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The Foundation for an industrial safety culture is a French public-interest research foundation which was
created in 2005. It funds research on industrial safety and the management of technological risks. This call
for proposals aims better to understand and to improve training and related skill-developmentmechanisms
(including mentoring, the use of simulators, discussion within a community of practice) and their impact
on industrial safety. The call concerns two topics:

. Effectiveness of training and related mechanisms for skill development, which aims better to understand
the benefits and the limits of mechanisms used to improve knowledge and professional skills, and
which raises questions related to the measure of effectiveness and efficiency;

. Newmechanisms for the development of safety-related skills, which aims to allow experimentationwith
new types of training activities that better articulate the top-down and rule-compliance dimensions
of safety management with the “bottom-up” dimensions of experience, skills and adaptation.

Keywords: training, transfer, professional skills and competencies, safety, effectiveness, tradecraft, com-
munity of practice, experimentation, empowerment vs. compliance.

The scientific disciplines which seem most relevant to the call are organization studies, the cognitive
sciences (in particular developmental psychology), education sciences (in particular vocational training),
ergonomics, law, economics and engineering. Inter- and multi-disciplinary projects are encouraged.

The call budget is 700 k€. The call aims to fund applied research, with project sizes between 50 and
200 k€. The call is open to applicants from all countries, though participation in programme seminars will
be more convenient for applicants coming from Europe.

Important dates for the call, which includes two stages:

. letters of intent (max. 5 pages) before March 31st 2016

. detailed proposals before June 1st 2016

. funding decisions notified on June 23rd 2016

. projects start from September 2016

For more information, see the call web page:

. https://foncsi.org/en/CfP-2016/ (in English)

. https://foncsi.org/fr/AO2016/ (in French)
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1 Introduction

The Foundation for an industrial safety culture (FonCSI) is a French public-interest research foundation
created in 2005. It funds interdisciplinary research projects on technological risks and the human and or-
ganizational factors of safety. Through the transfer of research results to industry, the FonCSI improves
industrial safety for all stakeholders: public authorities, associations and NGOs, local government, re-
searchers, firms, trade unions, etc.

In 2015, the FonCSI launched a work programme on “professional training and industrial safety”:

. a working group launched in 2015 prepared a state of industrial practice on this topic and the prob-
lems encountered, in order to identify relevant research questions;

. a call for research proposals, published at the beginning of 2016, based on these research questions
and aiming to develop knowledge that can allow industrial practice to improve.

This document describes the scientific topics, the nature of the projects that will be funded and the admin-
istrative details of the call. An associated document titledGuidelines for evaluators describes the evaluation
process and criteria, and can be read by all interested parties.

2 State of the problem

This call results from a certain number of observations:

. Analyses of the causes of industrial accidents sometimes identify a “lack of professionalism” or “in-
adequate professional skills” (most often concerning a front-line worker) as a factor that contributed
to the accident sequence.

. Companies operating high-hazard activities make large investments in training, but the return on
this investment is often felt to be lower than hoped for.

. Academic researchers hold a predominantly critical view of training and skill-development activities
within firms, suggesting that classical training consisting of presenting theoretical content in a class-
room context has relatively little effect on the situated activity of workers1. Some researchers go so
far as to describe professional training as an activity which is driven as much by external pressure
(from regulations, control authorities, the media, NGOs and the public) and the imperative to show
that “we are working to improve safety” [Boltanski] as by the specific needs of sharp-end workers.
Clearly, while classroom-based training is necessary (in order to present abstract fundamentals), it
must be supplemented by situation-based training.

. The tension between compliance-based safetymanagement and “bottom-up” resilience-based safety2,
between “safety as developed in routine work situations” and “ability to respond to exceptional sit-
uations”, and finally between “safety resulting from trade skills and professional competencies” and

1 The traditional (cognitive) view of learning, which largely underlies classical classroom-based training, focuses on theway inwhich
individuals acquire information and memorize knowledge. This knowledge can be of a factual, conceptual, discursive, procedural
(which routine to apply in which situation) or conditional (which other forms of knowledge should be applied in this situation)
nature. Classical training mechanisms (transferring information from a knowledgeable person to a less knowledgeable one) may
develop individuals’ factual knowledge, but their concrete impact on professional practice in the workplace and on the way in
which problems are resolved is poorly documented [Billett 1996, 2001], [Palincsar 1998, p. 347]. Other researchers have focused on
the socio-cultural dimensions of learning, analyzing the role of social practices and the nature of situations in which knowledge
is used [Gherardi 2006]. In this view of learning, individuals learn through their everyday work and during discussions with other
people (establishing a common terminology, shared meanings for actions and situations), by observing the collective norms and
discussions on “quality work”, and through interaction with the artifacts and tools present in the workplace. Knowledge is seen as
the ability competently to participate in the activity and to interact with others. Research into vocational training aims to bridge
these two viewpoints on learning by bringing together the cognitive (personal) dimension and the social influences [Billett 2011].

