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The commitment of managers is one of the facilitators of participatory ergonomics (PE).

However, to achieve this, practical practitioners' strategies vary depending on the organizational context and type of stakeholder and are poorly described in the literature. The purpose of this paper is to describe and to analyze the process and strategies that led to senior managers commitment during a decision-making intervention in a subcontracting context. A reflexive practice method was used to describe strategies implemented during a multi-site research project focusing on musculoskeletal disorders prevention in the meat processing sector. A 3 levels commitment method was developed which included: each subcontractor individually, subcontractors together, and subcontractors with their main contractor. Three strategies from the literature were firstly implemented: the creation of a steering committee, the identification of tendencies to act, the transfer of knowledge. An additional new strategy based on the sharing of a common interest -knife sharpening and maintenance was necessary to achieve the commitment. These results reinforce the importance of stakeholder strategies commitment in PE. A greater consideration for developing a valid framework is needed.

Introduction

The meat processing sector is particularly concerned by the occurrence of MSD (MusculoSkeletal Disorders). This is evidenced by the numerous studies carried out at the international level since the 1980s [START_REF] Claudon | Effect of knife sharpness on upper limb biomechanical stresses-a laboratory study[END_REF][START_REF] Karltun | Maintaining knife sharpness in industrial meat cutting: A matter of knife or meat cutter ability[END_REF][START_REF] Mukhopadhyay | The evaluation of ergonomic risk factors among meat cutters working in Jabalpur, India[END_REF][START_REF] Piedrahita | Musculoskeletal symptoms in cold exposed and non-cold exposed workers[END_REF][START_REF] Tappin | Musculoskeletal Disorders in Meat Processing: A review of the literature for the New Zealand meat processing industry[END_REF]. In France, meat processing activities are experiencing, with the manufacture of footwear and leather goods, the highest frequency of MSD across all industry sectors [START_REF] Dares | L'exposition des salariés aux maladies professionnels. L'importance toujours prépondérante des troubles musculo-squelettiques[END_REF]. Within meat processing sector, MSD accounted for 93% of occupational diseases recognized in 2016 [START_REF] Cnamts | Rapport annuel 2016[END_REF].

The multifactorial etiology of the MSD occurrence [START_REF] Eatough | Understanding the link between psychosocial work stressors and work-related musculoskeletal complaints[END_REF][START_REF] Lanfranchi | Explicative models of musculoskeletal disorders (MSD): From biomechanical and psychosocial factors to clinical analysis of ergonomics[END_REF] has led researchers and practitioners to propose multidimensional MSD intervention models for highlighting the role of organizations both internal and external to the company [START_REF] Macdonald | Requirements for more effective prevention of work-related musculoskeletal disorders[END_REF][START_REF] Roquelaure | Promoting a Shared Representation of Workers' Activities to Improve Integrated Prevention of Work-Related Musculoskeletal Disorders[END_REF].

Workplace participatory ergonomics (PE) interventions are considered to embody a sound strategy for implementing the multifactorial MSD model [START_REF] Gyi | Participatory ergonomics: co-developing interventions to reduce the risk of musculoskeletal symptoms in business drivers[END_REF][START_REF] Punnett | Participatory Ergonomics as a Model for Integrated Programs to Prevent Chronic Disease[END_REF][START_REF] Roquelaure | Promoting a Shared Representation of Workers' Activities to Improve Integrated Prevention of Work-Related Musculoskeletal Disorders[END_REF][START_REF] Tappin | The application of an industry level participatory ergonomics approach in developing MSD interventions[END_REF]. Certain requirements are considered essential to implementation quality [START_REF] Burgess-Limerick | Participatory ergonomics: Evidence and implementation lessons[END_REF][START_REF] Driessen | What are possible barriers and facilitators to implementation of a Participatory Ergonomics programme?[END_REF][START_REF] Haines | Validating a framework for participatory ergonomics (the PEF)[END_REF][START_REF] Morag | A group-level approach to analyzing participative ergonomics (PE) effectiveness: The relationship between PE dimensions and employee exposure to injuries[END_REF][START_REF] Rivilis | Effectiveness of participatory ergonomic interventions on health outcomes: A systematic review[END_REF], particularly stakeholder commitment [START_REF] Dixon | Sustaining Management Commitment to Workplace Health Programs: The Case of Participatory Ergonomics[END_REF][START_REF] Saint-Vincent | Participatory ergonomic processes to reduce musculoskeletal disorders: Summary of a Québec experience[END_REF]. Stakeholders are also defined as "individuals, organizations or communities that have a direct interest in the process and outcomes of a project, research or policy endeavor" [START_REF] Deverka | Stakeholder participation in comparative effectiveness research: defining a framework for effective engagement[END_REF].

