an increasing pluralism of the types of providers of services (public, private, farmer based organisations etc.), of methods and technologies supporting farm advice (individual vs group advice, use of Decision Support Tools…) and of themes for advice. There are also some shifts in the conception of public intervention, with a move towards more contracts between the ministries in charge of agriculture and a diversity of organisations implementing agricultural advisory programmes for farmers, integrating public good issues (about environment, health etc.).

This trend calls for a better use of the knowledge generated by the evaluation of advisory programs. This evaluation can support learning for and with the stakeholders involved, but also contribute to a better understanding of the causal scheme of the programmes as well as to measure their actual impact.

A key challenge towards better evaluation and a better use of evaluation is to specify the methodologies needed for gathering the best possible evidence according to the goal pursued by the evaluation. The 'best' possible evidence should be socially relevant to those concerned, adequate for the purpose of the evaluation and reliable.

If numerous studies carried out by researchers provide frameworks for describing the impact schemes (or causal paths) of farm advisory services interventions, there is a clear knowledge gap regarding the actual measurement of their impact, especially in Europe. This gap is partly an institutional one, as producing evidence of the effectiveness of a public programme does not appear as a priority neither for research (which focuses on understanding mechanisms) nor for administrations (which focus on accountability issues and on supporting learning with the stakeholders involved in public programs).

Nevertheless, there are some international initiatives that provide guidelines, tools and collective procedures to build systematic knowledge about the effectiveness of interventions. Such initiatives provide many examples of what can be achieved thanks to systematic reviews, and of the willingness to go one step beyond impact assessment. Some of them try to combine findings from impact assessments with the construction of theoretical causal frameworks of public investments in knowledge through education, training or advice. This combination of qualitative and quantitative finding is really promising. The methodological principles proposed by collective organisations are powerful tools to share knowledge and to produce knowledge bases that can be up-dated. However, they require a significant amount of work that could be supported by public and/or collective investments. These investments in evaluation could generate economic value and support a better use of public expenditure when their results are used appropriately.

6 Case study: an example of the different steps of systematic reviews -Objectives: In order to inform policy making on this topic, the objective of this study was to systematically review the available evidence of the effectiveness of farm advisory interventions aimed at reducing the level of pesticide exposure of farm labour in Europe.

-Search strategy: We implemented a systematic approach using the following electronic databases: Web of Science, Medline, Cabi, Scielo, Cochrane database of systematic review, and Econlit.

-Inclusion criteria: We selected articles that involved farm advisory programs with occupational safety concerns dealing with pesticides and with an evaluation of the effectiveness of these interventions. All types of studies were considered for Europe (including monographs). A second set of papers was selected in non-European situations corresponding to interventions that were designed with control groups and explicit measures of effectiveness. Studies reporting only tests of machinery or individual protection equipment in controlled conditions were not included.

-Results: We could only identify 6 studies which met all of the inclusion criteria, but not a single one presented the evaluation of the effectiveness of an intervention with a robust methodology. Other studies provided contextual information. In the USA, Latin America and India several studies were implemented to assess the effectiveness of large scale prevention programs. Lessons from these experiences can be combined with contextual information in the EU in order to better assess the difficulties to transpose these programs to Europe.

-Conclusion: This review shows a dramatic lack of reliable evidence in the EU that could help design advisory programs to improve the protection of farm labour from pesticide exposure.

Context of the study

Agriculture is one of the most hazardous occupations in the EU (Eurostat 2007) and worldwide (ILO 2000). According to ILO's analysis "the increasing use of machinery and of pesticides and other agrochemicals has aggravated the risks.

