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Project, Objectives and Actions 
 

In the last years Europe and Italy have seen the birth of a group of medium and large successful 

businesses (fourth capitalism), that, through the so-called "smart" production systems, have 

achieved success on world markets even standing up to the recent economic crisis. Robotics, new 

materials and advanced devices, virtual prototyping and, generally, applications of digital 

technologies to manufacturing, are emerging in the production systems of these companies.  

What is the impact of smart production on work organization and on the quantitative and 

qualitative aspects of employment? Of course, the application of digital technologies has required 

and requires radical changes in the productive and organizational methods. Developing human 

and organizational capital, minimizing the environmental impact, using renewable resources, 

increasing efficiency and flexibility of machineries: these are what characterizes this new phase of 

the manufacturing system. 

Besides, regarding the quality of employment, according to some recent studies in Europe two 

models of work organization are emerging. Especially in the so-called “smart factories” there is a 

"collaborative manufacturing": in some companies workers take part in the solution of problems, 

facing and resolving the unexpected, and in return receive a cooperative atmosphere, training, 

opportunities for a career advancement and an increase of their employability. Opposed to this 

model is that of the "constructive manufacturing", a way of production based on the “disposable 

work", low-skilled competences, precarious forms of work, little opportunity for workers to train.  

What are the specific characteristics of these two idealtypical models and what is their diffusion in 

the European context? 

In Europe, some studies count about 100,000 companies that refer to the production (or fourth 

capitalism); in Italy we can talk about 4,000 or 5,000 companies, rooted almost entirely in the 

north and in the center of the country. They are specialized in the typical fields of Made in Italy. In 

Eastern Europe, as well as in Portugal, these phenomena are linked mainly to the relocation 

processes launched in recent years by the large multinational companies operating in the industry. 

Anyway, this is a growing phenomenon both in Italy and in Europe, a result that must be related 

also to the results of the processes of corporate restructuring that have started during the crisis. 

Despite this, the Smart Production concept is still at an evolutionary stage and its wide-ranging 

applications are implemented through the use of different technologies and processes. If the 

impact on employment is still not clear due to the lack of detailed studies on this subject, some 

implications regarding the organization of work seem to emerge. In particular, it is clear that in the 

new companies 4.0 the recognition of the centrality of the production processes becomes part of 

the innovation strategies and therefore constitutes a significant inversion of the tendency to a 

widespread conception for a long time dominant. If in traditional organizations it was sufficient to 

develop “know-how”, in these new factories, on the other hand, “know why” is becoming more 

relevant. It is not enough to know how to do it; we need to understand the root causes of 
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problems to find new solutions. “Know why” requires greater depth in knowledge which, to be 

effective in new contexts, must be enriched with creativity, imagination and cooperation. Hence, 

the importance of training and integration between new and old knowledge. It is clear, therefore, 

that the breadth of the range of skills and the high level of specialization lead to more 

collaborative behaviors and greater emphasis on teamwork. In this sense, as the CEO of Pirelli 

explains in an interview (one of the case studies of this project) «Tutte le figure aziendali 

contribuiscono con le loro competenze al raggiungimento e al miglioramento dei risultati. E se 

guardo a Pirelli, già oggi vedo operai sempre più qualificati, grazie agli strumenti e ai nuovi 

processi introdotti nel corso del tempo. In questo senso il nostro 'operaio digitale' è un lavoratore 

sempre più dotato degli strumenti tecnologici necessari per poter monitorare e "dialogare" con i 

macchinari, con il risultato non solo di una maggiore efficienza, ma anche di una maggiore 

sicurezza. Abbiamo lavorato molto per formare questa nuova figura professionale: lo dimostrano 

anche le 9,8 giornate medie di formazione per dipendente che Pirelli investe ogni anno»1. 

The risks inherent in these processes of change, especially if they are poorly governed, as we will 

see later, are not few, first of all the polarization of jobs, partly already in place according to a 

study published in 2016 by Eurofound, What do Europeans do at work? A task-based analysis. 

Some authors, like Frey and Osborne (2013), in fact, warn against the fact that jobs requiring low 

qualification could be gradually replaced by figures with a medium-high skill level (relational skills, 

flexibility, adaptability and problem solving); something that for many workers would mean not 

only the loss of the job but also a difficult job reintegration.  

This is even more worrying in those countries, such as Italy (but not only), where these processes 

of change appear late because the polarization of jobs is added to that between companies. In 

fact, as a recent survey by Federmeccanica (2016) shows, the delay of Italian companies on the 

topic "Industry 4.0" remains significant and the intentions of investing in intelligent production in 

the coming years seem, on average, low. Most of the companies surveyed showed no interest in 

this investment and among those who have not yet adopted any innovation (companies that 

currently do not apply typical technologies of Industry 4.0) there is a growing lack of interest. 

Therefore, in the absence of corrective measures, the polarization between companies (the 

difference between the more advanced and the late companies) is destined to become even more 

marked. 

In this context, industrial relations are particularly concerned by the emergence of new modes of 

production. Facing the advance of technology, which typically involves a less intensive use of labor 

force, work organization and the participation of the worker to production are undergoing a major 

conversion (amount of employment, types of contract, protection, incentives and rewards, active 

involvement of the worker in the production process, training, satisfaction), still not fully 

                                                           
1
 «All company figures contribute with their skills to achieving and improving results. And if I look at Pirelli, even today 

I see more and more skilled workers, thanks to the tools and the new processes introduced over time. In this sense, 
our 'digital worker' is a worker who is increasingly equipped with the technological tools necessary to monitor and 
"dialogue" with machinery, resulting not only in greater efficiency, but also in greater security. We have worked hard 
to train this new professional figure: the 9.8 average training days per employee also demonstrate that Pirelli invests 
every year» [Translation of the author]. 
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understood. The studies that analyze the changes within the labor relations and caused by 

intelligent production are still not many. There is the need for a better understanding of the 

phenomena mentioned above and the consequent development of new patterns of reading and 

industrial relations models. How can the social partners improve industrial relations for the 

management of these processes? 

In this sense, some issues, as also underlined by the European Trade Union Confederation (ETUC) 

in 2016, still remain unanswered:  

 Will digitalisation increase the amount of work or will the number of job roles decrease 

significantly? Which role do public authorities play in the control of these procedures and in 

the promotion of digitalisation in sectors which are of essential social usefulness (Healthcare, 

Transportation, Services to individuals, Domotics, etc)?  

 What are the requirements regarding education, development of skills and proficiency, 

continual learning, as well as adjustments in defining professions?  How to re-direct the 

programming of the ESF (European Social Fund) to meet these needs and how to ensure that 

both public and private authorised institutions plan efficient, coordinated training systems? 

What sort of eco-friendly budget is needed for development (bonus for companies that 

participate in tender notices, tax exemptions, etc)?  

 What kind of employment regarding contractual agreements and work relations will emerge as 

a result of network economy and the ever-increasing separation of time and space in a 

digitalised world (i.e. the growing tendency toward “crowd-working” and “cloud 

employment”)? In which ways will the “new workers” be represented by the trade unions?  

 How to guarantee the transition toward digital work in Industry and Services does not place 

the onus of social expenditure on the workers? 

 

Objectives 

In order to try to answer these questions, in 2016, in collaboration with the European Union, the 

project Smart Industrial Relations - Smart production in the manufacturing industry and work 

organisation: new scenarios for Industrial Relations was launched, involving six countries 

Europeans, three research institutes, six trade union organizations and two company 

representatives, as well as a plurality of local actors who are involved in various ways in the 

development of these issues (trade unionists, public institutions, workers, businesses, etc.). 

In particular, the project aimed to start a debate and an exchange of experiences or points of view 

on the basis of an initial phase of study of the phenomenon in question conducted through the 

qualitative analysis of the various European contexts and of some specific case studies. The 

sharing, as will be better seen later, has allowed us to identify measures (elaboration of 

operational guidelines for industrial relations, training for social partners) to develop an adequate 

capacity for development of the social partners. 
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The first objective was, therefore, to improve the experience and knowledge of all the parties 

involved in industrial relations, helping them to fully understand the changes that are taking place, 

with the advent of intelligent production (or “collaborative” production) within organization of 

work and in the structure of employment. This study aimed, first and foremost, at promoting the 

adaptation of industrial relations to changes occurring within smart companies operating in the 

manufacturing sector, with particular attention to the use of innovative technologies and the 

transition to a sustainable economy. Secondly, it was aimed at identifying and disseminating good 

practices, at national and European level, regarding the organization of work and the institutional 

conditions that promote the development of intelligent production, the models of industrial 

relations and the participation of workers to the forecasting, preparation and management of 

changes. Finally, it was aimed at the development and creation of operational guidelines focused 

on industrial relations in the context of smart production, with particular attention to work 

organization, active participation of workers in changes, definition of strategies to minimize the 

impact negative on workers. The latter were also the basis for the training of the social partners, 

carried out in the final phase of the project, with the aim of deepening their knowledge on smart 

production and territorial disparities in its development. 

To summarize, the main specific aims of the project were: 

- To improve the experience and the knowledge of everyone involved (Trade Unionists, workers, 

employers' associations and enterprises, research institutes) in industrial relations during the 

recovery from the crisis, by helping them to fully understand the changes that are happening 

within the work organization and the employment structure with the arrival of the smart 

production (“collaborative” manufacture).   

- To promote industrial relations' adaptation to the changes occurring in the smart enterprises 

that work in the manufacturing sector. A particular attention is given to the use of innovative 

technologies and to the transition towards an environmentally sustainable economy.  

- To identify and spread good practices at both a national and a European level, for what 

concerns the work organization and the institutional conditions that promote the development 

of smart production, the industrial relations models and the workers' participation to the 

anticipation, preparation and management of changes.  

- To create and develop capacity building, through the elaboration and spreading of operational 

guidelines that will be made by the project partners. These guidelines focus on the industrial 

relations in the context of smart production, with a particular attention to the work 

organization, to the active participation of workers in changes, to the definition of strategies to 

minimize the negative impact towards workers;  

- To conceive, at the end of the project, a training to enable the social partners of the five 

partner  countries (Bulgaria, Italy, Portugal, Poland and Spain) to deepen their knowledge 

concerning smart production and the territorial inequalities, and to spread the operational 

guidelines for industrial relations.  

- To promote the dissemination of the results obtained under the project, in order to strengthen 

the debate on these issues and contribute to the adjustment of industrial relations to the new 

challenges.  
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Actions 

The project, born from an idea of IRES Lucia Morosini, immediately took a transnational dimension 

because, since its very early stages, it involved a plurality of actors of different types and different 

nations: six partner countries including two Eastern European countries (Italy, Spain, Portugal, UK, 

Poland, Bulgaria), three research institutes (IRES, ISTUR, IES), six Trade Union organizations (CGIL 

Piemonte, Filctem Piemonte, Filctem Torino, CCOO de Catalunya, FZZM and Fiequimetal), two 

representatives of the employers (multinational companies Pirelli and Sorin) and one council of 

workers (Volkswagen in Portugal).  

The proposed project consisted of three main phases: research, exchange of experiences, 

development of general guidelines and training for the social partners. The starting point was the 

awareness that the processes of smart production are still not well known in Europe and in 

particular in the partner countries. Precisely for this reason we designed a series of activities 

dedicated to the implementation of quantitative and qualitative surveys, which were done by 

three research institutes. 

The first phase (months 1-6) started on the 21st of March 2016 and the kick off meeting was held 

in Turin on 18th April 2016. On this occasion, a task force was created consisting of members of 

the three research institutes involved in the project and representatives of the other partners. On 

the basis of a proposal made by IRES Lucia Morosini, the methodology and tools for the analysis 

and evaluation for the realization of the first phase and the sharing of experiences were 

developed. 