2 Resilience-based safety is a safety that is built through everyday work, which cannot be separated from ordinary practices in the
workplace, which arises from front-line workers’ ability to deploy their expertise and professionalism to detect deviations and
implement effective corrective actions. Compliance-based safety is driven by the design of standards, equipment and operating
procedures, exhaustive hazard identification during system design and the implementation of preventive and protective barriers.
It is also enabled by workers’ ability to follow procedures “correctly”, each deviation being seen as a source of risk. These two
“reservoirs” of safety are partially complementary.
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“safety resulting from system design and the safety management system”3 have a strong impact on
the nature of the knowledge and skills that workers (both front-line and management) are expected
to acquire. However, these tensions are not always resolved clearly in the design of training curricula
and other professional skill development activities. Safety is less a state than a process that allows an
individual to make sense of the situation they are confronted with (routine or abnormal), thanks to
their knowledge and experience, and allows them to develop an appropriate response [Rasmussen].
The very rare nature of certain extreme and abnormal situations makes it difficult for workers to
develop the skills necessary to control them.

This call aims to fund research activities that allow the improvement of training, skill development and
professionalization activities4 and their contribution to industrial safety. The term “training and profes-
sional skill development” is used in this document in an inclusive manner to designate all the proce-
dures and practices, both formal and informal, that allow workers to acquire information, knowledge and
skills that enhance vigilance and prevention, that improve their understanding of the risks associated
with their work, of the technical and organizational barriers put in place to control these risks (includ-
ing safety procedures), and of organizational issues related to safety and performance. A wide variety
of training and skill-development activities exist, including classroom-based training, online or distance
learning, simulator-based training, apprenticeship and mentoring programs, discussion groups within a
community of practice, learning by doing, and discussions within a workgroup such as pre-job briefings,
post-operation debriefings and storytelling practices.

Scope. FonCSI is concerned by industrial safety and the prevention of major accident hazards, but the
current call is not limited to “safety training”, not to the activity of safety professionals. It concerns all
activities that aim to develop workers’ job-related skills and competencies and which may have
an impact on industrial safety [Hale 2016]. It also concerns a variety of occupational positions within
the firm, from top managers to experts to sharp-end workers.

3 Topics

The call comprises two related topics:

. The first topic aims better to understand the value and the limits of existing training methods
in terms of improving knowledge, skills and professionalism and their link with safety per-
formance. Respondants are invited to analyze the way in which training methods allow workers to
internalize safety rules; projects will analyze the types of learning that are the most relevant in al-
lowing individuals to transform the external obligation constituted by the safety rule into an internal
obligation to implement the rule and adapt it to concrete situations.

. The second topic allows researchers to propose and test new training or professional skill-
development methods, or to highlight the importance of existing practices that have not been
officially identified and integrated within the formal training system.This topic aims to understand
how training integrates the professional knowledge and the skills of experienced workers: projects
will emphasize the way in which individuals contribute to the training content and the way in which
curriculum designers integrate workers’ experience-based knowledge and skills.

3 Communities of practice, professions and trades develop over time a set of approved ways of working that are recognized by “good
professionals” as the correct (and the safe) way of doing things. Safety management systems, under the responsibility of the HSE
hierarchy, provide a set of work rules and bureaucratic procedures that aim to ensure that risks are controlled. These two sets of
rules are “owned” by different groups of people, and their complementarity is not inevitable.

4 By “professionalization”, we intend to describe the process through which members of a same work activity, or of a community
of practice, organize themselves to resolve problems encountered in their work (control risks and ensure performance and quality
are maintained), qualify the work context, define the set of tasks that must be implemented and ensure that the associated skills
are recognized. These skills must be formalized so that they can be communicated and shared. The formalization process involves
the making-explicit process which transforms knowledge in action into knowledge about action.
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3.1 Effectiveness and efficiency of training and related mechanisms for skill development

Context: firms operating in high-hazard industries make large investments in professional training, in
order to respect legal obligations (in some countries), but also to improve the control of industrial risks.
However, there is a shared feeling — that could be worth revisiting [Gilbert 2015] — that the return on
this investment is lower than that hoped for. Indeed, accident investigations often point to a lack of pro-
fessional skills or competencies as a factor that contributed to the accident, and tests show that the level
of knowledge retention after classical classroom-based training is lower than objectives.