However, the practicality of their commitment is not always clearly described in scientific literature (Baril-Gingras, [START_REF] Baril-Gingras | Conditions et processus de changement lors d'interventions externes en SST -Élaboration d'outils pour les praticiens[END_REF][START_REF] Macdonald | Requirements for more effective prevention of work-related musculoskeletal disorders[END_REF]. Section 1.1 and section 1.2. explore the theoretical framework on the commitment of stakeholders in PE intervention and strategies developed by the practitioner-researchers to concretely achieve it. This description outlines a lack of knowledge on specific strategies to mobilize specific stakeholders, the senior managers, in a specific context: the subcontracting context. This issue is described in section 1.3.

1.1. Stakeholder commitment in PE interventions for MSD prevention: a framework PE interventions for MSD prevention "involve a large number of stakeholders both within and outside the company, all with various backgrounds and differences in professional practice" (Roquelaure, 2016, p. 172). Their "commitment", "involvement", "intervention acceptance", "engagement", "mobilization" or "tendencies to act" are necessary components for successful intervention [START_REF] Dale | Facilitators and barriers to the adoption of ergonomic solutions in construction[END_REF][START_REF] Haines | Development of a framework for participatory ergonomics[END_REF][START_REF] Vincent | Ergonomics intervention[END_REF][START_REF] Weestgaard | Ergonomic intervention research for improved musculoskeletal health : a critical review[END_REF]. They all express that MSD prevention requires shared representation of stakeholders, cooperation and concerted action [START_REF] Roquelaure | Promoting a Shared Representation of Workers' Activities to Improve Integrated Prevention of Work-Related Musculoskeletal Disorders[END_REF]. Laneyrie, Caroly andDescatha (2015, 2016) have highlighted the need for "consistent terminology" regarding the commitment and have attempted to propose conceptual model in relation to work-related risk prevention. They defined the commitment in PE intervention, using "mobilization" by focusing on the process to reach it, as "a dynamic and temporal process, introduced by a third party, permitting collective work between different stakeholders actors in order to carry out socially a common object in a capacitating context (given work context) to manage the project and the individual activity of each person" (p.3).

Four conditions influencing internal stakeholders were described to prevent MSD in the hospital sector. These conditions pertain to specific organizational context, individual stakeholder activity, collective work created during the intervention and practitioner strategies (see Fig. 1). Development of individual and collective activities provides the potential for orienting the intervention aims using personal goals and for dealing collectively with performance problems. Those conditions are governed by implementation of different third party (practitioner) strategies at different times during the intervention. Collective work refers here to the way operators collaborate in a work situation through common representation of the subject, coordination of activities and drawing up of common rules [START_REF] Barcellini | The development of collective activity[END_REF].

Fig.1.

Conditions for mobilizing internal stakeholders in preventive intervention [START_REF] Laneyrie | Mobilisation des acteurs dans une démarche de prévention des troubles musculosquelettiques et psychosociaux : un enjeu d'efficacité de l'intervention ergonomique[END_REF][START_REF] Laneyrie | Conditions for the prevention of musculoskeletal disorders and psycho-social : the case of the hospital sector[END_REF] 1.2. Practitioner strategies for achieving stakeholder commitment in the literature PE researchers have described a number of strategies for identifying, achieving or taking part in this commitment. Their identification in the literature could be complicated because few papers detail the implemented strategies. The main strategies available in the literature are described in the table 1.

Strategy implemented Aims Example of Authors cited the strategy

Organize the stakeholder stability To ensure the most sustainable presence of stakeholders throughout the intervention [START_REF] Dale | Evaluation of a Participatory Ergonomics Intervention in Small Commercial Construction Firms[END_REF] Transfer MSD knowledge To give information or training to improve the understanding of the problem by stakeholders [START_REF] Driessen | What are possible barriers and facilitators to implementation of a Participatory Ergonomics programme?[END_REF] Objectify the MSD problem at the company with "preliminary analyses"

To assess and to convince stakeholders of problem existence. Many methods of preventing MSD start with risk assessment using an "easy-to-use" tool. [START_REF] Denis | Intervention practices in musculoskeletal disorder prevention: A critical literature review[END_REF] 

Demonstrate the changes that link health with performance or quality and arguments based on legal obligations or ergonomics measure

To demonstrate, by giving examples of previous ergonomic changes, the positive effects of PE on performance or quality goal(s).