In-depth studies were carried out on several pilot projects: the smart production in Portugal 

(Volkswagen), best practices for what concerns industrial relations in Italy (Sorin and Pirelli) and in 

Poland (Fca). These case studies investigated, in particular, the entrepreneurial strategies, market 

placement and development policy, research, technical innovation. The same research institutes 

conducted a desk research on smart production processes in Europe: in particular, Portugal 

(Fiequimetal), Bulgaria (ISTUR), Poland (FZZM), Belgium, France, Scandinavian countries, UK (IES), 

Germany, France, Italy and Spain (IRES Lucia Morosini), with a special focus on topics such as work 

organization, protection of workers’ rights, enhancement of human capital and identification of 

best practices of industrial relations. For each country subject to analysis, as specified in 

guidelines, the study was oriented towards: a) Identifying recent trends in the manufacturing 

sector, the main features of smart production and some positive experiences, with particular 

attention to collaborative manufacturing; b) Acquiring cognitive fundamentals on norms that rule 

industrial relations and the labour market in the field of smart production environment with the 

purpose of bringing in ideas about their appropriateness for the development forms of work 

organization focused on the development of human capital.  

In this phase, the administration of a semi-structured questionnaire to 100 stakeholders 

(“privileged witnesses”) was also arranged (40 of which were representatives of companies, 40 

trade unionists and 20 experts), to investigate the more qualitative aspects of the smart 

companies and to identify good practices. 
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The second phase (months 7-14) consisted in three workshop, which took place in Rome, Lisbon 

and Sofia, in order to share of the research results and experiences, identification of best practices 

and acquisition of new points of view. At the end of this second stage several hypotheses for 

improving industrial relations in the field of the smart production, definition of the criteria to be 

adopted for the preparation of the trainings for the social partners were formulated and 

summarized in the document named Guidelines for improving Industrial relations in the Smart 

production.  

At last, in the final stage (month 15-22) five training days were held in Barcelona, Lisbon, Sofia, 

Turin, Warsaw and involved a total of 100 people (one day training for 20 stakeholders in each 

city). The training mainly involved more operational trade unionist (not just the representatives) 

and was focused on industrial relations in the field of smart production, in particular, on what role 

public policies, companies and trade unions can have in the evolution of the production system. 

The last workshop took place in Brussels and was focused on the results of qualitative and 

quantitative research in Europe, the point of view of the privileged witnesses and the new possible 

scenarios for industrial relations.  

 

Table 1. Project Agenda 
 

Date Venue Type of Event 

18th April 2016 Turin (Italy) Kick of meeting with the partners 

29th – 30th June 2016 Barcelona (Spain) 
Presentation of researches results on smart production 
at European and national level 

12th – 13th December 2016 Rome (Italy) 
First results of the analyses, case studies, get new 
perspectives through the sharing of experiences, 
evaluation 

6th- 7th March 2017 Lisbon (Portugal)  
Research results, case studies, get new perspectives 
through the sharing of experiences, evaluation 

26th – 27th June 2017 Sofia (Bulgaria) 
Results of the analyses, evaluation, get new 
perspectives through the sharing of experiences, 
presentation of the Guidelines 

November 2017 
Barcelona, Lisbon, 
Turin, Warsaw, Sofia  

Five Training Days (one day training for 20 stakeholders 
in each city) 

15th December 2017 Brussels (Belgium) Conclusive workshop, presentation of the final report 

February 2018 Turin (Italy) 
Workshop with Italian trade unionist, entrepreneurs 
and local experts for sharing project results 
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Key results 

The objectives of the project were pursued through a plurality of actions that took place over two 

years, between April 2016 and the first months of 2018. Researches, case studies and the 

exchange of experiences allowed to analyze the different smart production processes in Europe, 

with special reference to the anticipation of changes, increase of employability, work organization, 

valorization of human capital (participation, training, employability) and the patterns of industrial 

relations. They also allowed to identify good practices and offer to the European social partners 

and the partner countries a rich cognitive framework based on the most important experiences of 

intelligent production realized in industrial, automotive and in chemistry field. The first result 

achieved was, therefore, that of expanding the initial knowledge on the phenomenon under 

analysis: non only its main characteristics but also how they take shape in the various contexts 

studied.  

Based on the sharing of this knowledge the second result obtained was to define one or more 

strategies (depending on the size and category of companies involved) to anticipate change and to 

promote adequate patterns of industrial relations in the fields of smart production. As emerged 

from the discussion, summarized in the final report and in the guidelines presented in Sofia, 

particular attention is given not only to the issues of workers’ training and public investment in 

infrastructures but also to the sensitivity of companies towards the weakest groups of workers. In 

this sense, a result closely related to the latter was the definition of a strategy to be adopted to 

minimize the negative impact towards all the actors involved in these processes. In particular, very 

important was the identification and promotion of measures, within the guidelines set by Europe 

2020 Strategy, aimed to protect and enhance the work in the processes of change and corporate 

restructuring. 

Particularly interesting was, to achieve these results, the attempt to create a transnational 

connection with the elaboration of guidelines aimed to guarantee an efficient management of 

Trade Unions and employers’ organizations in the field of industrial relations and in particular of 

the smart production processes. In the final phase of the project, this transnational connection has 

become concrete with the formative intervention (training) with which we tried to improve the 

guidelines in every partner country (Bulgaria, Italy, Poland, Portugal and Spain).  

In terms of value added and innovative interventions, the project aimed to identify strategies and 

measures to broaden the debate within industrial relations, traditionally focused on measures to 

protect employment in the case of corporate crisis. The aim was to encourage a greater 

participation of workers and their representatives to strategic choices (work organization, 

development, manufacturing processes), thereby facilitating the adoption of solutions coherent 

with the anticipation of change. 

Always in terms of added value, it seems again important to mention the project’s methodology. 

The guidelines, elaborated in our project, can be useful for the different stakeholder, not just for 

their content but also for the processes that allowed their elaboration. In fact, the guidelines are 

the final result of a process started with the sharing of the various research work and continued 
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with a debate on the issues emerged, with the exchange of experiences and points of view. We 

think that this way of working can be a useful tool to improve the governance of new 

transformation processes such as those that concern, in our case, smart production.  

 

Dissemination of findings 

Results obtained during the desk-based analysis, researches carried with the stakeholders and the 

workshops were included in this final document written with the purpose to define accurately the 

current condition of each country involved in the project. Comparing the different approaches 

adopted, the aim was to detect and to promote the best practices used in each country. The final 

part of the document sets out guidelines about anticipating change and improvement of industrial 

relations in the field of smart production. The document was shared at trans-national level and an 

easy brochure was prepared (in 100 copies) to expose the guidelines. This document clearly 

outlined the results of the researches and was delivered to social partners and European Union 

representatives in Brussels. Furthermore, it was easily sent through data transmission to the main 

employers’ organization and labor unions of the partner countries. 

The web page created (www.smartproduction.it) has been operational since the beginning and 

updated at each stage. In this web page there are all documents related to the researches, analysis 

and exchange of experience presented during the workshops, as well as this final report and the 

Guidelines.  

In addition to the final Brussels workshop, after the conclusion of the project, IRES Lucia Morosini 

with CGIL and Filctem Piemonte engaged in the realization of a public event in Turin, with the 

participation of public administrations’ representatives, social partners, leader companies in the 

analyzed sector and experts. The aim was to activate a large local governance that could preside 

over the balanced and sustainable development of the smart production processes in order to 

enhance the human capital. 

 

Partners and Associate Organisations 

 IRES Lucia Morosini, Economic and Social Research Institute (Italy) 

The Economic and Social Research Institute “Lucia Morosini” (IRES) is a non-profit organization 

created by CGIL organization, specialized in research, consulting, data processing and 

management, database creation, training and publishing activities. It realizes local development 

projects with particular focus on socio-cultural services, sustainable economy, social marketing 

and access to special financing sources and employment. Based on an interdisciplinary approach 

that combines economic, legal and sociological competencies, IRES structures its research work 

around seven main areas: economic analysis, local economy, labour market, entrepreneurship and 

industrial relations, welfare, local development and socio-economic inequalities, immigration. 

http://www.smartproduction.it/
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Research based on these areas mainly covers Italian northern regions, although it often extends to 

national, European, and international issues. IRES develops, either on its own or in collaboration 

with third parties, projects of social dialogue and promotion, training and local development. IRES 

offers research and consulting services to trade unions, local administrations, governments, 

universities, private and non-profit associations. It also develops social and economic projects to 

support the inclusion of workers, immigrants, youths, elderly, persons suffering from social 

distress in labour processes. In the last few years IRES Lucia Morosini developed and acquired 

important competencies in the enterprises restructuring processes, couching as well as lifelong 

learning. 

 CGIL Piemonte (Italy) 

CGIL Regionale Piemonte is an association representative of workers and labor. The CGIL Piedmont 

is the regional headquarters of the national trade union and follows the same principles and the 

same political and strategic lines of the national union. It is the oldest Italian trade union and is 

also the most representative, with about 6 million members, including workers, retireds and 

young people. The CGIL plays an important role in protecting the work from the free and 

unhindered laws of labor market. It does it by promoting solidarity among workers in the 

workplace, through concrete representation and bargaining. When it was created in 1906 (even if 

the first local offices were created in in 1891) had two hundred thousand members. Since then it 

has maintained the dual structure: vertical, consisting of the federations, and horizontal, through 

the Chambers of the work. The National CGIL is headquartered in Rome. Its history is intertwined 

with the history of the country: it stipulates, through trade associations, labor contracts and 

promotes at the same time protective action, aimed to defend, assert and achieve individual and 

collective rights. CGIL is affiliated to the European Trade Union Confederation (ETUC) and the 

International Trade Union Confederation (ITUC-CSI). The current Secretary General is Susanna 

Camusso, elected November 3, 2010. 

 FILCTEM Regionale (Italy) 

Filctem Cgil Regionale is an organization part of the National Trade Union CGIL is a trade union to 

protect workers who work in important sectors of industry and craft (chemical-pharmaceutical, 

textile and clothing and footwear, rubber, plastics, glass, and leather tanning, ceramics and tiles, 

glasses , industrial laundries, lamps and display), energy (oil, gas, mining) and services of high 

technological relevance (electricity, water, gas). Filctem, through out CGIL, is affiliated to the 

International Trade Union Confederation ( ITUC ), the European Trade Union Confederation (ETUC) 

and two of its most representative federations: EPSU ( Public ), IndustriALL - European Trade 

Union (industry and manufacturing), in Europe; internationally is affiliated to Isp, IndustriALL - 

Global Union internationally. 

 CCOO, Confederaciòn Sindacal de Comisiones Obreras (Spain) 

The trade union CCOO de Catalunya is a stable organisation that belongs to workers who, on a 

volunteer basis, and in a solidarity way, unite themselves to defend their interests from a social 
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and labour point of view. The organisation aims at the defence of workers’ interests and the 

improvement of their living conditions. CCOO de Catalunya is particularly active in international 

projects on subjects such as: social dialogue, European works councils, migration, equality. 

Regarding free trade agreements it provides as well the experience acquired by the Fundació Pau i 

Solidaritat (Peace and Solidarity Foundation) that works in projects of Trade Union Cooperation for 

Development. 

 FZZM, Federacja Związków Zawodowych Metalowcy (Poland) 

Federacja ZZ Metalowcy is the legal successor of Metalworkers' Unions in Poland, operating since 

1908. The Federation is the national, self-governing trade union. Membership in trade union is 

voluntary. The Federation brings together trade unions gathering metal industry workers. 

Organizations affiliated to FZZ METALOWCY are independent trade unions federation does not 

interfere in their legal status and independence. Federation METALOWCY is the representative of 

the affiliated trade unions. The Federation cooperates with other trade unions in the country and 

abroad. Some of the main aims of organization indicated in the statute of FZZ METALOWCY are: to 

defend rights dignity and social interests of workers and their families, to protect rights of 

affiliated organizations and to create social activity and shape business ethics and culture of social 

relations. FZZ METALOWCY is affiliated to OPZZ, which is all Poland Alliance of Trade Union - 

nationwide inter union organization gathering federations of trade unions from various sectors 

and branches. 

 IES, Institute for Employment Studies (UK) 

The Institute for Employment Studies is an independent, apolitical, international centre of 

research and consultancy in public employment policy and organisational human resource issues. 