In several countries, the fatal accident rate in agriculture is double the average for all other industries. Machinery such as tractors and harvesters cause the highest frequency and fatality rates of injury but exposure to pesticides and other agrochemicals constitute major occupational hazards which may result in poisoning and death and, in certain cases, work-related cancer and reproductive impairments". This effect of pesticides on farm labour's health is documented in many reviews (e.g. Inserm 2013) and the possibility of adverse effects that were not identified until now (i.e. endocrinal disrupting properties of many pesticides) is now discussed. This is why the EU directive on the sustainable use of pesticides (2009/128/EC)7 aimed not only at reducing the use of pesticides to protect the environment but also at protecting the health of people, including those working in agriculture. When discussing the use of pesticides, the commission considers that it "does involve risk, because most have inherent properties that can endanger health and the environment if not used properly. Human and animal health can be negatively affected through (i) direct exposure (e.g. industrial workers producing plant protection products and operators applying them) and (ii) indirect exposure (e.g. via their residues in agricultural produce and drinking water, or by exposure of bystanders or animals to spray drift when they are applied). This is why the EU seeks to ensure the correct use of pesticides or plant protection products and to maintain public awareness. In this respect, the Common Agricultural Policy includes measures that help promoting the sustainability in the use of plant protection products: decoupling, operational programmes of the fruit and vegetables regime, agri-environmental measures (e.g. support to integrated farming), training, use of farm advisory services." (http://ec.europa.eu/agriculture/envir/pesticides/index_en.htm)

For the 2009/128/EC Directive, "It is essential that Member States set up systems of both initial and additional training for distributors, advisors and professional users of pesticides and certification systems to record such training so that those who use or will use pesticides are fully aware of the potential risks to human health and the environment and of the appropriate measures to reduce those risks as much as possible. Training activities for professional users may be coordinated with those organised in the framework of Regulation (EC) No 1698/2005". For this directive, ""advisor" means any person who has acquired adequate knowledge and advises on pest management and the safe use of pesticides, in the context of a professional capacity or commercial service, including private self-employed and public advisory services, commercial agents, food producers and retailers where applicable". In other words, all the components of the agricultural advisory information system (Akis) are expected to provide adequate information on occupational safety when advising on pesticide use because there is no barrier between productive activity and occupational health prevention. Moreover, the rationale of advisory services organisation should be consistent with the Council Regulation (EC) No 1698/2005 on support for rural development by the European Agricultural Fund for Rural Development, which makes it compulsory to have national strategic plans ensuring that above a certain threshold of subsidies, farmers will benefit from adequate farm advisory services.

Therefore, can we consider that everything is under control?

As a matter of fact, it is often believed that most industrialized countries provide adequate specialized training on occupational health services in agriculture through their extension services, farmers' associations, and other relevant institutions. However, in the EU such representation must be seriously questioned. First of all, many countries have the networks dealing with production and environmental issues are disconnected from those in charge of occupational health. Secondly, both advisory networks have a limited impact because many farmers have no access to them. Regarding technical advice, only a limited number of farms can benefit from face to face advice that would allow them to discuss the specific problem they meet to adapt their practices. Regarding occupational health, for most EU countries prevention is focused on farms with salaried workers, while hired non-family workers only represent 7.8% of those regularly working on the farms (EU actual economic briefs 2013). As a consequence, only a limited proportion of farms are eligible for this types of advice. Therefore, as mentioned in dozens of policy documents and papers on pesticides hazards, there is an urgent need to develop effective advisory services to protect farm labour from pesticide hazards, in all types of farms.

What information could inform policy-making on this issue?

The aim of this communication is to contribute the answer for this question. Our objective was to systematically review the existing evidence of the effectiveness of farm advisory intervention that aim to reduce the level of exposure to pesticides of farm labour in Europe. We shall present the method (section 2) and the results (section 3) of this review. Then knowledge gained from foreign experiences (section 4) will be discussed in order to provide cornerstones for further investigations.

Search method

We looked for articles that involved farm advisory programmes with occupational safety objectives related to pesticides and that questioned the effectiveness of these interventions. Studies reporting only tests of machinery, clothing, personal protection equipment (PPE) etc. in controlled environments were not included. The results of such studies can be a useful input for tuning the content of advisory interventions, but they give no information on the actual effectiveness of an advisory intervention that would make use of this data in normal work conditions for several reasons. For instance, many studies show that (i) in working conditions some people do not wear PPE for various reasons, (ii) PPE properties may vary, due to heat, transpiration, etc.) (E.g. 

Pesticides

All types of chemical products used against pests as long as they are used for farm activity (crops, livestock, seed protection, indoor insect control).