(van der [START_REF] Van Der Molen | Implementation of participatory ergonomics intervention in construction companies[END_REF][START_REF] Vézina | De l'intervention de mobilisation à l'intervention ergonomique et au suivi des recommandations : quels outils pour un suivi du processus ? Paper presented at the 2è congrès francophone sur les TMS[END_REF].

Analyze stakeholders' "tendencies to act" and their relationship at the start of the intervention with regard to the issue of MSD

To identify, for each stakeholder, the perceptions of, and personal issues with, the problem. It also includes the solutions to overcome the latter as well as consistency between prevention issues and stakeholders' activities.

(Saint [START_REF] Vincent | Ergonomics intervention[END_REF] 

Organize and moderate collective discussions on the MSD problem

To confront their point of view by collective discussions gathered stakeholder from different perspectives (production, quality, maintenance, security, etc…) [START_REF] Laneyrie | Conditions for the prevention of musculoskeletal disorders and psycho-social : the case of the hospital sector[END_REF] Table 1. Strategies to commit stakeholders Based on the diversity of PE, the types of strategies implemented could vary taking into account the stakeholders diversity (senior manager, workers, etc.) as well as the characteristics of the context, in which the intervention is performed. Nevertheless, the practicalities of commitment are not always clearly described in scientific literature like most socio-organizational aspects of ergonomics interventions [START_REF] Baril-Gingras | Conditions et processus de changement lors d'interventions externes en SST -Élaboration d'outils pour les praticiens[END_REF][START_REF] Karanika-Murray | Engaging leaders at two hierarchical levels in organizational health interventions: insights from the intervention team[END_REF][START_REF] Macdonald | Requirements for more effective prevention of work-related musculoskeletal disorders[END_REF]. Ergonomics practices, especially PE, are indeed largely based on implicit theories and not always clearly formalized [START_REF] Haines | Development of a framework for participatory ergonomics[END_REF][START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF].

Specific strategies to commit subcontracting managers : a lack of formalization

Top level management refers to the highest ranking executives, who lay down company policy. Managers are integral to stakeholders and their commitment is necessary for the success of MSD prevention intervention [START_REF] Brown | Participatory ergonomics[END_REF][START_REF] Burgess-Limerick | Participatory ergonomics: Evidence and implementation lessons[END_REF][START_REF] Haims | Theory and practice for the implementation of 'in-house', continuous improvement participatory ergonomic programs[END_REF][START_REF] Haines | Development of a framework for participatory ergonomics[END_REF][START_REF] Saint-Vincent | Participatory ergonomic processes to reduce musculoskeletal disorders: Summary of a Québec experience[END_REF][START_REF] Yazdani | Barriers for implementation of successful change to prevent musculoskeletal disorders and how to systematically address them[END_REF].

Difficulties in committing senior management may involve "resistance to health and safety", insufficient knowledge of the problem or conflicting obligations (lack of time, conflict between jobs and health requirements) [START_REF] Brown | Participatory ergonomics[END_REF][START_REF] Dixon | Sustaining Management Commitment to Workplace Health Programs: The Case of Participatory Ergonomics[END_REF].

In a French subcontracting context, the subcontracting employer must legally organize MSD prevention for his operators. However, the context-based factors affecting operator activity, which in turn determine MSD risk factors, depend on the main contractor's choices and decisions. Concurrently, worker employment, by subcontractors operating in the main contractor's working environment, increases the number of stakeholders and complicates stakeholder interactions. In the construction industry, an evaluation study of a PE intervention in small construction firms showed a low contractor support [START_REF] Dale | Evaluation of a Participatory Ergonomics Intervention in Small Commercial Construction Firms[END_REF]. The chosen strategy implemented at the beginning of the project -informational meetings with contractors and signed partnership form indicating their support for the program -appeared insufficient to ensure their commitment. Consequently, the program could not be implemented as well as intended. The authors concluded "Future interventions should engage higher levels of the construction organizational system to improve contractor involvement for reducing workrelated musculoskeletal disorders" (p.465). [START_REF] Van Der Molen | Implementation of participatory ergonomics intervention in construction companies[END_REF] argued "future researchers should focus more on the implementation activities that commit stakeholders to the desired behavior" (p.202).

Aims

Based on the diversity of PE, the types of strategies implemented could vary taking into account the stakeholders diversity (senior manager, workers, etc.) as well as the characteristics of the context, in which the intervention is performed.