It works closely with employers in the manufacturing, service and public sectors, government 

departments, agencies, and professional and employee bodies. For over 40 years the Institute has 

been a focus of knowledge and practical experience in employment and training policy, the 

operation of labour markets, and human resource planning and development. IES is a not-for-

profit organisation which has around 40 multidisciplinary staff and international associates. IES 

expertise is available to all organisations through research, consultancy, publications and the 

Internet. 

 ISTUR, Institute for Social and Trade Union Research (Bulgaria) 

The Institute for Social and Trade Union research is a non-governmental research organisation at 

the Confederation of Independent Trade Unions in Bulgaria (CITUB). It was established in 1990. 

ISTUR provides research; training and consultancy in the field of: industrial relations, social 

partnership, social dialogue, collective bargaining, information and consultation; trade union 

activity and trade union movement; development of social partners organisations; labour market; 

social policy (incomes, cost of living, living standards, inflation and income protection); European 

industrial relations, industrial relations in MNCs. In the last five years ISTUR has been involved and 

is still participating in various national and international research projects (over 40), including 
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comparative with other trade unions and research institutes. The Institute publishes regular 

research works, working papers, brochures, monographs, Quarterly Information Bulletin "Living 

standards and Working Conditions" /Living Standards and Decent Work (in Bulgarian and in 

English), and Quarterly E- Information Bulletin “Social Europe”. ISTUR is carrying out series of 

sociological surveys on important issues of reforms and industrial relations in Bulgaria: social 

dialogue, social policy, incomes and living standards, labour market; industrial relations in 

multinational companies; information and consultation, etc. ISTUR fellows participate in the 

drafting of main strategic and policy documents of the Confederation of Independent Trade 

Unions in Bulgaria and also in drafting positions, opinions and analyses of the Economic and Social 

Council of the Republic of Bulgaria. These relate to a broad range of issues. The outcomes of the 

research activity of the Institute are used by the trade union confederations and their 

sectoral/branch member organisations. The results of research work of the Institute are also used 

by employer’s organisations, government, tripartite bodies, research institutions, other 

organisations and NGOs. In 2013 ISTUR and some other NGOs (CITUB, Association Best2B, 

Information centre – the EU Antipoverty network Bulgarian member) founded Global Labour 

Institute – Sofia as a Regional institute for South-East Europe of the Swiss Global Labour Institute. 

 FILCTEM Torino (Italy) 

Filctem-Cgil Torino is a trade union at the local level which represents workers who work in 

important sectors of industry and craft (chemical-pharmaceutical, textile and clothing and 

footwear, rubber, plastics, glass, and leather tanning, ceramics and tiles, glasses , industrial 

laundries, lamps and display), energy (oil, gas, mining) and services of high technological relevance 

(electricity, water, gas). Filctem Torino, through the national Trade Union CGIL, is affiliated to the 

International Trade Union Confederation (ITUC), the European Trade Union Confederation (ETUC) 

and three of its most representative federations : EPSU (Public), Emcef (chemical) , ETUF - TCL 

(textiles) in Europe; internationally is affiliated to Isp, ICEM and ITGLWF. 

 Fiequimetal, Farmacêutica, Celulose, Papel, Gráfica, Imprensa, Energia e Minas (Portugal) 

The General Confederation of Portuguese Workers - National Intersindical (CGTP-IN) MHM is a 

trade union confederation founded on October 1, 1970 in Lisbon. The CGTP is a member of the 

European Trade Union Confederation. Like any unitary organization, the CGTP asserts itself as 

independent. 

In addition to the partners listed above, the project was also supported by the participation of 

some associate organizations, in particular, the Portuguese Comissão de Trabalhadores 

Volkswagen Autoeuropa and two Italian companies, Sorin Group Italia SRL and Pirelli Tyre SPA.  
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Researches, case studies and questionnaires 
 

As already mentioned, the first phase of research was aimed at providing cognitive elements on 

Smart production to the main members of Industrial Relations: trade unions, trade associations 

and workers. Not only that, it aimed to stimulate the exchange of experiences in order to define 

and further improve the results obtained concerning, in particular, the following aspects: 

 Smart production definition; 

 Identification of good practices, with particular reference to qualitative and quantitative 

employment dynamics; 

 Drawing up hints for the elaboration of guidelines aimed to improve Industrial Relations on 

Smart production background. 

The tools identified to achieve these objectives - summarized in the Guidelines for the 

implementation of the action document - were a series of desk analysis (one for each country 

taken into consideration), the elaboration of specific case studies and, finally, the direct 

involvement, through the administration of semi-structured interviews, to a plurality of "privileged 

witnesses" (about a hundred people). 

 

Desk Analysis  

For each country subject to analysis, as specified in the Guidelines, the study was oriented to: 

 Identifying recent trends in the manufacturing sector, the main features of smart production 

and some positive experiences, with particular attention to collaborative manufacturing;  

 Acquiring cognitive fundamentals on norms that rule industrial relations and the labour market 

in the field of smart production environment with the purpose of bringing in ideas about their 

appropriateness for the development forms of work organization focused on the development 

of human capital. 

The questions to which these context analyzes tried to answer were: 

- What recent trends characterize the manufacturing sectors of the analyzed countries and what 

are the main effects of the corporate restructuring occurring in the last 10 years, with 

particular reference to the mechanics, automotive and chemical sectors? 

Information and data on growth or decrease of manufacturing sector (GDP, added value, 

number of enterprises, agents, enterprises classification by dimension, export prominence), 

research and development, technological innovation, entrepreneurial and market strategy 

(fusion or acquisition), outsourcing, growing or declining sectors, employment. 

- In the field of Manufacturing, how has Smart production been developed, with specific 

reference to mechanical, automotive and chemistry sectors? 
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Data and information on amount and dimension of enterprises, productive sector and sub 

sector. Production cycle and other distinctive features: robotics, new materials and advanced 

devices, virtual prototyping and, generally, applications of digital technologies to 

manufacturing, developing human and organizational capital, minimizing the environmental 

impact, using renewable resources, increasing efficiency and flexibility of machineries. 

- Based on available documentation, what are the main features of smart production 

experience? What are the critical points? 

Employment rate, labour organization, wages, training, workers’ participation, industrial 

relations 

- Is it possible to identify positive experience of "collaborative manufacturing"?  

In some companies workers take part in the solution of problems, facing and resolving the 

unexpected, and in return receive a cooperative atmosphere, training, opportunities for career 

advancement and an increase of their employability. 

- Relative to smart production experience, which trend can be identified in the labour market 

legal framework and industrial relationship system? Can weaknesses and strong points be 

identified? 

 

Case studies  

To better understand the smart production dynamics, some small insights (case studies) were 

carried out, conducted within some smart companies, through focus groups or qualitative 

interviews, with the aim of studying their: 

 Entrepreneurial strategies, market placement and development policy, research, technical 

innovation; 

 Productive process and labour organization inside the enterprise: robotics, new materials and 

advanced devices, virtual prototyping and, generally, applications of digital technologies to 

manufacturing, developing human and organizational capital, human capital appreciation;  

 Industrial relations: weaknesses and strong points, improvement perspectives. 

In particular, the case studies and, as will be better seen below, the questionnaires to the 

privileged witnesses, were designed in order to achieve a better comprehension of most 

enterprises involved (small/medium/large enterprises, production sectors) and to what extent the 

development of these businesses is consistent with the guidelines issued by the EU. Not only that, 

through these insights it has been possible to obtain details on the effects of the new production 

methods and work organization, in particular with regard to business strategies relating to work 

organization, industrial relations, safety, protection of rights, human resources, constant training, 

contractual forms, workers' participation in the production process, wages, forms of incentives 

and their relative strengths and weaknesses. Finally, it was possible to obtain more detailed 

information on the industrial relations system, their strengths/weaknesses and the prospects for 

improvement, in line with the EU guidelines. 



17 
 

The case studies reconstructed in the first phase of the research have concerned two Italian 

business realities - the biomedical company Sorin of Vercelli and the Pirelli Spa of Settimo Torinese 

operating in the automotive field - and two large multinational companies - Volkswagen Company 

and Fca Group - located respectively in Portugal and in Poland.  

According to the Guidelines identified in agreement with the European partners of the project, 

these case studies were carried out through direct interviews (from 3 to 8) with managers (CeO, R 

& D, Human Resources), Union officials and workers, and by acquiring data and other information 

on participating companies (business plans, budgets, occupational development plans, industrial 

relations documents). Below is an example of the case study, conducted by FZZM, on the reality of 

FCA Group in Poland. 

 

Questionnaires 

In the context of the qualitative analysis conducted on the themes of smart production, an in-

depth questionnaire has been submitted to the attention of a wide audience of experts and 

personalities operating in the sectors of Industry 4.0, selected in order to obtain the widest and 

most comprehensive range of opinions possible. To do this, personalities from all the European 

countries belonging to the field of workers' representatives, business associations, academics and 

research, politics and technology clusters have been contacted. In addition, representatives and 

experts from the most diverse industrial sectors were also involved in order to gather different 

experiences, united by the challenge of the technological transition 4.0.  

The interview questions covered various issues related to intelligent production and were 

formulated to give space to various topics and points of view, in order to provide a complete 

framework of analysis. They range from the technological transition dynamics that are currently 

most relevant in the interviewee's country to the impact that, according to him, industry 4.0 can 

have on employment, as well as the consequences on production, work organization and 

industrial relations. 

As for the case studies, the qualitative analysis conducted through the questionnaires made it 

possible to identify the specific dynamics of the various European countries, the companies and 

productive sectors most involved by the processes of the industry 4.0 as well as the first 

indications on the weaknesses on which it will be necessary. work more in the future. 

Not only that, the questionnaires, have also allowed to extend the trans-national dimension of the 

project itself, leaving the borders of the partner countries/organizations and expanding the 

analysis to other European countries. 
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An example of a case study 

Survey with workers of FCA Group  
in Poland 
 
Edited by FZZM 
 
The new industry revolution which we observe 
brings gradual replacement of workers by all 
kinds of machines and robots, and this process 
advances rapidly. The experts predict that till year 
2025, robots and automatic applications could 
replace one third of workplaces existing 
nowadays in EMEA region that means in 
countries from Europe, Middle East and Africa, 
this is applied also in FCA Group for a car 
production. About 60% of companies acting in 
this area have applied or are planning to apply 
the technology which eliminates human workers 
and solutions of artificial intelligence. 
The progressive use of robots brings important 
changes for the economy, but most importantly, 
for all employees in those industrial sectors. 
According to Boston Consulting Group, the 
automation of work during the next ten years 
causes measurable benefits, such as increase of 
productivity by 30%. But, on the other hand it 
also causes that many professions disappear 
because the number of workplace where the 
human work is not necessary is growing. 
In Polish industry, the level of automation is very 
low, according to the Institute for Market 
Economics, 28 robots are installed per 10 000 
employees, when the European average is 85 
robots and 69 all over the world. 
In Poland, only the automotive industry exceeds 
the European average, where there are installed 
131 robots per 10 000 workers. Other sectors 
which use robots are metal industry, chemical 
industry and food industry. 
FCA Group Poland (before Fiat Auto Poland 
Group) from several years applies smart 
production and automation of production 
process understood as a management of 
production cycle by automats and computer 
systems which eliminate the strict control of 
production processes and require only 
supervision, periodical control. In 2003 when the 
production of the new model of Fiat Panda and 
new diesel engine SDE 1.3 in Bielsko-Bała begun, 
started the development of those processes 
through introduction of new technologies. 