-Plant protection product as defined in Regulation (EC) No 1107/2009; -Biocide product as defined in Directive 98/8/EC; -Some veterinary drugs (for external parasites).

Products that cannot be source of human exposure (e.g. insecticides given to livestock through injection). Antibiotics.

Exposure situation

All situations generating an exposure to pesticides, i.e. a contact between a person and a pesticide (dermal, ocular, inhalation, ingestion), outside or inside the farm buildings, or even outside the farm (e.g. dipping of livestock in collective settings).

Borderline

cases included: secondary exposure of farm workers' family (laundry, contamination of dust...).

Exposures that have no link with the activity of the farm.

Type of intervention

All advisory programs aiming at the adoption of practices likely to reduce the level of pesticide exposure of farm labour and assessing this impact.

Any method. Interventions for the development of integrated pest management (IPM) is relevant, provided that the impact on pesticides exposure for farm labour is assessed.

Interventions to reduce the impact of pesticides on the environment, on food residues etc. Field test of the efficacy of security devices, of machineries, of personal protection equipment (PPE).

Table 1. Inclusion criteria

Geographical descriptors were used to identify the papers concerning interventions in Europe more easily. All types of studies were considered for Europe (including monographs) and are analysed in this paper. A second set of papers were identified in non-European situations. They are not analysed systematically in this paper. We shall only consider some results of a sub selection of these papers, corresponding to interventions that were designed with control groups and explicit measures of effectiveness. This search on electronic databases has limits as it does not reach unpublished studies, techno-administrative documents, publications with no English abstract that do exist in the EU. However, it provides us with a first estimate of the available literature that could inform public policies and contribute to Farm Advisory Systems adjustments.

Results of the electronic search

With no geographical restriction, the first step of the electronic search yielded 1515 papers. With restriction to European countries (including non EU countries, e.g. Russia, Turkey), 253 documents were found. After reading the abstracts, 42 documents were selected for in depth analysis. A large number of the papers that were rejected at this stage described exposures to pesticides and/or analysed their impact on farm workers' health and concluded to the necessity of developing advisory services to improve the prevention in this area, but do not present an existing intervention. Among the remaining 42 documents, 4 could not be analysed for linguistic reasons (articles in Russian and Roman), 4 were not scientific papers but administrative reports of professional bodies, 3 were rejected for other reasons (not focussed on Europe etc.). From the reference lists, 4 other documents were identified and added. 

Analysis

Finally, 6 papers meet the inclusion criteria in a broad perspective, but not a single one presents the assessment of the effectiveness of an advisory intervention with a robust methodology (precise indicator of effectiveness, methodology with a control group etc.).

-One is a review on the "Effectiveness of interventions in reducing pesticide overexposure and poisoning" that was published in 2000 by M. Keifer. Most of the studies that are analysed concern tests of the efficacy of personal protection equipment, clothing, etc. in very controlled conditions. One cited study [START_REF] Lander | Indoor Application of Cholinesterase Agents and the Influence of Personal Protection Uptake[END_REF][START_REF] Lander | Indoor Application of Cholinesterase Agents and the Influence of Personal Protection Uptake[END_REF]) concerns Denmark but it is an epidemiological study that does not measure the impact of a specific advisory intervention. Therefore, Keifer concludes that "we found no study that examined the effect of prevention programs on pesticide poisoning per se".

-Three other articles correspond to successive reviews that were conducted by a network of researchers studying interventions for preventing injuries in agriculture [START_REF] Deroo | A systematic review of farm safety interventions[END_REF][START_REF] Lehtola | Effectiveness of interventions in preventing injuries in agriculture -a systematic review and meta-analysis[END_REF], Rautinen et al. 2009) 

Correlations between behavourial risk factors and level of education (<0), and age (>0)

A first conclusion is that we could not identify any paper measuring the effectiveness of advisory methods that could result in less exposure to pesticides of farm labour in Europe. This issue is a blind spot for the research communities who work on Agricultural Knowledge and Information Systems (AKIS) in spite of societal and political demands, and in spite of the warnings from epidemiologists.