In a subcontracting context, the senior managers commitment may be more complicated and may require implementation of a multi-level commitment process involving different strategies. Strategies known in the literature could be insufficient to take into account the specificities of the subcontracting context. To reduce this gap, the practitioner-ergonomist's activity can be considered as a scientific object in centered activity approach [START_REF] Daniellou | The french-speaking ergonomist's approach to work activity; cross-influences of field intervention and conceptual models[END_REF]. Indeed, the description of the practitioners' practices is one of the aims of ergonomics [START_REF] Haines | Validating a framework for participatory ergonomics (the PEF)[END_REF].

There is a need for a description of practitioners' strategies for achieving PE commitment under subcontracting condition in order to overcome the lack of the visibility concerning possible prevention practices.

The purpose of this paper is to describe and to analyze a multi-level process that led to senior managers commitment during a decision-making intervention in a subcontracting context. More precisely, it aims to analyze what were the strategies projected by practitioners? What were the implemented strategies? If a gap existed, what factors related to subcontracting led practitioners to adjust their method? How were the adjusted strategies constructed and implemented?

The results of this paper could, more broadly, participate in the visibility and formalization of ergonomics' practices.

Method

Reflexive practices

The method used is a post-study approach based on the reflexive practice where the practitioner proposes a posteriori a reflection on his/her own activity.

Reflexive practice is one of the available methods which aim at providing data on practices and modelling the activity of practitioners [START_REF] Daniellou | The ergonomist is a worker ? That is the (epistemological) question[END_REF][START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF]. This method was formalized by Shön (1983). Its purposes are to learn about our concrete actions implemented to achieve a practical aim (solve problems and thus improve actions) by describing the process by which practitioners adjust his/her strategy to the context. In summary, it aims to advance an explanatory theory or ask/examine a previous theory (generate action-related knowledge under real conditions).

The development of this method is based on the idea that professional practice is not a simple application of theoretical knowledge. Reflexive practice is a way for professionals to learn from complex, uncertain situations or situations where clear professional practice doesn't exist. It has been used to provide data for modeling ergonomic intervention based on analyzing activity [START_REF] Daniellou | Activity-oriented approaches to ergonomics: some traditions and communities[END_REF] regarding the diversity of ergonomic interventions and the necessity to adjust them to the specificities of each context [START_REF] Dugué | L'intervention ergonomique comme acte pédagogique[END_REF][START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF]. The back and forth between theories and practices allowed the practitioners to analyse the implemented method but also to question existing theories through new knowledge produced from the ergonomic intervention. The value of results will be made in further projects by other researchers.

Description of the analyzed situation :a multi-level commitment process

Our analysis take place in a multi-site research project on MSD prevention in a subcontracting context in the meat-cutting sector in France. The reflexive practice was applied to analyze the process that led to senior managers commitment during the decision-making intervention. Three subcontracting meat-cutting companies supported by their trade union were asked to improve their MSD prevention strategies to comply with the French national health and safety program (and to thereby avoid financial penalties) by their respective regional health insurance funds. Each subcontractor was doing their work in and for a contracting company. By law, subcontracting companies must protect the occupational health of their employees despite working on the premises of butchery contractors, themselves meatcutting specialists. In response to these subcontractors' request, a team of two practitionerresearchers from a national health and safety research institute proposed a multi-site participative research project aimed at MSD prevention at the 3 subcontracting companies involved. The practitioner-researchers included a biomechanics and an ergonomics researcher, and will be termed the "practitioners" in remainder of this paper. This on-site PE intervention was intended to analyse meat-cutting activities and knife maintenance activities, including objective and subjective assessment, in a sub-contracting context [START_REF] Barrero | Validity of self-reported mechanical demands for occupational epidemiologic research of musculoskeletal disorders[END_REF][START_REF] Wong | The association between back pain and trunk posture of workers in a special school for the severe handicaps[END_REF]. This paper focuses on the process and the strategies used by the practitioner-researchers for mobilizing senior management at the 3 subcontracting and their contracting companies.

Data collection and process analysis

In line with [START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF] guidelines concerning data needed for reflexive practice on activities, data collected were based on both the "system" and the practitioners' actions. Data on the system were the context, the opinions surrounding MSD issues.

Data on the practitioners' actions were the following: (1) the practitioners' initial hypothesis, the projected method and implementation and the projected results of the intervention; (2) data on reflexive practices during the intervention and the adjustment of the method (by comparison with the pre-projected); (3) the final results.