The best example of wide implementation of 
automation in FCA is welding department where 
the model Cinquecento and Seicento where 
generally were welded manually and actually 
when the production of Fiat 500 and Lancia Y run, 
presently work 800 robots, and the production 
capacity for one coachwork in 70 seconds. The 
robots perform precision welding reducing the 
number of human errors. The interesting fact is 
that one coachwork contains more than 2500 
welded elements. The workers perform only 
simple actions supporting automats and 
measuring coachworks. The implementation of 
automats allows improving work environment 
and reducing human effort. There are 380 
workers employed in welding department. 
The department of painting, process of painting 
of coachworks is totally automatized, other 
actions such as preparation of the coachwork, 
sealing and painting corrections are performed 
manually. 300 employees work in the department 
of painting and there are installed 80 robots. 
In the assembly department the robots support 
operations with the heaviest elements such as 
putting seats inside of the car or tightening 
wheels. The department employs 1400 workers 
and has the smallest number of robots, because 
only 30. The production applies other 
technologies, such as cloud gathering data on the 
production line (machine jams, micro downtimes, 
characteristics of products and measurement), 
3D printers for creation and development of 
crossover. 
Very interesting data we can observe referring to 
machining and assembly of engines SDE and Twin 
Air in Bielsko-Biała. When it comes to engine SDE, 
4 machining lines (crankshaft, main and lower 
head and frame) in 95% are automatized. During 
two shifts work 150 employees. The assembly of 
the engine SDE, 43% of work places is 
automatized; in two shifts are employed 340 
people. Daily production capacity is nearly 2 200 
engines, that means that every 26 seconds one 
engine is produced. For the engine Twin Air there 
are dedicated three machining lines in 98% 
automatized, in the department are 90 workers 
employed. In machining 61% work places are 
automatized and in 1 shift work 130 employees. 
The daily production capacity is almost 500 
engines. 
The flexibility and modernity of the organization 
in the FCA Group are present also in supply 
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planning, where there were eliminate buying 
components more than 3 to 7 days of production 
cycle. It eliminates also storing the components 
in storehouse and eliminates the risk related with 
this where the details of construction change. 
The application of robots in FCA Group has not 
had a negative influence for employment 
because its increase or decrease directly depends 
on the volume of the current production. The 
graph below shows the volume of employment in 
FCA Group in 1993-2012 and the production 
volume in 1993-2012.  

As show the graphs, since 1993 the number of 
employees is gradually decreasing, firstly because 

of occurred in years 1998-2000 outsourcing to 
new Group of Companies FIAT, and secondly 
because of the collapse in production occurred in 
2001 when as a consequence of collective 
redundancies 2000 workers lose their jobs. 
The increase of employment since 2003 was 
directly related to the new models of cars, Fiat 
Panda, Fiat 500 and Lancia Y. 
In 2009, the crew of FCA Poland had nearly 6 500 
workers and produced 606 000 cars. It was a 
record year. Since this year whit the production 

produced 606 thousand of cars and it was 
a record year, after which until this days the 
company is dealing with constant decrease of the 
employment. Currently FCA Poland employs 
3 300 workers and assembles approximately 
300 000 of cars per year. 
The nearly 50% decrease of the production and 
employment is a consequence of start with the 
production of Panda in Pomigliano, which 
resulted in other collective redundancies in 2013 
when approximately 2 000 workers employed in 
FCA and its subsidiary companies. 
The above data shows also that the growth of 
automation applied in the company has not 
negative influence to the employment. 
The date related to the engine SDE 1.3 is similar. 
In 2007 there were 1 255 employees and the 
production was 700 000 cars, in 2008 the 
employment was 1 060 workers when the 
production was 574 000 cars; in 2009 and 2010 
the employment was 724 workers and the 
production 400 000 cars per year. During those 
years the most important influence for 
employment had the volume of the production. 
The workers which lost their jobs with the engine 
SDE were moved to the production of the engine 
Twin Air. 
As the examples above show from the 
perspective of the automotive industry/FCA 
Group the elimination of the human work is not 
probable because, firstly, there still are some 
manual operations which could not be carried 
out by any robot, and secondly according to the 
production managers’ opinion, the robots will 
support the production because purchase costs 
of robots in many cases is to high even for serial 
production. 
In contrast to Poland and FCA Group, according 
the experts, in the next 10 or 20 years the 
automation could eliminate approximately 700 
professions; in Poland it means that one third of 
processions are incurring a risk of technological 
unemployment. 
Progressive development characterized by the 
automation of the production which could bring 
elimination of simple jobs, but also has a positive 
side when the hard and troublesome human 
work is replaced by robots. 
Even the number of jobs which require the 
physical effort decreases, but the number of 
easier jobs with adequate qualifications growths. 
The increase of the number of such jobs will 
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oblige workers to achieve new qualifications or to 
extend skills in order to win with smart 
production. 
At this point, using the 4.0 program the trade 
unions should encourage employers to send 
employees to take specialized training and 
courses so that they could get high professional 
level of knowledge and skills to meet the 
challenges. On the other hand, the unions should 
make workers aware the need for to improve 
their qualifications. 
The strong side of FCA Group is the training 
courses for workers about issues related to 
internal problem, quality, production, 
occupational safety and health, saving energy. 
Almost every change or innovation in 
technological process is followed by improving 
the knowledge of employees. 
The employee of FCA Group every day 
participates in the creation concept; the 
employee does not remain outside of this process 
and even is a part and an advisory of it, provide 
the comments and observations. 
This process in our company began when the 
WCM system was applied which requires form 
the employees to provide theirs suggestions in 
form of KAIZEN, to look for saves and to looking 
for constant improvement in the workplace. 
Among the workers with long job seniority, the 
program is not very popular, because they 
consider that the program is imposed, and that it 
forces the employee to be creative when they 
would prefer to provide such solutions from time 
to time, and not such limits imposed by the 
Management (approximately 20 per year). 
Another opinion about this subject prevails 
among the younger generation, because they 
consider it as an opportunity to influence to the 
reality in terms of enhancing and improving their 
workplaces. 
The financial aspect is also important, because 
with positive evaluation of the project by the 
experts KAIZEN the employee receives the prize. 
The workers participating in the questionnaire 
strongly emphasize that the future and the 
development, from their perspective, is the 
balance between the new generation of 
technologically advanced equipment and human 
skills. The example of this is the fact the fact that 
during last two years, 20 simply jobs were 
eliminated in assembly of engine SDE 1.3 but at 

the same time a similar number of workplaces 
increased maintenance department, hiring 
specialists for electronics. Recruitment was 
conducted among workers already employed and 
by external employment. 
Finally, we could ask the question: is it reasonably 
to be afraid of automation? If not, how should we 
act towards these changes? 
At this reference, we should recall the moment 
when the steam engine appeared, which not only 
did not replace the human work in the 
production process, but also contributed to the 
fast development and job creation in the new 
field specified later, as an industry. This was also 
the beginning of new industrial relations when 
the human, the worker, next to the capital 
becomes the main figure. From that moment we 
are witnessing the competition which firstly had 
its historical expression in the form of a workers' 
revolution till the competition as a social 
dialogue. 
At this point, the trade unions face the challenge 
when it comes to the development of the digital 
economy and smart production. 
We need to try to put the worker in the centre of 
those changes in order to prevent the exclusion 
of certain social groups, and make that the 
relationships with employers were based on 
partnership. 
We should look for such influence of workers to 
the reality that they have a real impact on the 
functioning of smart production, to not feel that 
they are only an addition to the machine. 
We could mention that “the trade unions need to 
be aware two, seemingly contradictory facts: that 
the principal enemy of the trade unions is the 
capital when it appropriates profits and by using 
workers as soon as possible wants to build its 
position and competitiveness. But also the capital 
is an ally when creates jobs and develops 
investment. The trade unions should find the 
conciliation between these two opposite 
interests”. 
The above opinion is referring to 90 of the last 
century when we dealt with predatory capitalism, 
but also perfectly fits the current situation. 
As trade unions we should remain the principal 
actor in order to guarantee the Labour Law which 
gives the opportunity to create the model of 
responsibility for the employment in the 
company.  
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by CGIL organization, specialized in research, consulting, data processing and management, database 

creation, training and publishing activities. It realizes local development projects with particular focus on 

socio-cultural services, sustainable economy, social marketing and access to special financing sources and 

employment. IRES develop, in collaboration with third parties, projects of social dialogue and promotion, 

training and local development. IRES offers research and consulting services to trade unions, local 

administrations, governments, universities, private and non-profit associations. It also develops social and 

economic projects to support the inclusion of workers, immigrants, youths, elderly, persons suffering from 

social distress in labour processes. 
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Introduction 
 

This analysis has two objectives. The first is to present brief reports on the current state of 

processes related to Industry 4.0 in Italy, Germany, Spain and Austria; in doing so, the diffusion of 

new technologies in the industrial sector and some social and economic indicators, that are likely 

to be deeply affected by smart production, are analysed. Specifically, for each of the above 

countries, data on the extension of the manufacturing sector (with a particular attention to high 

and medium-high tech industries) are presented. Then, data on adult education and training, as 

well as on labour market policies, are provided. All the above information comes from the Eurostat 

database. The third European Company Survey, published by Eurofound, is instead the source of 

the data used to discuss the features of work organisation and industrial relations in the industrial 

sectors of the analysed countries. This part of the study focuses on some interpretation schemes 

suggested by the academic literature: the dichotomy between vertical and horizontal organisation, 

access to productivity incentives, the inclusion of workers in decisional processes, team working, 

tasks rotation, contractual and organisational flexibility and collaborative bargaining. The 

European Company Survey, whose last edition has been conducted in 2013, provides data 

stemming from phone interviews with human resources managers of a representative sample of 

UE firms with 10 or more employees, and when possible also with workers’ representatives. 

Finally, national strategies for the diffusion of Industry 4.0 related technologies and know-how are 

presented. The second objective of this study is to gather from the scientific literature the most 

relevant insights on the matter, in order to suggest some conclusions on the impact of Industry 4.0 

on the world of work. Firstly, the question of the future of jobs in manufacturing and in the whole 

economy is approached: should we expect the “end of work”, as the most pessimistic forecasts 

suggest? Or will there be economic mechanisms that will compensate for labour substitution? 

What will be the characteristics of new jobs, the most affected sectors, and the skills demanded? 

The analysis, then, tries to portray future trends in manufacturing and industrial work 

organisation: how will smart factories look like, and what will be the role of workers in 

production? Finally, the focus will shift on industrial relations, to identify the themes that are likely 

to be fundamental in the context of the new production processes. Understanding which are the 

areas on which social partners must focus most intensively is crucial to ensure the potential 

productivity gains coming from Industry 4.0 come together with better working conditions and 

workers employability.  
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ITALY 
 

The Italian manufacturing sector 

Manufacturing remains even today a fundamental pillar of the Italian economy, as well as an 

extremely important source of jobs. With respect to the EU member states, Italy stands out for the 

weight of the manufacturing sector in the economy; indeed, it accounts for almost 20% of its total 

employment, which is among the highest shares in the large European economies. In the same 

fashion, the manufacturing sector produces yearly a similar share of the total Italian value added.  

The manufacturing sector represents a large share of the economy, relative to EU countries, even 

when only looking at high and medium-high tech industries. Six percent of total employment is 

concentrated in the latter, above the EU average; only a few countries show higher shares, among 

which is Germany. The national performance, in this respect, is better than France’s, Spain’s and 

the UK’s. This relative concentration of employment is driven mainly by medium-high tech 

industries, while no significant difference from the EU average is observed for high tech ones.  

However, a simple analysis of the employment profile could be misleading, as it leaves out sectoral 

productivity. Indeed, the Italian manufacturing share in total value added produced is not much 

different from the one observed in France and in the UK. Furthermore, only 40% of the total 

manufacturing value added is produced in high and medium-high tech sectors, which is less than 

what found in many other countries. The difference with Germany (58%) is particularly striking.  

There are some stylised facts which can provide a more complete picture of the Italian 

manufacturing labour force. First of all, a large preponderance of permanent, full time job 

contracts. Moreover, manufacturing workers seems, in general, low-skilled. 2016 Labour Force 

Survey data from ISTAT show that slightly more than 10% of the workers in Industrial sectors have 

a tertiary education, while the bulk of the workforce is still composed of people with a secondary 

diploma (37.76%) or even a primary one (38%). Nine workers out of ten have a permanent 

contract, and a similar share works full-time.  