Learnings from foreign experiences: four corner stones for designing and assessing advisory interventions to reduce the pesticide exposure of the farm labour

The situation is slightly different in other countries. Several large scale studies were implemented to assess the effectiveness of advisory programs whose objective was to reduce the exposure of farm labour and their family to agricultural pesticides. It is not possible in this document to give the details of this part of the review. We have selected a few papers (one per program), 5 in the US [START_REF] Perry | Farm pesticides: outcomes of a randomized controlled intervention to reduce risks[END_REF][START_REF] Vela Acosta | Measuring success in a pesticide risk reduction program among migrant farmworkers in Colorado[END_REF][START_REF] Donham | Injury and Illness costs in the certified safe farm study[END_REF], Thomson et al. 2008[START_REF] Arcury | Reducing farmworker residential pesticide exposure: evaluation of a lay health advisor intervention[END_REF], 1 in Ecuador [START_REF] Orozco | Health promotion outcomes associated with a community based project on pesticide use and handling among small farm households[END_REF], and 2 in India [START_REF] Sam | Effectiveness of an educational program to promote pesticide safety among pesticide handlers of South India[END_REF][START_REF] Mancini | Reducing the incidence of acute pesticide poisoning by educating farmers on integrated pest management in South India[END_REF]) in order to draw some lessons from these experiences for the European case.

Beyond plant protection products

In the EU, chemical risk in farm activities is often synonymous with the risks associated with the use of plant protection products. However, a substance, for instance deltamethrin, which is a broad-spectrum insecticide, is not only used in various commercial specialities for plant protection. It can also be used for the treatment of livestock against external parasites, or as a biocide for indoor treatments. This is why we put together these three types of products under the denomination "pesticide" in our inclusion criteria, although they correspond to three different EU regulatory areas. In the available literature in the EU, several authors have a holistic approach of the farmers' activities and chemical risk (e.g. Colemont, van der Broucke 2008[START_REF] Lopez Crespi | Descripción de los hábitos de los agricultores en relación con la aplicación de plaguicidas[END_REF][START_REF] Subias Loren | Symptoms related to the use of agricultural pesticides. The perspective from the primary care service[END_REF]. However, most of the papers are focussed on crop protection products, even when they target people working on mixed farming systems. A literature review that was recently completed in France to inventory the available data on farm labour exposure to pesticides, could not identify a single paper related to the chemical risk associated with livestock activities, in spite of strong field evidence of such exposures (e.g. sheep dipping practices) (Anses 2014).

Yet, for decades now, the World Health Organization (WHO) has insisted on the risks associated with the use of biocides for insect control (both indoor and outdoor) [START_REF] Who | Safe use of pesticides. Third Report of the WHO Expert Committee on Vector Biology and Control[END_REF](WHO , 1990)). It is also known that farm labour can cumulate different sources of exposure. For instance when [START_REF] Reynolds | Keokuk County Rural Health Study: Self-Reported Use of Agricultural Chemicals and Protective Equipment[END_REF] tried to characterize the exposure to farm chemicals among a population of a county of Iowa (USA), they observed (n=395 people who ever mixed or applied pesticides) that crop insecticides were typically (median) used 10 days per year, livestock insecticides 10 days per year, and fumigants and crop storage insecticides 1 day per year. Although we have not yet identified articles measuring exposures to pesticides in mixed systems in the EU, there are enough analyses of farm practices to conclude that these situations of multiple sources of exposure exist in a significant part of EU farms with mixed production systems. Therefore, it would be logical to consider these three main sources of exposure when designing interventions.

Object of intervention and limits for generalisation of the results

Biological attributes, rules and processes (e.g. the biological impact of a certain dose of chemical) are likely to be more stable and consistent across populations and time than social attributes (e.g. the behaviours or the risk perception in a certain group of the population). Ultimately, all interventions aim at reducing or suppressing the exposure to pesticides but a very wide range of indicators is used to assess the effectiveness of the programmes (table 2). For most of the programs it is based on an evaluation of knowledge acquisition and /or a change of practices (reported or observed). In very few cases it involves a direct measure of biological characteristics such as the level of cholinesterase to trace the exposure to organophosphates (e.g. Thomson et al. 2008).