Those data were collected a posteriori by practitioners in "historical" formal and informal documents or presentations as detailed in Table 2. They allowed the collection of data from the start, during and at the end of the commitment method.

Data sources Number of analyzed documents

Minutes of meetings drafted by participants and validated by all 6

Practitioners' presentation/documents shared with stakeholders 2

Practitioners' notes written during the meeting 5

Notes of preparation/debriefing before/after meetings of practitioners and regional health insurance fund representatives 4

Practitioners logbook including practitioner debriefing after each meeting and "specific moments" such as discussions with stakeholders, opinions and strategy building 12 entries

Table 2. Data sources

The process analysis involved one of the practitioners reconstituting the initial hypothesis, the projected method and projected results, method adjustment and final results. This reconstitution was then submitted to the second practitioner for validation of the proposed interpretation, in order to minimize the risk of inaccurate reconstruction of the process. We described also the senior managers commitment following a qualitative review of all data and a consensus process by the two practitioners involved in the project. The qualitative criteria used to evaluate successful and tangible commitment were : shared representation and concerted actions among managers, support for implementation principles (analysis of real situation, video recording, worker interviews, etc.), along with provision of human, technical and financial resources for the intervention.

Results

The results detail the practitioners' initial hypothesis to commit managers in a subcontracting context and the formal projected method (section 3.1), the implemented strategies including the adjustments of the projected method (section 3.2), and the overview of implemented strategies and results (section 3.3).

Practitioners' initial hypothesis concerning commitment and formal projected method

Practitioners thought that many stakeholders, with perhaps very different perceptions of the problem and working at different companies could be a limitation for implementing the PE intervention. Three "levels" of commitment were considered by the practitioners as absolutely necessary to engage senior managers in this subcontracting context with several companies.

These levels, outlined in Fig. 2, are the following : .

(1) The first level is to commit each senior subcontractor manager individually to engage them in a PE intervention on MSD,

(2) The second is to commit together the senior subcontractor managers to mutually share knowledge for MSD prevention,

(3) The third is the commitment of each "subcontracting company" with its main contractor on MSD prevention. This level is necessary to be able to provide data (observations, measurements, etc.) from contracting companies in relation to subcontracting workers.

Legend SC: subcontracting company CC: contracting company

Fig.2. Three levels commitment

To achieve these 3 levels of commitment, the practitioners' planned the following projected method, based on strategies from literature to achieve a commitment in PE intervention (cf. (d) Organize and moderate collective discussions on the MSD problem.

Implemented strategy

Organize the senior subcontractor managers and partners stability

A steering committee was set up to establish a basis for senior management stakeholder stability. This committee was composed of the 2 practitioners, 2 representatives of their regional health insurance fund partners, 5 managers (company director and health and safety officer) of the 3 subcontracting companies and the president of their representative trade union. The general aim was to progress collectively in preventing MSD in subcontracted meat processing activities. Rules were defined for committee membership: stability of the members involved, possibility of integrating new members or companies subject to the agreement of each existing member. Four meetings occurred over a five month period. Minutes of each committee meeting were drafted and validated with all attendees.

Analyze the "tendencies to act" and moderate collective discussions on the MSD

During the first steering committee meeting, senior managers were invited to express their views on MSD (perception of MSD problem, personal experience of MSD, relationships with other entities especially contractors, and perception of solutions for overcoming the problem).

On the first level of commitment, with regard to the senior managers' perception of the MSD problem, all 3 were convinced of the need to act because of the damaging effects of MSD. A director, for example, said " Guys are our added value, we must act to protect them".

Also mentioned was the loss of know-how and competitiveness related to the occurrence of MSD, along with the additional efforts required to replace the absent meat-cutters.

Their perception of MSD appeared strongly related to workers behavior (physical conditions, hydration, leisure time constraints, etc.) or to the influence of contractors that imposed a multiplicity of operating conditions (tools, work places, work organization depending on the situation) on the work. Consequently, their perception of solutions ensuring MSD prevention was mainly based on individual behavior.

For the second level of commitment, at the end of the meeting, these issues brought them to consider extending the results of the collective work to other subcontractor companies of the same professional trade union (despite the highly competitive nature of the meat processing sector). In this case, these three companies could become "the example to follow" in terms of MSD prevention through their president of their representative trade union.

On the third level of commitment, subcontracting managers' voiced the difficulties of requesting changes from their main contractors given the commercial relationship. Their perception of an intervention to prevent MSD did not include the need to observe meatcutting activities especially as their perception of MSD was based on individual behavior.