The inclination to innovate in an economy should also be analysed from a more dynamic point of 

view, by looking at firms’ innovation potential and their ability to adapt production processes to 

new economic contexts. Some appropriate indicators are therefore the intensity of R&D and 

innovation activities within firms. In this respect, Italy does not compare to its European partners. 

In 2015, the private sector spent around 199 euros per inhabitant in R&D activities (just above 

50% of total intramural expenditures in R&D), which is much below the EU average and even more 

so by looking at the Eurozone’s one. The private sector R&D expenditure were far from reaching 

the levels observed in all large and medium European economies, as Germany, France, the UK, 

Austria, Belgium and northern countries.  However, a large part of this expenditure is indeed 

concentrated in the manufacturing sector, which accounts for 70% of the total (a share that is 

overcome only by Germany)2. Furthermore, the trend observed in the last years suggests that the 

                                                           
2
 Data from 2014.  
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private expenditure in R&D has grown more rapidly than in the rest of the EU. R&D full-equivalent 

personnel, for instance, has increased by 60% with respect to 2006. 

Manufacturing firms have performed worse than their European counterparts with respect to 

innovations of products and processes during the 2012-2014 period. However, the Italian 

performance is in line with Germany’s, France’s and the UK’s. The main reason for the lack of 

innovations seems to be a deficiency in demand, suggesting that the economic crisis may have 

contributed to the low results observed in those years3.  

Overall, these data show an evident backwardness of the Italian private economy with respect to 

the intensity of activities and expenditures related to research, which is made even worse if public 

expenditures are taken into account. However, the manufacturing sector still plays a fundamental 

role in the economy, in particular when looking at the share of employment it accounts for. At the 

same time, despite the great number of firms operating in high and medium-high tech sectors, the 

manufacturing productivity seems on average lower than in the EU.  

Training 

The share of workers who participated to educational or training activities in 2011 was slightly 

below 50%, more than 20% higher than what registered in 2007. This impressive growth allowed 

to fill the gap with the EU countries, which in general showed similar results in 2011. As in the 

other countries, these activities were mainly informal, i.e. not provided within standard education 

programmes for youth and by universities or schools. While the training courses’ coverage 

increased, however, their intensity diminished. Indeed, the average number of hours of training 

per employed person decreased by 30%. With respect to training intensity, therefore, in 2011 Italy 

still was far from the EU average.   

The majority of trainees had undertaken job-related training, in most cases at least partially 

financed by the firm they were working with. About half of the total number of firms had 

organised job-related training activities of some sorts; the EU average was over 60%. The share of 

workers involved in training activities was age-increasing (until the 45-54 years old group) and 

education-increasing. It is interesting to notice that, in Italy as in the rest of the EU, firms tend to 

invest more in the already more educated and qualified part of the workforce. This means that 

there is a significant number of workers with a lower level of education who are, if not cut out, at 

least marginalised for what concerns their skills development opportunities.  

Among job-related training activities, relatively few focus on the development of skills linked to 

ICT, computer usage, scientific, mathematics and engineering disciplines, manufacturing or 

constructions fields; while, as this sector is predominant in the economy, many more focus on 

Services related abilities.  

Italy does not seem to satisfy the training needs of its workers as well as other comparable EU 

states do, both with respect to intensity and duration of the activities. Workers report that the 

main obstacles seem to their participation to training seem to be: the high cost of the courses; the 
                                                           
3
ISTAT considers for this purpose only firms with at least 10 workers.  
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trade-off between the training opportunity and job responsibilities; the difficulty in preserving the 

job-family life balance; and finally, for many people, the lack of an adequate training offer in their 

surroundings.  

Labour market policies 

Eurostat does not provide data on registered unemployed in Italy, and therefore an analysis of the 

country’s performances in supporting unemployed people relative to the EU is difficult to 

undertake. The available data show that, in 2014, for around 1.1 million of unemployed persons at 

least 1 active public intervention was realised; this implies a 35% coverage of total unemployment 

(registered or not). Realised interventions were mainly job-related training activities and 

employment subsidies, covering respectively 600.000 and 500.000 unemployed.  

Italy spends relatively little in labour market policies; in 2015, the share of GDP assigned to this 

purpose was 1.75%, or just above 28 billion of euros. Most of these expenses, however, were 

undertaken to fund programmes supporting the income of around 1.3 million unemployed 

persons. The expenses for active policies, on the contrary, were much more limited and mainly 

concentrated in employment subsidies.  

Industrial relations and work organisation 

The European Company Survey 2013 data4 suggest that firms in the Italian industrial sector still 

follow a production model based on relatively low-skilled labour and little human capital 

investments. More than 50% of firms, indeed, declared to provide low shares of jobs that require 

at least one year of training; furthermore, on the job training is not wide spread. More often, 

employees receive paid leaves to undertake external training courses. The object of training 

activities is very often work safety, and only in relatively few cases the upgrade of workers’ skills. 

Interestingly, Italian firms seem to provide more training aimed at giving workers a greater variety 

of skills than the EU average, allowing the enterprise to more easily organise tasks rotation 

processes. With respect to contracts, permanent ones account for the vast majority of the total, 

just as full-time ones; firms, moreover, declare that in most cases hirings are made in a long term 

perspective. However, besides this stability of the jobs offered there are also situations of 

exclusion and marginalisation of the relatively few who are hired with short-term contracts. Firms 

normally do not see the latter as gateway to a more stable job relation.  

The Italian industrial system seems also quite rigid with respect to workers’ autonomy. Tasks 

assignment and similar decisions are heavily centralised and made by supervisors or managers; as 

for working hours flexibility, the Italian situation seems stricter than what observed in the other 

countries that are analysed in this study. Specifically, in over half of the industrial firms there 

seems not to be any possibility for workers to obtain additional free days by working more hours 

in other moments. Only 60% of firms organise the production process by dividing the workforce in 

independent and partially autonomous teams; the correspondent share in Germany and Austria is 

respectively 75 and 80%. Even when this type of team organisation is present, the level of 
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 These data concern only firms with at least 10 employees.  
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autonomy is much limited with respect to the assignment of tasks to individual workers. Despite 

the great investment in workers’ skills versatility, tasks rotation seems not to be very frequent.  

The above limited flexibility is also observed with respect to salaries. Wage variability linked to 

working performance is rare in the Italian industrial sector. Only in one third of firms at least some 

employees are paid partly taking into account individual performance. These shares are never 

above 15% if we consider piecework, team of firm performance based payments. Profit sharing 

through partially shared ownership is virtually non-existent.  

Collective bargaining is quite centralised as well. While three-quarters of Italian industrial firms are 

covered by a collective agreement, the percentage falls to 10%  for firm-level ones. Regional or 

sectoral agreements cover around 20% of firms, while occupational ones reach only 6% of the 

total.  

The relations between trade unions and firms seem to be more conflictual than in Austria or 

Germany. These conclusions arise from a variety of facts: the reported opinions of management 

members on the results of the discussion with trade unions; the high number of trade unions 

related actions (although these are mainly low-intensity ones, as short strikes and he refusal of 

extra working hours); and finally, from the degree of trust that the managements declare to have 

in the representatives of employees. Workers’ participation to the everyday dynamics of the firm 

is achieved through regular meeting with supervisors and the management; other instruments, as 

feedback processes and personnel surveys are seldom used. Trade unions are instead less involved 

than in the other countries object of analysis in fundamental and structural decisions – as for 

instance, organisational changes and the choice of technology. Among firms that undertook 

similar decisions in the year before the survey, only half of them did so jointly with the 

representatives of workers. In the firms where this happened, furthermore, the management 

admits that it is rather a new practice than an established one.  

These structural features of Italian industrial firms – i.e. a rather low-skilled workforce, low 

investments in human capital, organisational and working hours rigidity, a rare use of wage 

incentives and low degrees of workers participation to decision processes – may well have a link 

with what is declared by firms with respect to the main problems they have to face. Indeed, 

among these are widespread high rates of workers’ turnover and low motivation of the latter.  

Industry 4.0 in Italy 

Although very limited, there already are some data that allow to roughly portray the situation od 

Industry 4.0 in Italy as of today. The most comprehensive is a report from the Make in Italy 

foundation, “Primo rapporto sull’impatto delle tecnologie digitali nel settore manifatturiero 

italiano”. Through a survey conducted on a sample of 1000 manufacturing firms with a turnover 

larger than 1 million euros in 2015, the study tries to provide a picture of the diffusion of some 

technologies (in particular, 3D printing and robotics) in the manufacturing sector. The population 

of reference is therefore a group of around 40.000 Italian firms, close to 10% of manufacturing 

enterprises. Because of this, the results highlighted by the study cannot be viewed as 

representative of the whole sector; however, they can surely provide conclusions that are valid for 
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the most technologically advanced enterprises in Italy, and some stylised facts on the intensity and 

modality of the adoption of new production processes.  

The study highlights that around 37% of large firms used robotics related technologies. As it can be 

expected, the adoption is increasing in firms’ dimension. There seems also to be a strong 

clustering in the North, where about 40% of firms declared to use robotics, while in the South this 

share only reaches 24%. The sectors in which firms had more frequently already adopted such 

technologies were the machinery-building and transport manufacturing industries, and 

metallurgy. The use of robotics seems to have been internalised within the firms, as only one fifth 

of those who used it took advantage of external personnel to do so. Those that did not make use 

of robotics, instead, declared that the main reason was its inadequacy to their business model. 

Only 10% of the surveyed firms was considering investing in robotics at the time of the survey.  

Another technological development on which the study focused on is 3D printing. Its diffusion is 

substantially lower than robotics’ (around 25% of firms), but it is uniformly spread across the 

country. At the moment, however, its use is often delegated to external enterprises; only few of 

the respondents declared they had adopted it internally. Once again, the lack of diffusion seems to 

have been caused more by the features of the technology than by firms’ ignorance of it. According 

to the respondents, 3D printing allows to improve the prototyping and designing phases of 

production and their time requirements, as well as to achieve a deeper customisation of products. 

The firm, through 3D printing, seem to be able to offer to clients a higher level of involvement in 

the design of the final product. The main obstacles to the adoption of this technology are the 

limited number of adequate materials, the cost of the investments and the difficulty in finding 

workers with the right skills to use it.  

The last part of the analysis is dedicated to the diffusion of the Internet of Things technologies. As 

this particular type of innovation is much more recent than the others, it is also less diffused 

among firms: only 8% of them used it in 2015, and 5% was implementing it at the moment of the 

survey. Over 60% was not using it nor was it taking steps leading to a potential adoption in the 

future. The study could not identify any spillover effect of the adoption of robotics and/or 3D 

printing technologies with respect to the likelihood of using IoT innovations. Firms, moreover, 

seem to be rather pessimistic on the potential benefits of IoT: only 5% of them declare to consider 

it fundamental for its development.  

As the surveyed firms represent only the largest in the country and are likely to be the most prone 

to adopt new technologies, the results provided allow us to confirm that new technologies related 

to Industry 4.0 are still rather rare in the country. However, the analysis here described only takes 

into account some innovations, which are a sub-group of the production changes induced by 

Industry 4.0. More comprehensive data are therefore needed, in order to better understand the 

technologically advanced manufacturing industry and the ongoing dynamics.  

Industria 4.0 

In September 2016 the Italian government presented a programme called “Industria 4.0”, which is 

intended to foster and accelerate the diffusion of new technologies, particularly in the industrial 
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sector. It includes a series of policies to be carried out between 2017 and 2020, and designed to be 

as comprehensive as possible. The envisaged public expenditure amounts to over 13 billion euros, 

to be considered together with other expenses programmed in the framework of other related 

polices, which adds other 10 billion euros. The government expects a subsequent increase in 

private expenses for 24 billion.  

As noted above, the chosen approach tries to face digitalisation processes under many aspects. 