What is measured (indicator of effectiveness) 1.Knowledge acquisition The improvement of the risk perception and the understanding of the rationale of the rules aiming at the reduction of exposures, e.g.

-to read and understand information on the toxicity of the products on the labels, -to integrate this information for making technical choices, -to be aware of the advantages and limits of hygiene rules and protection equipment, -....

Behaviour / practices change

The adoption of practices reducing exposure to pesticides, e.g. -to wear adapted protection equipment in a proper way, -to follow adequate rules of hygiene, -to make an assessment of the necessity to use pesticides against alternative methods that take into account their toxicity, -...

Level of exposure

The actual exposure through direct measure e.g.

-measure of skin contamination at the end of the working day, -measures via biometrical indicators (e.g. level of acetyl cholinesterase when using organophosphate pesticides), -...

Health impact

The final impact of the programme on health and health related expenses number of injuries -health related expenses -...

Table 2. Several ways of assessing the effectiveness on an intervention.

In all the cases, advisory interventions in real work conditions involve an exchange of knowledge and a change of behaviours. The causal structures of individual behaviours and the structure of the farm sector may deeply vary from one society to the next. For instance, if we consider the situation of migrant workers in EU farms, we can find some commonalities between the situations of Mexican migrant workers in the US and Polish migrant workers in the South of France (linguistic barriers...) but there are also huge differences (farm structures, level of workers' organisation etc.). This is why the measures of the effectiveness of advisory interventions in the US can provide some lessons to develop further interventions. However, they are not sufficient to generalise their results to the European situation even if they are obtained with robust methodologies (Berriet et al. 2014).

Target population

In the literature available concerning exposure of farm labour to pesticides in the EU, many papers mention the "farmers", i.e. the head of the farm and his (her) spouse, or "farm labour" without further description of this population. However, the choice of the target population is a very sensitive issue for these interventions and the knowledge of the characteristics of the different sub-groups is essential to secure the effectiveness of advisory programmes. Several factors need to be taken into account, for instance:

-Biological characteristics: pesticides may have stronger health impacts on certain groups of the population (e.g. children, teen-agers, pregnant women...).

-Occupational status: some types of workers may benefit from less protection (e.g. casual workers in certain areas...) -Cultural background and level of education: specific characteristics must be considered by advisory services in particular: the linguistic skills of migrant workers [START_REF] Vela Acosta | Measuring success in a pesticide risk reduction program among migrant farmworkers in Colorado[END_REF]], the differences in risk perception (according to gender [START_REF] Arcury | Reducing farmworker residential pesticide exposure: evaluation of a lay health advisor intervention[END_REF]] and to cultural background) -Specific issues related to particular practices or behaviours (for instance children behaviours on the farm [START_REF] Thompson | Para Niños Saludables: a community intervention trial to reduce organophosphate pesticide exposure in children of farmworkers[END_REF]). This is why most of the papers reporting experiences outside the EU stress the need to identify the various groups who are concerned in order to adjust the interventions accordingly.

These recommendations are very relevant for the EU. For instance, thousands of migrant workers (from the EU or from other countries) work in places where they do not fully understand the language. They may have difficulties accessing safety messages (e.g. on the labels of the products or related to the PPE) and they are not conversant with the local safety regulation. Several studies show that this population is likely to suffer from unsafe conditions of pesticide use particularly in vineyards, horticulture, orchards, and Mediterranean agriculture (e.g. Laurent 2013 for the French Mediterranean Agriculture). Actually, all the papers that describe farm labour characteristics in relation with pesticide use in the EU show the large heterogeneity of farm labour population and the need to take it into account (e.g. [START_REF] Garcia | Pesticide application practices in agricultural workers[END_REF], Lander, Hincke 1992). All categories of people working on the farm deserve specific attention, including farm advisors [START_REF] Nicourt | The human cost of pesticides: how French vine growers and vine advisers deal with risk[END_REF], people who are not employed directly by the farm but work on it.