They feared that such requests would convey a negative image to their customers. "We must not forget that it is a request from the outside companies (service providers) and not the mixed (Subcontracting Company/Contracting Company. "

After the first steering committee, practitioners noted in their logbook "The idea of introducing user company (clients for providers) into the work analysis is mentioned. The group did not strongly reject this proposal but we (the practitioners) must work with caution".

Transfer MSD knowledge and moderate collective discussions on the MSD problem

The practitioners decided to transfer general knowledge of MSD etiology in relation to meat processing activities to broaden understanding of factors involved in their occurrence and to justify the need for on-site PE intervention based on analysis of meat-cutters activities.

The training was based on the content of Fig. 3, drawn from current knowledge on the MSD occurrence.

Fig.3. Risk factors and causes of MSD in meat processing

The aim of the training was to deepen the steering committee members understanding of worker activity and contractor interrelationships and hence the conditions governing worker exposure. The main contractors influence most of the causal factors involved in MSD occurrence. Among these factors, maintenance of the knives used by subcontractor personnel is a prime risk factor in meat processing-related MSD and this can be performed by main contractor operators. Subcontractor managers referred to disagreements with contractors on knife maintenance quality; these directly affected the activity of their meat processing employees and thus the dynamics of MSD risk and their causation. Consequently, the practitioners expected that information of an understanding of MSD occurrence including all these factors highlighted the impossibility of avoiding main contractor commitment.

At the end of the second steering committee meeting, senior managers therefore understood that it was the main contractor that defines the characteristics of the activities performed by their operators. Nevertheless, they still rejected the possibility of discussing the MSD problem with them. They felt this negative image could compromise the durability of their commercial relationships with user companies. Providing details of their work-related constraints and MSD risk factors, to persuade them to act, in fact had the opposite effect to that expected by the practitioners. After the meeting, practitioners noted in their logbook, "The discussion focused on the possibility of introducing the contracting company into the analysis. The companies are convinced of this necessity but do not know which strategy to adopt to approach them while preserving the commercial link".

Adjustment of the projected method: adding a "shared interest/element"based strategy

The strategies adopted during the initial steering committee meeting appeared insufficient in convincing senior subcontractor managers to involve their main contractors in ergonomics interventions. A new strategy was therefore developed by practitioners, for the third steering committee meeting, based on the "shared interest" of subcontractors and their respective main contractors. Knife maintenance enabled demonstration that, for them, knife sharpness depends not only on the sharpening, steeling and cutting skills of operators (see Fig. 4a,b,c), but also on the main contractor's choice of knife and on sharpening by a main contractor employee (see Fig. 5). Knives were considered as "a shared interest" for subcontractors and main contractors, which are both affected by knife usage and knife consequences on MSD exposure risk factors. Analysis of meat processing activities based on monitoring knives (quantitative and qualitative evaluation) throughout the working day was proposed at the fourth steering committee meeting [START_REF] Savescu | Objective assessment of knife sharpness over a working day cutting meat[END_REF]. For the practitioners, this meant that knives could provide the opportunity for highlighting process organization, task distribution, and resource allocation factors, among others. For the subcontractors, shifting the focus of an MSD prevention intervention towards improved knife sharpness allowed them to take part in a joint proposal with the main contractor. The strategy no longer only appeared to involve obtaining main contractor approval for activity analysis to prevent MSD in subcontractor employees. It provided subcontractors with the opportunity to become partners and to reflect on a common interest, specifically knife maintenance, in conjunction with their main contractor.

3.3.Overview of implemented strategies and results

Figure 6 summarizes the four temporal stages of the implemented process including the practitioners projected strategies and the observed results described in previous sections. (specific installation of knife sharpness measuring system, interview room, etc.). Commitment of senior main contractor and subcontractor management prompted development of a participative approach at each company. Results were reported to each main contractor and subcontractor to allow a common action plan to be drawn up.

Collective commitment and results sharing among companies generated new knowledge of MSD occurrence in butchery under subcontracting conditions for practitioners, practitioners and companies.

Discussion

This reflection around practitioner strategies for mobilizing senior management forms part of a broader study aimed at identifying solutions to prevent MSD in a subcontracting context.

The method adopted (activity-centered PE) required the commitment of senior managers not only to convince subcontractors to address the MSD problem, but also to access real work situations. Poor description to date of strategies for achieving PE commitment under subcontracting conditions makes our description helpful as a contribution to overcoming the existing lack of the visibility concerning possible prevention practices.

The implicit practitioners' framework, as well as the difficulties faced by practitioners and the solution strategies developed by them are discussed in section 4.1. Then, the method used in this project paper is discussed section 4.2.