Working safely is more than just learning to apply pre-existing rules [Hale and Borys 2013a,b]; studies
show that direct application of safety procedures is not always effective5 and that it can in fact be danger-
ous6. Working safely is also working on the safety rules to adapt them to the local context, to internalize
their meaning, to redefine them or create them when they do not exist. Which training and professional
skill-development mechanisms can encourage and foster this transformation from a description of the
actions to be undertaken into an informed appreciation of the meaning of those actions?

Questions:

. How to measure the effectiveness of different training and skill-development mechanisms
(classroom-based training, e-learning, use of simulators [Colombo and Golzio 2016], learning-by-
doing, mentorship programmes [Govaerts and Dochy 2014], etc.)? Which metrics are relevant (im-
mediate satisfaction surveys, measures of the level of impact on safety expertise, etc.?) How to assess
the impact of these mechanisms on workers’ ability to react appropriately in abnormal or extreme
situations, given the very low frequency of such situations?

. What is the relative effectiveness of existing training mechanisms?

. How can the effectiveness of these mechanisms be improved? Are higher-performance mechanisms
needed? Under which conditions can these new mechanisms be effective?

. Which types of training mechanisms are suited to different types of learning (development of theo-
retical knowledge, of ability to react in an appropriate manner to abnormal situations, of vigilance
capabilities…)? To what extent are distance learning mechanisms appropriate for the development of
knowledge and skills related to safety?

. How can knowledge and skills be brought up to date, and how to ensure that they do not disappear
over time, without requiring workers to repeat the same training courses (which often generates a
certain amount of lassitude)?

. How does the content of professional training courses translate into operable knowledge, and how is
this knowledge combined with knowledge and skills developed on the job [Baldwin and Ford 1988;
Blume et al. 2010]?

. To what extent should training methods and the training content be adapted to the situated work
activity? Are different training mechanisms required for exceptional and for routine situations?

Types of research: projects should aim to make concrete contributions to the way in which safety train-
ing and professional skill-development is designed and implemented. Most funded projects will include
some fieldwork (cf. § 4). The scientific disciplines that seem most relevant include educational studies,
ergonomics, organization studies, the cognitive sciences and engineering. Interdisciplinary or multidisci-
plinary projects are encouraged.

5 Most workers do not follow procedures or work to rule (unless as part of a protest action designed to reduce overall system
performance). As an empirical illustration, 2/3 of 238 responses collected by [Saglio 2001] stated that their work on a naval vessel
is “often” different from that intended by the procedure; this ratio was similar for sharp-end workers and for officers.

6 In her analysis of the Challenger space shuttle disaster, [Vaughan 1997] notes that procedures were followed scrupulously: “In
the history of decision making on the Solid Rocket Boosters, 1977–1985, and on the eve of the launch, NASA managers abided by
every NASA launch decision rule. With all procedural systems in place, they had a failure.”
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3.2 New mechanisms for the development of safety-related skills

Context: in some work contents, managers underestimate the importance of “invisible work” [Almklov
and Antonsen 2014], activities that allow workers to develop their knowledge and professional compe-
tencies, which is necessary for the development of a community of practice7, a profession or a trade. The
invisible work may also allow workers to develop professional relationships with a network of other ex-
perts/professionals that helps them to diagnose and resolve abnormal situations. The invisibility of this
component of work is related to the adaptations implemented by front-line workers to respond to situ-
ated constraints. Managers and the people responsible for top-down safety rules are not always aware of
the existence of these adaptations, because some of the associated skills are tacit8. Managers may seek
to eliminate the time periods that are devoted to this invisible work (because, for instance, they see it as
non-productive “chatting”) or may eliminate the locations that allow these interactions to take place. Fur-
thermore, professionals and skilled workers sometimes encounter difficulties in convincing managers and
the people responsible for implementing the safety management system of the need to adapt top-down
norms and procedures to certain work situations. This “bottom-up” dimension of skills and expertise is
not always well integrated into training activities.

Questions:

. How do training and professional skill development mechanisms interact with this invisible work,
and what are the implications for safety?

. How can managers be convinced of the importance of this invisible work and integrate it in decision-
making and in the development of training programmes?

. How to develop spaces for debate in the workplace that allow knowledge about risks and controls
to be discussed? How to integrate this knowledge in training courses and other professional skill
development activities9?

. What is the influence of the fact that some actors anticipate legal constraints that are related to
responsibility and accountability?

. Under which conditions can an “authentic” dialogue between managers and front-line workers con-
cerning real workplace situations be established?