There is a fiscal component, which accounts for most public resources assigned to the plan; a skill 

development strategy; and finally, a set of actions aimed at the strengthening of research 

activities. Moreover, the strategy includes actions to support the spread of information on smart 

production through seminars, training of the SMEs and other communication means. The related 

policies which are considered to complement the strategic plan include interventions on the digital 

infrastructure (broadband connection), on a Guarantee Fund (in order to focus part of its 

resources on Industry 4.0 related investments), the support to SMEs or their digital development 

and the strengthening of productivity incentives in collective agreements.  

The fiscal intervention relies on three pillars, the first of which is providing incentives for 

investments in new technologies. The instruments for this are the introduction of a substantial tax 

deduction on investments related to Industry 4.0 (called iperammortamento), the extension of the 

already existing deductions on other types of investments (superammortamento), and the 

introduction of a specific investment fund dedicated to industry 4.0. The objective of these 

measures is to increase private expenses in technological goods by 10 billion euros. Other 11 

billion should be channelled in R&D related expenses through substantial increases in tax credit to 

firms for internal research. The third pillar aims instead at strengthening financial instruments for 

Industry 4.0 investments, through tax deduction for investments in SMEs, incentives for venture 

capital funds for digital industry start-ups, financial resources for the development and 

industrialisation of innovative patents, and other measures.  

The objectives related to the development of adequate skills for the digital and technological 

transformation of firms focus on the education system, on which the government intends to spend 

around 700 million euros. With respect to primary schooling, through the implementation of the 

plan “Scuola Digitale”, the instruments include ateliers and workshops, technology courses and 

activities with local firms; the aim is to offer schooling programmes allowing to get acquainted 

with the smart production environment already in the first years of education. The plan also 

emphasises strongly the need for work experience programmes (which a recent law has made 

compulsory) allowing students to access innovative firms. With respect to vocational training 

institutes, the educational offer related to Industry 4.0 will be extended. The objective for the 

university system is to train around 200.000 students and 3000 managers in smart production 

related skills, through specific master courses. Furthermore, around 1400 related PhD 

opportunities are to be designed. Finally, the plan includes support actions for some already 

existing technological clusters and the creation of competence centres, through which the above 

communication actions are to be carried out.  



29 
 

The resources dedicated to parallel digital policies amount to similar values. The first policy 

focuses on the digital infrastructure, i.e. the spread of broadband connection. The objective for 

2020 is to cover 100% of Italian firms with 30 megabits per second broadband connection, and 

50% of them with 50 megabits per second5. Moreover, the strategy includes the refinancing of the 

Central Guarantee Fund (100 million euros), investment in the digital development of SMEs (90 

million) and the allocation of 1 billion euros for financing enterprises. Finally, the only part of 

“Industria 4.0” that concerns social dialogue and industrial relations is the intention of promoting 

the diffusion of wage schemes that include productivity incentives. The instrument for the latter is 

the increase in tax deductions for this part of salaries.  

The strengths of “Industria 4.0”, as well as its limits, are quite evident. On the one hand, the 

financial dimension of the strategy is quite substantial: the public resources made available are 

similar to those put forward from the French national plan Industrie du Futur, and the expected 

private expenses to be channelled towards technological development are certainly sizable. The 

fiscal approach used, moreover, is thought to be “light”: the majority of public resources to be 

spent will create new incentives for firms’ technological development through a reduction of the 

tax burden, and much less through direct actions of the public administrations. The incentives are 

thought to be horizontal and universal: firms would not obtain them through a public selection 

process, but could directly insert them in their financial statements. This feature is fundamental to 

ensure that firms fully take advantage of the opportunities offered. The informative material 

provided by the Ministry of Economic Development stresses the decentralised nature of the 

chosen approach. On the other hand, however, the resources dedicated to the development of 

Industry 4.0 skills – which, according to the whole published literature on the subject, is 

fundamental – represent only a small fraction of the total budget of the plan. Furthermore, the 

geographical dimension of the interventions is completely missing, despite the evident disparities 

present in the country with respect to industrial resources and technological development. In 

particular, the objectives for tertiary education (200.000 students and 3000 managers trained in 

Industry 4.0 related subjects) seem to suffer from the lack of any geographical target. This absence 

is even more problematic considering that the technological upgrade could constitute a 

fundamental part of any development plan for the southern part of the country: this area, as it has 

been stressed, seem to suffer from a serious lack of the skills needed in Industry 4.0.  

However, the most evident flaw of the plan is the choice of not taking on any role in the 

coordination and development of industrial relations for what concerns Industry 4.0 related 

evolutions. The only objective included in the strategy concerns productivity incentives for 

workers, but there are many other issues that seem fundamental and are not even mentioned. 

Firms’ training policies are not considered, nor are the development of work organisation or the 

contractual aspects called into question by changes in the production system. Indeed, from a more 

general point of view, an important limit of “Industria 4.0” is the lack of collaboration with the 

social partners to define standards and objectives for the industrial transition. This collaboration 

                                                           
5
 Nel 2016, il 94% delle imprese utilizzava connessioni a banda larga (non è disponibile nessuna specifica riguardo alla 

velocità della connessione).  
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could greatly improve the attempts of regulating a process which certainly will have important 

consequences both on firms and workers.   

 

GERMANY 
 

The German manufacturing sector 

The most recent data show that, as of today, slightly less than one fifth of German workers are 

employed in the manufacturing sector, confirming its great importance for the national labour 

market and economy. Despite this, as in almost all large industrialised countries, in the last 

decades there has been a falling trend of the employment share of this sector. In 1999, it 

represented over 23% of total employment; while in 2016, instead, it accounted only for 19% of it. 

Today, however, almost 8 million people still work in it. The manufacturing value added, on the 

contrary, has kept growing and reached 520 billion euros in 2016.  

This erosion of jobs has only concerned only those industries that make little use of advanced 

technologies. High-tech and medium high-tech industries, instead, expanded constantly their 

workforce in the last 20 years – at least in absolute terms. The latter has driven the growth in 

value added, increasing it by 40 billion since 2008 only. Germany stands out in Europe for its high 

and medium-high tech production, and this is certainly reflected in the content of it commercial 

exchanges. In 2015, Germany exported 90 billion euros of high-tech goods in the EU, and just as 

many in the rest of the world. This has made it the first EU exporter of such goods in absolute 

terms. Among these goods, the most intensively exported are those related to the aerospace 

industry, electronics and telecommunications.  

As in other advanced economies, the German workforce is changing from a qualitative point of 

view: the historical trend shows a progressive and constant increase of more educated workers. 

Germany is today among the country whose manufacturing workforce has the highest levels of 

education: over 25% of manufacturing workers has a tertiary education.  

German manufacturing firms, moreover, show the highest levels of expenditure in R&D per capita: 

612 euros per inhabitant, which makes the country by far the first in Europe in this respect, with 

only Denmark and Finland achieving comparable results. The country is, furthermore, among the 

most advanced even with respect to public expenditures in this area.   
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Source: Eurostat database.  

Workers training 

Germany stands out again when we consider workers training. In 2011, almost 60% of employed 

persons participated in training activities, and 73% of industrial firms organised courses for their 

employees. However, the intensity of the training activities is somewhat lower than the EU 

average: every participant received on average 78 yearly hours of training, while in the Union this 

indicator reaches 89 yearly hours. This negative performance is the result of an important fall in 

average training hours in Germany, which were over 90 in 2007.  If the cost per hour of the 

training activities is taken into account, however, the interpretation of the German situation 

changes. This cost is indeed much higher than the EU average; while this is also related to different 

costs of living, it could also suggest that the quality of the courses is higher. Indeed, this gap is 

observed even netting out the wage costs of the participants, which support the second 

hypothesis.  

Labour market policies 

Germany is among the few countries that substantially reduced their expenditures in labour 

market policies during the period of the economic crisis. Also because of a strong decrease of the 

number of unemployed (-444.000 units, or 14% of the total), between 2010 and 2015 spending 

went from representing 2.2 to 1.5% of GDP. The expenditures are shared approximately equally 

between passive and active policies, which is a rather rare feature in EU economies. Another 

peculiar feature of the German system is that expenditures for active policies are concentrated 

particularly in labour market services, and to a lesser extent in training. Employment subsidies or 

other forms of active policies are virtually non-existent, with respect to their share of 

expenditures.  

The coverage of these active interventions is quite large, as over 40% of registered unemployed 

persons are concerned by some of them. Almost all of them are instead reached by income 

support programmes.  
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Industrial relations and work organisation 

The industrial model prevailing in Germany seems to be rather different from the Italian one. 

Firms focus on high value-added productions, requiring consequently more specialised workers. 

Over 25% of German industrial firms employed in 2013 only workers whose job required at least 

one year of training. On the job training is widespread, and its aim is often the upgrading of 

workers’ skills. The workforce has, in most cases, permanent contracts; however, they are also 

often part-time. Fixed-term hirings are usually carried out with the intention of stabilising them in 

the long term, according to the view of the management.  

Firms accept a relative flexibility of labour, both with respect to the organisation of work activities 

and working time. In about half of them decisions on workers’ tasks are made jointly by these and 

the supervisors. Only in 6% of them, moreover, it is not possible to accumulate extra hours of 

work to earn more free days. Three-quarters of industrial firms use working teams, to which they 

leave a good degree of autonomy in assigning tasks to workers and through which they often 

allow for tasks rotation. Workers are often given incentives through forms of variable salaries: the 

most typical ones are linked to individual (46% of firms) and firms’ (35%) performance. Profit 

sharing is, however, quite rare in Germany as well.  

The collective agreements that cover most industrial firms come from decentralised bargaining.  

National agreement indeed cover only 6% of surveyed firms; many of them are instead concerned 

by single occupation-level (20%), sectoral or regional (30%) and firm-level (30%) ones.  

Furthermore, available data show that social dialogue and workers-firm relations tend to be 

positive, in general. The management often strongly recognises the advantages of the 

participation and co-decision processes in terms of employees’ motivation, engagement and 

productivity. Usually, it declares to trust the representatives of the employees; however, it also 

often declares that relations carried out directly with workers, without intermediations, are 

preferred. Employees participation in firm dynamics is achieved through systematic and frequent 

meeting with the management and the supervisors, firm surveys and feedback processes. The 

inclusion of workers and their representatives in important decisions on the productive sites 

seems to be well rooted among firms’ best practices. Maybe also because of this, the only 

frequent trade union actions are strikes of short duration, which are very often effective in 

guaranteeing negotiated solutions to the issues of interest for the trade unions.  

Industry 4.0 in Germany 

An interesting report from the consultancy firm Staufen AG published the results of a survey 

conducted on a sample of large firms of the engineering, automotive and electrical manufacturing 

sectors, relative to the period 2014-2016. What emerges from it is a moderately rapid trend of 

diffusion of 4.0 technologies: in the above period, firms implementing and using them extensively 

and structurally increased from 1 to 7% of the total. Moreover, many use them for single projects 

(33%) or are testing them (9%). The remaining firms, anyhow, often declare being considering 

these technologies for future use (33% of the total).  
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Therefore, at least in the surveyed sectors, the diffusion of smart production seems already 

remarkable. In most firms, they are used in the production phase and for logistics operations; to a 

lesser extent, also in R&D. The report, however, stresses that the management often believes that 

Industry 4.0 is a system that concerns all firms’ processes, even if indirectly. Industry 4.0 related 

investments seem to be driven mainly by the will to improve the internal efficiency of the firm and 

reduce production costs; the search for new business models is of lesser importance. The results 

that firms hope to achieve through the investments in new technologies are mainly better 

economic performance and wider ranges of products. Moreover, more than half of the surveyed 

firms expect the industrial transition to drastically change the composition of their workforce.  

 

 

Source: Industry 4.0, Staufen AG 

 

Main scenarios for the labour market 

Germany is currently one of the countries where the public debate on smart production has been 

developed most extensively and has involved social partners most actively. The public interest for 

the future dynamics of industrial digitalisation is remarkable and has made different institutions 

and scholars investigate possible scenarios, particularly with respect to the evolution of the labour 

market. The latter is certainly the most worrisome among the social institutions that will probably 

be changed by the ongoing economic transition. Moreover, the great diversity of the possible 

future evolutions further complicates the picture.  