Institutional building of the occupational health dimension of the Farm Advisory Systems

The EU directive on the sustainable use of pesticides (2009/128/EC) states that in each Member State, the Farm Advisory System (Reg. 1698/2005) should provide adequate advice to meets its objectives, hence to guarantee a safe use of pesticides. The electronic search identified two studies on this topic at the national level, one in Sweden [START_REF] Hoglund | Farmers Health And Safety Programs In Sweden[END_REF]) and a recent one in Ireland (McNamara, Phelan 2008). Most probably, some reports that could provide information exist in several State Members, in their national language. However, we could not identify a scientific paper or a report (for instance form the European Agency for Safety and Health at Work (EU-OSHA)) that would make an inventory of the national initiatives related to this dimension of the Farm Advisory Systems and analyse the various methodologies that are used.

Such studies would be useful to share information and experiences within the EU because foreign experiences show that various institutional frameworks and methodologies can be chosen to set up large scale prevention programs (e.g. "Safe Farm Certification" [START_REF] Donham | Injury and Illness costs in the certified safe farm study[END_REF], programs based on Lay Health Advisors [Arcury et al.2009], specific programs for migrant workers [START_REF] Vela Acosta | Measuring success in a pesticide risk reduction program among migrant farmworkers in Colorado[END_REF], community-based method programs [Orozco et al. 2008], Farmers' Field Schools [START_REF] Mancini | Reducing the incidence of acute pesticide poisoning by educating farmers on integrated pest management in South India[END_REF], effects of a small-group educational intervention designed to increase PPE use and to reduce direct pesticide exposure [START_REF] Perry | Farm pesticides: outcomes of a randomized controlled intervention to reduce risks[END_REF], etc.). The effectiveness of these methods can be measured and the advantage and limits of each method can be assessed (Andrieu 2013, Mora-Sanchez 2013). However, specific studies in the EU context are necessary because the evidence of effectiveness in a certain context is only valid for this population and its environment.

For the time being, this review shows a dramatic lack of reliable evidence in the EU that could help design advisory programs to improve the protection of farm labour from pesticide exposure.
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  . This case study is based on a communication that was made to the 11 th European IFSA Symposium (1-4 April 2014 in Berlin), by Catherine Laurent, Thomas Andrieu and Aldo Mora. It deals with the effectiveness of advisory services interventions aiming at protecting farm labour from pesticides exposure in the EU. It provides an example of implementation of the methodology of systematic review; and highlights learnings from a set of papers that reported interventions outsides the EU, which could inspire the design of evaluation schemes in the EU.

  This section is based on the communication "Effectiveness of Advisory Services Interventions Aiming at Protecting Farm Labour from Pesticides Exposure in the EU", presented by Catherine Laurent, Thomas Andrieu, and Aldo Mora Sanchez at the 11 th European IFSA Symposium (1-4 April 2014, Berlin, Germany). The impact of agricultural pesticides on human health is a source of major concern. The EU directive on the sustainable use of pesticides (2009/128/EC) aims at the reduction of indirect exposure to pesticides (food residues, pollution of the environment...) but also the reduction of direct exposure (farm labour) because the use of pesticides may generate important health hazards for farm labour. Adequate training and advisory services are needed to improve the situation.

	Abstract
	-Context:

  [START_REF] Lander | Indoor Application of Cholinesterase Agents and the Influence of Personal Protection Uptake[END_REF][START_REF] Garrigou | Ergonomics contribution to chemical risks prevention: An ergotoxicological investigation of the effectiveness of coverall against plant pest risk in viticulture[END_REF]. We searched the following electronic databases: Web of Science, Medline, Cabi, Scielo, Cochrane database of systematic reviews, and Econlit. Russia OR Ukraine OR France OR Spain OR Sweden OR Norway OR Germany OR Finland OR Poland OR Italy OR United Kingdom OR Romania OR Belarus OR Kazakhstan OR Greece OR Bulgaria OR Iceland OR Hungary OR Portugal OR Serbia OR Ireland OR Austria OR Czech Republic OR Ireland OR Georgia OR Lithuania OR Latvia OR Croatia OR Bosnia OR Herzegovina OR Slovakia OR Estonia OR Denmark OR Netherlands OR Switzerland OR Moldova OR Belgium OR Albania OR Macedonia OR Turkey OR Slovenia OR Montenegro OR Cyprus OR Azerbaijan OR Luxembourg OR Andorra OR Malta OR Liechtenstein OR San Marino OR Monaco OR Europe). Timespan=All years. Search language=English