Commitment conditions in a subcontracting context: available strategies

The subcontracting context represented an additional barrier to mobilizing senior managers because of the complex nature of the relationships among stakeholders. This analysis is in line with difficulties described by [START_REF] Dale | Evaluation of a Participatory Ergonomics Intervention in Small Commercial Construction Firms[END_REF] in the construction sector. Implementation of a multi-level commitment process, including different strategies, allowed the practitioners to achieve their goals. Among the strategies from the literature, establishment of regular steering committee meetings enables senior managers to take advantage of a privileged forum for temporally, physically and cognitively coordinating progress in commitment and reporting of to developing collective work [START_REF] Barcellini | The development of collective activity[END_REF]. The collective nature of the project may have indeed helped subcontractors to engage in the intervention (see Fig. 7).

Subcontractor manager perception of the opportunity to act was limited by fear of a negative image of an MSD prevention intervention, by definition limited in scope to their operators. They were unable to consider an intervention involving analysis of the real activity of their operators on their main contractor's site. Moreover, as observed by [START_REF] Dul | Ergonomics contributions to company strategies[END_REF], they linked the prevention of MSD only with their obligation to prevent the health of their employees. They didn't associate the results of the intervention with the global performance for them and their contracting company. The new proposed strategy based on "shared interest" including knife sharpness monitoring and quantitative assessment [START_REF] Savescu | Objective assessment of knife sharpness over a working day cutting meat[END_REF] allowed subcontractor managers to consider MSD prevention collectively outside the issues associated with business relations with main contractors. Unlike [START_REF] Laneyrie | Mobilisation des acteurs dans une démarche de prévention des troubles musculosquelettiques et psychosociaux : un enjeu d'efficacité de l'intervention ergonomique[END_REF], who advised practitioners to stress the purpose of an intervention rather than the resources (p. 347), the practitioner team proposal for using quantitative assessment of knife sharpness appeared important to senior managers' in deciding whether to take part. In the senior management view, quantitative assessment curtailed the risks of partiality and subjectivity and could contribute to developing an intervention logic, while generating a collective dynamic with stakeholders from different companies.

Commitment also gained momentum with time and collectively, thereby overcoming blocking (e.g. access to real work situation) and methodological (e.g. possibility of filming) issues, and it generated understanding of work situations (each stakeholder contributing some of the information). Commitment meant not only agreement of senior managers and their study participation, but also willingness, engagement and support (symbolic and financial).

Beyond "collaboration" or participation, it was really up to the intervention participants "to take with them" the company stakeholders and develop "collective commitment". This statement is also close to the definition of the collective commitment by Tremblay and Wils (2005, p. 38): "a critical mass of employees who carry out actions" (irrespective of whether such actions form part of an employment contract or whether they are paid or not), beneficial to the well-being of others, the organization and to the accomplishment of a collective work" (suggested translation). 

Reflexive practice method

To face difficulties of commitment in PE interventions, van der Molen (2005) advised better matching of the ergonomics consultant. But how could we help them to achieve commitment? The aim of this study was not to determine the extent to which the projected method (program) was implemented as intended to commit senior managers. It was to describe how the projected method need to evolve to take in consideration the specific context of subcontracting and the impact of those adjustments on managers commitment. We chose reflexive practices to achieve this end.

Reflexive practice on the commitment processes during the intervention was performed after the study. A limitation of retrospective analyses is the risk of inaccurate reconstruction of a real process [START_REF] Jackson | Entre situations de gestion et situations de délibération, l'action de l'ergonome dans les projets industriels[END_REF]. This risk was limited here through the use of data collected during the intervention. Additionally, processes were reconstructed by one practitioners and validated by the second to limit real process deformation.

A second limitation of retrospective analysis, based on "historical" thus available data, concerns the possibility of an incomplete data collection. In our case, practitioner opinions were recorded in their logbook and notes, thereby providing an important source of data. [START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF] considers that researchers or practitioners of the same discipline explain and formalize their theories less because they share implicitly most values and strategies. An analysis by a practitioner of their own practice suffers from subjectivity that is methodologically accepted but can be considered as scientifically weak. In our case, different initial training of each practitioner-researcher (ergonomics and biomechanics) imposed broad comparison of projected strategy-related views, which curtailed this drawback. In addition, for a future similar work, the participants' perceptions of the different commitment strategies applied could be collected.

The reported results refer only to the negotiation stage leading to a decision to intervene.