A quite known analysis, Man and Machine in Industry 4.0, has been published by the Boston 

Consulting Group. The methodology used is fairly simple, and the aim is not to offer results that 

would be valid at the aggregate level, but rather to produce some predictions on the direct effects 
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of 4.0 technological changes on the manufacturing workforce in Germany.  Collaborating with 20 

industrial experts, BCG tried to obtain estimates of productivity increases caused by the adoption 

of 10 different technologies and processes linked to smart production in 23 industrial sectors. It 

considered 40 job families, i.e. groups of occupations with similar skill requirements. Through 

these estimates, a series of scenarios based on the interaction of two variables - additional 

turnover growth caused by the new technologies and their adoption rate – was derived. The 

forecast that is considered the most plausible by the BCG is based on an increase in turnover by 

1% and a 50% adoption rate by German firms: the consequent estimate of the quantitative impact 

on manufacturing workforce would then be a 350.000 jobs growth.   

The above results are the combination of a 610.000 units jobs loss due to robotization and 

digitalisation of production and a 960.000 units jobs increase from new demand. The new jobs 

would be caused partly by an increase in demand for IT and R&D workers (210.000 units), but 

mostly by the much higher production levels (750.000 units). Job losses would be concentrated 

among production workers, and would concern mainly workers who perform tasks that do not 

require high level of qualifications and are repetitive.  

However, this is an average scenario: the BCG also considers more extreme hypothesis. These 

range between a net loss of 180.000 jobs (associated with a higher adoption rate and a lower 

turnover growth) and a net gain of 950.000 jobs (if growth in turnover reached 1.5% and the 

adoption rate stayed around 30%). More generally, in their model, more widespread adoption of 

the new technologies causes a higher loss of jobs because of labour substitution; higher turnover 

growth, instead, allows firms to expand production and consequently demand more labour.  

This type of forecast obviously has important limits. Besides the choice of methodology used to 

compute productivity changes caused by the new technologies – based on the opinion of 20 

industrial experts – the most relevant one is the specificity of the analysis. As the study does not 

build a general equilibrium model, it cannot account for the impact that changes in the 

manufacturing sector would have on the economy in general. Because of this, it leaves out 

potentially important indirect effects that would, in turn, impact the manufacturing sector. 

Furthermore, only considering the interaction of two variables to obtain credible scenarios seems 

too simplistic a solution.  

Among the academic works that have tried to produce forecasts of the employment impact of 

Industry 4.0 based on general equilibrium models, one that stands out is Neuber-Pohl, Wolter and 

Zika (2016). The authors use labour and demand supply forecasts (by occupation and qualification 

level) from the BIBB-IAB model6; by making some hypotheses on the impact of Industry 4.0 on the 

structure of the labour market and the economy they are able to quantify some occupational 

scenarios. The base one – which does not consider the adoption of 4.0 technologies, and is 

therefore their reference – is based on the hypothesis that factors influencing the German labour 

market will continue to follow the same trend observed in the last years7. The model they use 

                                                           
6
 Maier et al (2014) 

7
 As the authors stress, this is not a priori the most likely scenario. 
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takes into account consumption and investments behaviours of the three main economic actors: 

the government, firms and families. It also includes dynamics of foreign demand for German 

goods.  

Such complex models require an important number of hypotheses on the structural parametres of 

the economy to produce any results. The most notable in the study are: the fact that Industry 4.0 

would change production costs only in the agricultural and manufacturing sector; the absence of 

any relocation of production; the fact that Germany would implement 4.0 technology on a large 

scale before any other country. Based on these and other features, the authors simulate the 

impact of smart production on the base scenario by manipulating the level of investments in 

machinery and buildings, labour and capital productivity and the occupational structure (in terms 

of workers’ qualifications distribution and consumers’ demand for 4.0 goods and services). Their 

results indicate that the net effect of the transition to Industry 4.0 would be overall positive for 

the economy. It would lead, by 2030, to a GDP growth of 32 billion euros: this increase would be 

caused mainly by higher consumption by households (15 billion) and higher net exports (7 billion). 

The distribution of this growth would benefit mainly workers’ salaries (because of increased 

productivity levels) and intermediate goods consumption; profits would instead capture a smaller 

fraction of the gains.  

However, the predicted impact on the labour market is not as good: while around 130.000 new 

jobs would be created by 2030, 190.000 would be instead destroyed. The latter belong mainly to 

the manufacturing and agricultural sectors, while new opportunities would appear in services. 

Industry 4.0 would therefore accelerate the de-industrialisation process. These results already 

suggest the vastity of the labour reallocation needed to reach the equilibrium, which becomes 

even more evident when the impact is looked at from the intra-sectoral standpoint: the model 

implies that up to 920.000 workers would have to change occupation. In the services sector, the 

occupation that would observe the highest demand growth are those in the IT and scientific, 

education, legal, managerial, financial and construction fields. On the other hand, workers in the 

sectors of machinery maintenance and supervision, chemicals and plastic materials are those who 

would be most affected by the erosion of job opportunities.  

Overall, these results imply that the implementation of Industry 4.0 related processes would be 

beneficial for German workers and families. Not only would the latter enjoy the largest share of 

economic growth produced by the transition and augment their consumption, but total salaries 

would increase substantially. The negative effect on employment, moreover, would be moderate: 

by 2030, indeed, it would decrease by around 60.000 units. Behind these numbers, however, there 

is a process of structural labour market changes that would accelerate the erosion of the 

manufacturing and agricultural sectors and foster a growth in services employment. This implies a 

vast reallocation of workers and skills, that would obviously generate transition costs. The model, 

by focusing on equilibrium, cannot capture the latter. Destroyed jobs are concentrated in the 

sectors that would apply the new technologies, i.e. manufacturing and agriculture, and among the 

occupations whose usual tasks are particularly repetitive. Finally, the number of workers who 

would have to change occupation is much higher than the net employment loss.  
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Clearly, even this sophisticated model is not thought to offer precise quantitative predictions. As in 

all macroeconomic models, the number of necessary hypotheses and the uncertainty on future 

trends (made even greater by the length of the period considered) allow only to compare different 

scenarios. Nonetheless, these comparisons are useful to estimate with reasonable likelihood the 

direction and magnitude of the ongoing changes. In the above work, there are many features that 

allow to understand the sensibility of the results to the hypotheses made. Firstly, the baseline 

scenario used by the authors is only one among many that could potentially be suited for the 

purpose: if the base trends in structural parametres of the economy were to change, results could 

do so as well. Moreover, in this model the technologies of Industry 4.0 are adopted only in the 

manufacturing and agricultural sectors. If the services sector was directly affected too, greater 

productivity gains and opportunities for labour substitution could be observed. The implied 

productivity gains of new technologies, furthermore, could be different. As the authors stress, 

however, the hypothesis to which the results are most sensible is the fact that, in this model, 

Germany anticipates every other country in adopting smart production processes. If other 

countries were to take on the role of leaders of the industrial transition, many of the factors that 

in this model are beneficial to the German economy (as greater foreign demand and comparative 

advantages in production) would actually become obstacles to economic and employment growth. 

The current situation gives credibility to scenarios in which the USA or China, for instance, would 

compete for such roles. In that case, the overall impact on the German labour market would 

probably be different from what described above.   

Industrie 4.0 

The “High-tech strategy 2020”, promoted in 2010 by the German federal government, included 

among future projects a programme called Industrie 4.0. In 2013, their own interest for the 

subject convinced the industrial associations BITKOM, VDMA and ZVEI to create “Platform 

Industrie 4.0”, which has later been expanded with the support of the ministries of Economic 

Affairs, Energy, Education and Research. In the meantime, many social and economic actors with 

backgrounds in academia, trade unions, business sector or political environments joined it, and as 

of today the platform counts on 159 member organisations. Its main objective is to create the 

conditions that would allow Germany to maintain its leading position in the international 

environment with respect to its manufacturing production, even during the transition to Industry 

4.0. To accomplish this goal, the platform has set some instruments through which to foster the 

digital transition among industrial firms and create networks of cooperation that could support 

them in this phase. The platform has also been designed to coordinate the transition, which seems 

a necessary task because of the growing connection and interdependence of both firms and 

stakeholders.  Therefore, it promotes dialogue among firms, trade unions, the government and 

scientific centres, and it gives access to technical and logistical guidelines. Several working teams 

were created to sum up the results of this social dialogue and the opinions of experts in official 

documents. These teams focus on different areas as architecture, technical standards, regulations, 

R&D, network security, the legal framework and labour issues, training and education. The 

platform is also in contact with international institutions as the European Commission, the 
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Standardization Council i4.0, the Industrial Internet Consortium (USA), Alliance Industrie du Futur 

(France) and the Robot Revolution Initiative (Japan). 

 

SPAIN 
 

The Spanish manufacturing sector 

The manufacturing sector in Spain is relatively smaller than in many other large European 

economies. Eurostat data show that deindustrialisation kept a rapid pace in the last decades, 

leading the sector to account for just above 12% of total employment in 2016, or around 2.3 

million workers. Similar evolutions have been observed in the EU, but in other large countries this 

fall in the share of employment has been certainly smaller. This negative trend has accelerated 

during the years before the economic crisis, between 1999 and 2008, and slowed down later. The 

high and medium-high tech manufacturing industries represent around 31% of total 

manufacturing workforce, against an EU average of 37% and far away from the 51% reached in 

Germany. The manufacturing sector not only appear smaller in Spain than in Europe, but also 

technologically less developed.  

However, this picture seems rather inconsistent with the features observed in the Spanish 

manufacturing workforce, of which two are particularly striking when considered in the light of the 

above facts. The first is the high level of education of workers: those with a tertiary education 

represent indeed 36% of the total. This share is the highest in the EU, much higher than the 

average (23%) and three times the Italian one. This positive gap was already observed in the 

1990s, although at that time it was much smaller, as the difference with the EU15 average was 

only 3 percentage points. Even if this difference is partially explained by the fact that the economic 

crisis struck Spain harshly and led to disproportionate losses of low qualified manufacturing jobs, it 

remains extremely significant as it existed and grew even before that period. Between 1994 and 

2008, manufacturing workers with a tertiary education almost tripled. This growth of more 

educated workers, however, was not limited to the manufacturing sector but concerned the whole 

economy; as of today, over 4 Spanish workers out of 10 have a tertiary degree. Besides this high 

incidence of highly educated workers, quite surprisingly, a great share of workers instead 

possesses a very low level of education (up to a primary degree): the latter represent 34% of 

Spanish employment, and 41% of manufacturing workers, which in both cases is twice the EU 

average. Before the crisis, these workers accounted for almost half of employment in 

manufacturing. The overall picture, particularly in manufacturing, shows therefore an extreme 

polarisation. The intermediate education levels are much less represented in Spain than in the 

other EU countries.      

With respect to the analysis of the diffusion of Industry 4.0, these structural features may entail 

both positive and negative consequences. On the one hand, the high share of educated workers 

means that those who will probably benefit from new technologies represent a relatively large 
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group. On the other, however, forecasts may be ambiguous. Although some authors have argued 

that workers with a medium level of education will be the most affected by digitalisation and 

innovation, it seems likely that low-skilled workers will also face negative employment dynamics, 

especially in the manufacturing sector.  

 

 

Source: Eurostat database.  

The private expenditure in R&D is instead quite limited. In 2014 it reached only 67 euros per 

inhabitant, while it was almost 10 times higher in Germany and 8 in Denmark. Spanish firms show 

also relatively little propensity to innovate:  the Community Innovation Survey (Eurostat) 

highlights that only 17% of high and medium-high tech firms introduced product or process 

innovations between 2010 and 2012. In this respect, the gap with other EU countries was 

observed already at the beginning of the 2000s.  