	Inclusion	Description	Relevant	Not relevant		
	criteria					
	Population	All categories of farm labour, including casual	Study dealing with at least one	Characteristics	of	the
		labour, including people not directly	category of these people.	population are not described or
		employed by the farm but working on it.		other types (e.g. gardeners).

Search query : (prevention OR advi* OR stewardship OR conseil OR "farmers field schools") AND (pesticid*) AND (agric* OR farm*) AND (health) AND (

De Roo et al. 2000 Lehtola et al 2008 Rautinen et al. 2009 Systematic reviews. Collect

  . These reviews consider all types of injuries. Regarding pesticides, in 2009 Rautinen et al. concluded that "Pesticides constitute a serious health hazard to farmers especially in developing countries. From our review, it becomes clear that measures to decrease these risks have seldom been evaluated. The included time series showed some evidence that banning of a pesticide does not lead to illegal or more dangerous use but that it can have a favourable effect on poisoning fatalities". The reference list does not identify interventions to reduce farm labour exposure to pesticides in Europe.-Two other papers (van den Broucke,[START_REF] Van Den Broucke | Behavioral and nonbehavioral risk factors for occupational injuries and health problems among Belgian farmers[END_REF][START_REF] Colemont | Measuring determinants of occupational health related behavior in Flemish farmers: An application of the Theory of Planned Behavior[END_REF] are focussed on the identification of factors that contribute to unsafe and damaging behaviours among farmers in Belgium. They are based on the same set of observations. All occupational hazards are considered, including pesticide use. The level of education, the vocational training, and the safety training are considered in the variables that describe the farmers, and their link with risk behaviour is analysed. However, these articles do not include the assessment of the effectiveness of any specific intervention.

	Authors		Type of study	Conclusion
	Keifer M. 2000		Review	Most of the identified studies concern tests of PPE
			"Effectiveness of interventions in	and machinery in a controlled environment
			reducing pesticide over exposure	"We found no study that examined the effect of
			and poisoning"	prevention programs on pesticide poisoning per se"
			of	Rautinen 2009. "it becomes clear that measures to
			papers with high level of proof.	decrease these risks [pesticides health hazards]
			Interventions for presenting	have been seldom evaluated"
			injuries in the agricultural
			industry
	van den Broucke,	Cross section survey (510
	Colemont	2007,	farmers)
	Colemont, van den	Determinants of occupational
	Broucke 2008		health related to behaviour in
			Belgium.

This section is partly based on the paper written by M. Berriet-Sollec, P.Labarthe P. and C. Laurent (2014).

http://www.proakis.eu/inventory

Other studies, less frequent, address the question of the effectiveness of farm advice and agricultural R&D at a more macro scale. They try to evaluate the contribution of R&D national public investments on the productivity of the agricultural sector. Such studies have been applied to both contexts of North(Esposti 2000) and South countries[START_REF] Evenson | The economic contribution of agricultural extension to agricultural and rural development[END_REF]. Others aim at measuring efficiency. This involves measuring the value of goods or services produced through public programs against the cost of their production. The goal is then to determine whether the program has produced as many benefits as possible given the resources it has at its disposal.

This section is based on the Master Thesis of Aldo Mora (2013), funded by the PRO AKIS project.

See for instance (http://www.cochrane.org/resources/handbook)

See for instance http://www.plosone.org/static/guidelines#systematic

Directive 2009/128/EC of the European Parliament and of the Council of 21 October 2009 establishing a framework for Community action to achieve the sustainable use of pesticides, in accordance with the Regulation (EC) 1698/2005 of 20 September 2005 on support for rural development by the European Agricultural Fund for Rural Development

Theoretical view point and analysis of the limits of this point of view