However, commitment continues throughout the intervention and objectivized strategies should be developed at each stage [START_REF] Bellemare | La transformation des situations de travail par une approche participative en ergonomie : une recherche intervention pour la prévention des troubles musculo-squelettiques[END_REF][START_REF] Van Der Molen | Implementation of participatory ergonomics intervention in construction companies[END_REF]. To take this further, it would be interesting to determine the extent to which those strategies maintained the commitment throughout the intervention and the potential effects for the improvements of work situations. Any quantitative measurement of the level of understanding, perception or knowledge would also be needed.

Certain cases and, of course, a single case are insufficient to produce a valid framework.

Nevertheless, as stated by [START_REF] Petit | Quelles données pour la recherche sur la pratique de l'ergonome ?[END_REF], some cases "allow us to discuss the limitations of the dominant models and to propose new models which, while being coherent with most of the previous observations, incorporate observations from new cases better and must be subjected to new tests/trials" (suggested translation, p. 397). The case reported in this paper constitutes material for discussion on current knowledge pertaining to senior manager commitment.

Conclusion

A multi-level method including 4 strategies was applied in this study to senior management commitment in a subcontracting context. Three of the strategies implemented were already known in the literature and one strategy, the focus on an interest shared by SCs and CCs, was proposed. There is a need for a continuous reflection on the practices to adapt PE intervention in innovative and efficient ways based on the specific characteristics of the increasingly complex socio-organizational contexts within companies.

Future research should be encouraged in order to describe PE strategies based on a uniform framework so as to: (1) complement knowledge available to practitioners in relation to social construction of an intervention; (2) provide material for literature reviews that considers the specific characteristics of this stage as well as multiple cases studies; (3) encourage discussion around different approaches to interventions and ergonomics. To this end, study cases and evaluation should be described in a "dense" manner to account accurately for the specific context in which the data were collected, thus allowing results to be mutually compared or compared with those from new studies on the same subject.

  Organize the senior subcontractor managers and partners stability with the setting up of a steering committee. (b) Analyze the senior subcontractor managers' individual and collective'"tendencies to act" and their relationship at the start of the intervention with regard to the issue of MSD . This meant ensuring understanding of : (1) their MSD occurrence perception (2) their MSD occurrence perception related with their work activities (3) their relations with others concerning the MSD problem (4) their perception of solutions to overcome the problem. (c) Transfer MSD knowledge and highlight legal prevention obligations: with regard to the latter step and if necessary.
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 5 Fig. 4a. The sharpening Fig.4b. The steeling Fig.4c. The meat cutting

Fig. 6 .

 6 Fig.6. Schematic view of main stages of senior management commitment: aims, effects and strategies Combining all strategies resulted in direct involvement of the subcontractors. They all decided to arrange the intervention themselves with their main contractors, assisted by a written description of the intervention objectives and a method co-developed with the practitioners. Each subcontractor could thereby negotiate a joint intervention, which balanced its own stakes with those of its main contractor. At the end, the 3 main contractors not only gave their consent, but became supporters of MSD prevention action. Each company's senior management committed resources to the intervention including: (1) allocating worker time to informing co-workers of the study and conducting interviews with some of them (1) 1 hour individual interviews with 28 subcontractor meat-carvers and paired interviews associating 14 subcontractor meat-carvers and 10 main contractor workers); (2) access to confidential data; (3) allocation of materials in support of the intervention. All main contractors backed technically and financially most of the resources needed to collect data

  MSD occurrence through access to common knowledge. Development of collective work among senior subcontractor managers could be prompted by shared knowledge and viewpoints emerging from the search for action-related trends and discussion during knowledge transfer. On this point, for a better macroscopic view, the illustration of the link between MSD, risk factors and their determinants involving the specific context of the subcontracting could be improved (based on the MSD occurence model proposed byBellemare et al (2002, p. 4). The position of managers on a similar level of the organization chart could also enable senior managers to benefit from reciprocal knowledge of their separate operations, thereby favoring this collective work. At the same time, this similar position and the shared representation of the relationship between main contractor and subcontractor reinforce the difficulties for practitioners to involve them in PE. Finally, shared resources (individual and reciprocal knowledge, operative and cognitive synchronicity) are all necessary
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 7 Fig. 7. Conditions for multi-level mobilization of senior managers in a subcontracting context (based on the framework proposed by Laneyrie, 2015)

  

  

  

Acknowledgements

The authors express their gratitude to managers and partners who participated in this study. In addition, they thank Gilles Reno for his technical support. No conflicts of interest have been identified.