• Which types of practice allow fruitful relationships to be built between sharp-end workers and
front-line managers (in particular, practices related to job mobility of supervisors and the way
in which their bonuses are established)?

• What conditions allow the development of trust between managers and front-line workers?
What are the consequences in terms of training content and methods?

. To what extent is the operational experience feedback (or “lessons learned”) process a useful mech-
anism for informing managers of the constraints of real (and “invisible”) work?

. What is the nature of the safety-related training delivered to managers? What are the underlying
safety models (for instance concerning rule-based vs bottom-up safety)?

. Which organizational characteristics and practices10 allow the emergence and the development

7 A community of practice is a group of people who work together (either in the same location, or virtually thanks to communication
technologies), who discuss their work practices, who collaboratively develop solutions to the problems encountered on the job,
who collectively learn to improve performance, who share a common engagement.

8 Tacit skills are innate or acquired through experience. They are difficult to formalize, unlike explicit knowledge.

9 There should not be a frontier between the people who design and implement the top-down safety mechanisms and sharp-end
workers, but rather a collective group that is formed around the normative production of safety rules. This co-production trans-
forms safety procedures into shared obligations; the decentralized and coordinated production of safety rules transforms the
relationships between people in the workplace and obliges all those who are impacted by safety concerns to cooperate. Safety
leads to active contribution of a number of different actors who differ in hierarchical position, knowledge, skills and experience
but who are obliged to cooperate — sometimes in a conflictual manner — on rule-making.

10 Related in particular to communication, training, task allocation, work organization, human resource management. For instance,
places that allow discussion between trades, professions and workgroups; certification programmes that make certain skills a
prerequisite to a job title; hiring only control-room operators who have previous hands-on experience on the unit; storytelling
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of “good professionals”11 (in each trade or community of practice)? Which coordination activities
between members of a trade/profession allow the development and recognition of these skills?

. Which balance between empowerment and compliance with respect to work-to-rule? Which mecha-
nisms allow professionals and skilled workers to speak as a legitimate groupwhich is able to impose a
dialogue with the people responsible for the safety management system and safety procedures? How
does the training content and delivery integrate the two sources of knowledge that are top-down
formal knowledge and bottom-up knowledge-from-doing?

. Is training the appropriate location to learn how to the build the balance and the compromises be-
tween conformity (work-to-rule) and engagement/initiatives (bottom-up expertise in safety manage-
ment)? What is the role of managers in handling this equilibrium?

. Which training methods allow a discussion on situated work and the associated risks (as a comple-
ment to the decontextualized knowledge on procedures and general safety concepts)?

. What do we know about the way in which training staff interact with trainees (the “invisible” reality
of social adaptations during training)?

. What input from simulators for training with accident scenarios to develop or assess knowledge or
skills, in particular concerning rare events? Which pedagogical strategies should be associated with
such use (role of debriefings, variety in the scenarios, etc.)?

. Are there existing atypical training methods that are not widely known but may hold useful potential
for developing professional competencies related to safety?

Types of research: Projects should allow the improvement of the effectiveness of training or skills-
development practices and their safety impact or identify the conditions necessary for their success. The
scientific disciplines that seem most relevant to this topic include anthropology, organization studies, er-
gonomics, the cognitive sciences, economics, law and engineering. Multi- or pluri-disciplinary projects
are encouraged.

4 Nature of the available funding

Applied research. The call aims to fund primarily applied research in universities and research labora-
tories. Projects coordinated by an industry partner may be funded if they include a significant research
content. Projects should be primarily focused on innovation and practical results (rather than theory de-
velopment), and should allow the improvement of training and professional skills-development schemes
in high-hazard industries. Projects that address both of the topics described above are welcome.

Field observations. Projects should include a strong link with practice, either in the form of field ob-
servations or pilot programmes undertaken in collaboration with an industrial site or training center, or
through the analysis of data or documentation produced by these activities. If researchers do not have ex-
isting relationships with a relevant industry partner for their project, FonCSI may be able to facilitate the
establishment of links between researchers and industrial partners (in particular in high-hazard industries
including energy, process and transport in Europe). In this case, please specify the characteristics of the
high-hazard activity you would like to work with in the response form.

practices such as those described by [Sanne 2008] for railway maintenance teams. An empirical study by [Brown and Duguid 1991]
of supervision and repair technicians describes the narration activities they use to interpret each new situation in the light of the
collective knowledge of the workgroup. [Suchman 1996, 1997] analyzed the coordinated interactions in an airport operations
room. [Hutchins and Palen 1997] analyzed the cockpit interactions of airline pilots. [Gherardi and Nicolini 2002] analyzed the
way in which managers and newcomers learn from observation and by asking questions on the alternative ways of executing
different tasks. Other empirical studies underline the importance of HSE personnel in facilitating a collective dialogue on safety,
establishing fruitful links between fieldwork, regulatory requirements and professional practices [Broberg and Hermund 2007],
[Hale and Hovden 1998, pp. 147-148], [Nytrö et al. 1998, p. 299].

11The term “good professional” is subjective and difficult to define precisely, but is a key concept. We refer to a person who belongs
to one or more communities of practice or a structured trade or profession, who has acquired experience on the “right” way to do
the job, to work safely, and the reasons for working in this manner. This subjective judgment can only be made by members of
the same community of practice or trade.
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Projects that undertake a comparison between industry sectors or between the practices in different coun-
tries are welcome.

Funding. The projects funded in the context of this call for proposals will be relatively small (duration
typically between 12 and 36 months, budget between 40 and 150 k€). Projects may be put forward by a
single partner or by a consortium. The total call budget is 700 k€.

5 Calendar and process

The call is organized in two phases, the first using letters of intent (short response) and the second phase
full applications. The calendar of the call is described in the table below.

Action Date

Publication of the call for proposals February 12th 2016

Deadline for letters of intent March 31 2016

Responses on the first phase sent to project coordinators. Request for full proposals
sent to selected applicants.

April 15th 2016

Deadline for full proposals June 1st 2016

Funding decisions sent to project coordinators June 23 2016

Projects start (from) September 2016

Letters of intent (maximum 5 pages) will be examined by the FonCSI committee which is in charge of
the call for proposals. Respondants who are approved after this first stage will be invited to prepare a full
proposal for the second stage of the call. Full proposals will be analyzed by an evaluation panel which
includes academic experts and industrial representatives. The evaluation process and criteria used are
described in more detail in the document titled Guidelines for evaluators, which can be found on the call
web page (see URL on the first page of this document).

Respondants should use the letter of intent form (content in English or in French) which is available on
the call web page. Letters of intent should be sent by email to call-2016@foncsi.org before March 31
2016 at 20:00. A confirmation email will be sent within two working days.

Confidentiality. Letters of intent and full proposals will be handled in confidence, and will only be trans-
mitted to FonCSI staff and to the experts involved in the evaluation process. Their content will be used
only for the purposes of project evaluation, decision-making on funding and call management.

6 Call management

FonCSI has established two committees which are responsible for the call management and the evaluation
process:

. The call management committee is composed of FonCSI staff and outside experts. All decisions
concerning the running of the call for proposals will be made by this committee, which is responsible
for writing the call text, evaluating projects and following the progress of funded projects. Final fund-
ing decisions will be made by FonCSI’s board, on the basis of a ranking list and associated comments
provided by the call management committee.

. The evaluation panel is composed of members of the call management committee, of outside aca-
demic experts from disciplines relevant to the call and of industrial experts representing FonCSI’s
industrial partners. Evaluation panel members may not participate in a project submitted in the call
and will accept a confidentiality agreement. The work of the evaluation panel is organized so as to
avoid conflicts of interest.
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6.1 Evaluation process

The evaluation criteria are:

. Compatibility with the call topics

. Scientific and/or technological excellence

. Expected outcomes (scientific and practical)

. Quality of implementation

These criteria and the associated weights are described in more detail in the Guidelines for evaluators
document, which respondants are free to read. Each full project will be evaluated by three members of the
evaluation panel. An evaluation report, comprising a summary of the three evaluations, will be transmitted
to the project coordinators.

6.2 Common activities

Reporting. The coordinator of a funded project will submit an annual report and a final report (within
three months of the end of the project), describing the scientific and practical results obtained. Reports
may be written in English or French and will use a common format that will be provided by FonCSI.

Common seminars. Projects funded in the context of this call will participate two times a year in a
programme seminar organized by FonCSI. These seminars will be organized so as to facilitate interaction
between members of the different funded projects and to allow dissemination of the research results to
interested stakeholders. The funding of travel costs of one project representative to all seminars organized
during the project’s duration (which will be organized in France during a full work day) should be included
in the budgets of full proposals.

Dissemination. Communications, publications, posters and press releases concerning the results of
projects funded in this call must acknowledge FonCSI’s support. At least one of the research outputs
must be written so as to be accessible for the stakeholders of industrial safety mentioned on page 2 of the
current document. The scientific and practical results of funded projects will be disseminated by FonCSI,
as a complement to dissemination activities undertaken by the researchers.

7 Questions

Any questions concerning the call should be sent by email to contact@foncsi.org, allowing sufficient
time for a response to be made before the relevant deadlines.
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