This preliminary picture portrays the Spanish manufacturing sector as being fairly different from 

what observed on average in comparable industrialised countries. Its occupational weight is 

smaller, and its firms operate mostly in low and medium-low tech industries. Contrary to what 

happens in many large European economies, their economic efforts to increase R&D and 

innovation performance are extremely limited. Moreover, the manufacturing workforce in Spain 

shows peculiar features: an important share of educated workers, who will probably be able to 

most take advantage from the opportunities brought by Industry 4.0; but also many low-skilled 

ones, who could be heavily affected by structural changes in the labour market.      
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Workers training 

In 2011, 43% of Spanish employed persons participated in formal or informal training activities, 

mostly of the latter type8. Among these, the vast majority was at least partially financed for by 

firms.  

While the share of workers who participated in training activities is lower than the EU average, 

Spain achieved a relatively better performance with respect to the average yearly number of 

training hours. This indicator reached indeed 82 yearly hours of informal training per worker in 

2011, against an EU average of 58. However, while in the EU the trend in average yearly hours was 

stable with respect to 2007, it decreased by 15% in Spain. One of the possible causes for this could 

well be the impact of the economic crisis, which has been particularly strong in Spain. The 

demographic groups that received on average a higher number of training hours were young 

workers (between 25 and 34 years old) and women.  

As in other countries, most activities were focused on developing skills related to the services 

sector; however, a relatively high share was instead aimed at fostering ICT, computer, engineering, 

mathematics, manufacturing or construction related skills. These subjects represented around 

40% of total training hours.  

The analysis of the main obstacles to training, as declared by workers, provides interesting 

insights. The needs for additional training seem stronger than average, as only 9% of workers 

declared not to have participated in similar activities because they did not think it was necessary, 

while the same share in the EU reaches 35%. The costs of training seemed not to be among the 

main problems, while difficulties in balancing family and job responsibilities with training time 

requirements certainly were. 

Labour market policies 

In a context of deep economic and labour market transformations that may cause extensive 

structural changes, public policies aimed at smoothing workers’ transition between jobs and 

creating the needed skill-profiles are fundamental. Spain does not stand out in this respect, at 

least among European countries: in 2015, only 25% of registered unemployed had benefited from 

some sort of active intervention. Furthermore, in many cases, these interventions consisted only 

in an employment subsidy. This type of subsidies has been greatly reduced during the crisis, going 

from a coverage of 50% of potential beneficiaries to 12%. Job-related training interventions, which 

seems to be fundamental in view of the implementation of Industry 4.0 technologies, only covered 

5% of registered unemployment. The corresponding share of the most advanced countries (in this 

respect), Belgium and Austria, was 16 and 24%, respectively.  

As of today, Spain is among the countries that dedicate the largest share of their GDP to labour 

market policies, as they spend for this purpose around 2.5% of it9. However, unlike countries that 

                                                           
8
 Informal training or education activities are offered by entities different from schools, colleges and universities, or 

that anyhow are not part of the usual full-time education scheme accessible to children and youth.   
 
9
 Data from 2015. 
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spend similar shares (Denmark, Austria and Sweden), most expenditures finance programmes of 

income support to unemployed persons. Only 0.1% of GDP is spent in training, 0.07 in 

employment subsidies and 0.14 in labour market services.  

Industrial relations and work organisation 

Although its workers are often highly educated, the industrial sector in Spain does not seem to 

offer particularly skilled jobs, on average. Spanish industrial firms declare that shares of employees 

whose job requires at least one year of training very similar to those observed in Italy, and almost 

40% of them do not offer any such job. However, the European Company Survey data from 2013 

show a strong propensity to train workers.  Four firms out of ten, indeed, had organised on the job 

training courses for at least half of its employees during the year of the survey. As a comparison, 

only 23% of German firms had done the same. Many employees receive also paid leaves for 

training reasons. However, training often concerns work safety rather the upgrade of workers’ 

skills. The workforce has, in most cases, permanent employment contracts, and part-time work is 

quite rare.  

Work organisation seems in most cases rigid. In almost two thirds of firms, tasks assignments are 

made exclusively by supervisors; working time flexibility is much limited, in particular with respect 

to the possibility of accumulating extra hours of work to earn free days. Half of the industrial firms 

does not offer that opportunity to any of its employees. Production systems based on 

independent working teams is widespread and concerns around 75% of firms; however, the 

autonomy of these teams is often little. Tasks rotation processes are present in around 70% of 

firms. Variable pay is quite rare, and observed in between 20 and 30% of industrial firms. Only 5 

out of 100 declare to use, for at least some of their employees, forms of profit sharing as wage 

incentives.  

There seems to be instead much more flexibility in collective bargaining. Over 25% of industrial 

firms are covered by firm-level agreements, and almost two thirds by regional or sectoral ones. 

Even occupational agreements are quite widespread. Only in 25% of firms some contractual 

aspects are regulated by national agreements. Relations between trade unions and firms are 

possibly the most conflictual in all four countries analysed in this report. To account for this, the 

European Company Survey shows that long duration strikes and firm occupations are frequent, 

and arise often from issues related to the firm itself. The results of such actions are usually 

uncertain: about half of them end without a solution of the issue at stake. From the management 

answers to the survey, one would gathers that trade union participation to important firm 

decisions is frequent and substantial; however, the answers of trade union representatives do not 

confirm this conclusion. Anyhow, even management highlights that co-decision processes and 

inclusion of workers in firms’ choices are not rooted nor usual practices. Finally, many firms’ 

managements report as important problems the need to reduce their workforce and low 

motivation of employees.  
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Industria conectada 

In 2015 the Ministry of Industry, Energy and Tourism presented an initiative to prepare the 

creation of platform for social dialogue on the issue of Industry 4.0 in Spain. The general objectives 

of this platform are the growth of value added and skilled jobs in the industrial sector, the 

development of local 4.0 industrial processes and the increase of competitivity of the Spanish 

economy. Four broad lines of action have been presented:   

● The diffusion of information on Industry 4.0 and its potential, and on the skills required to 

implement it: the designed instruments are the development of a communication strategy 

targeting both Spanish and foreign firms (the latter to sponsor Spanish innovative 

solutions), with which to valorise firm and sector-level experiences also through a 

dedicated website; and advocacy for the inclusion of smart production issues in training 

courses, as well as in secondary and tertiary education.  

● To promote collaboration among firms, research centres, universities and other relevant 

entities to foster the creation of 4.0 solutions specific to the Spanish industrial system. 

Supporting the creation and development of environments of technological collaboration 

between actors through specific criteria for the assignment of public funds, aiming at 

promoting international partnerships as well. 

● To support the evolution of a Spanish offer of 4.0 technology and processes: The Ministry 

intends to pursue this objective with several instruments; the inclusion of 4.0 innovations 

in the national strategy for scientific, technical and innovation research; the adoption of 

specific indicators in the Spanish Digital Agenda 2016-2020 and in the other R&D public 

programmes; the creation of technological clusters; a public investment strategy for 

broadband connection and financial support to firms that choose to invest in the digital 

transition. 

● The implementation of Industry 4.0 through measures that are fit for the Spanish 

economy. In this case, the Ministry proposes: specific financial instruments for SMEs, the 

diffusion of guidelines and case-studies to support the adaptation of firms’ structure, the 

support to innovative processes of commercialisation, the creation of regulations fit for the 

new industrial system, the international standardisation of processes and related products, 

and finally public and private partnerships for the spread of technological know-how and 

solutions.  

 

The platform Industria Conectada will be headed by the Consejo rector, whose members are the 

Ministry of Industry, Energy and Tourism and representatives of other ministries, social partners 

and the private sector.  

 

Although the approach that has been chosen by the government to promote Industry 4.0 within 

the Spanish industrial sector is fairly comprehensive, some issues emerge. Firstly, the designed 

objectives still have to be operationalised through more concrete measures; the public 

programme is still in its initial phase. An aspect that is clearly lacking among those included in the 

project is the organisation of work and industrial systems in a smart production environment, 

which will be of primary importance to ensure a sustainable transition. However, the inclusion of 

representatives of the social partners is a sign of the will to design an articulated national strategy, 
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that will consider many issues and take into account long term developments. Furthermore, this 

choice will likely help to foster the effectiveness of the strategy’s instruments.  

 

 

AUSTRIA 
 

The austrian manufacturing sector 

In 2016, almost 700.000 workers were employed in the manufacturing sector in Austria, which 

represented 16% of total employment. Just above one third of these people worked in high and 

medium-high tech industries, around as much as the EU average. However, Austria represents a 

peculiar case in the European Union framework, because of the trend observed in the last years. 

The progressive erosion of the manufacturing sector has been much more moderate than in most 

other countries, at least in the last 20 years. Indeed, during the crisis years, manufacturing share 

of employment did not shrink but actually grew, both in absolute and relative terms. Similar 

evolutions have been observed in only a few other countries, as Poland and the Czech Republic.  

 

 

Source: Eurostat database. 

The drivers of this somehow unexpected growth have been the high and medium-high tech 

industries, that increased their employment by 16% and 30% respectively, while less 

technologically advanced industries reduced their pool of workers. Also because of this trend, in 
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Manufacturing workers in Austria show an educational distribution similar to what is observed in 

most other countries. The bulk of employment is made of people with a secondary education, 

representing just below 60% of the total, while almost one third have a tertiary degree.  

Austria is the third EU countries with the highest private expenditures in R&D: reaching 863 euro 

per inhabitant in 2015, it was outperformed only by Denmark and Sweden. This high expenditure 

is the result of a steady and rapid growth in the last years: between 2006 and 2015, private 

expenditures in this field increased by 60%. Moreover, most of it is concentrated in the 

manufacturing sector, whose firms invest yearly 497 euro per inhabitant10. This propensity for R&D 

is also reflected in firms’ innovation capabilities: based on the Community Innovation Survey 2014, 

over 25% of manufacturing firms had introduced product or process innovations between 2010 

and 2012. Only Belgium, Ireland and Finland did as well or even better than Austria, in this respect.  

Training 

The Austrian economy seems to consider workers training as fundamental. This is even more 

noticeable in the industrial sector, where in 2010 85% of firms had organised at least one training 

course for its workers. The country’s performance was far above the EU average (53%) and behind 

only Norway (86%). Almost two thirds of firms, moreover, had carried out an analysis of its 

workers’ training needs.  The hourly cost of training and the average number of yearly hours of 

training per participant are slightly above the EU average, potentially indicating a relatively high 

intensity.   

Labour market policies 

The mix of policies aimed at supporting the unemployed workers in Austria shows structural 

differences with the rest of the Union. In 2015, some sort of public active intervention was 

activated for around one third of registered unemployed; this performance is similar to what is 

observed in other large European countries, although Sweden and Belgium reached much higher 

shares, close to 50%. However, these interventions were, in most cases, job-related training 

programmes focused on updating and upgrading workers’ skills. In only three EU countries the 

share of registered unemployed for which a training programme had been activated was over 

10%; in Austria, instead, it reached 25%. The other types of active policies, instead, have a quite 

limited coverage. There is also an important difference with respect to the rapidity with which the 

interventions are activated. Austria, indeed, is among the countries in which the majority of 

registered unemployed is assigned to a specific programme within 12 months from registration, 

before it enters the so-called long-term unemployment. 

The crisis years did impact the training system, that showed a marked decrease in its capability of 

offering some kind of interventions to registered unemployed; the coverage indeed fell from 40% 

in 2010 to 29% in 2015. This is likely to have been caused by the strong increase in the number of 

registered unemployed, that in those years increased by over 100.000 units (+40%).  

                                                           
10

 Data referring to  2013. 
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Austria is among the countries that spend proportionally more for labour market policies. In 2015, 

it dedicated 2.25% of its GDP to such programmes, after various years of increases in this share 

that seem to have been caused by the growing unemployment. Somehow surprisingly, considering 

the importance of training in the above active interventions, most of these expenditures are 

carried out for policies supporting the unemployed income. In 2017, around 317.000 unemployed 

persons received such benefits, which implies a 90% coverage of registered unemployment.  

Industry 4.0 in Austria 

The consulting firm PwC published in 2016 a report on Industry 4.0 in Austrian firms. They 

collected data on a sample of 100 industrial firms in 5 different sectors, and put forward some 

conclusions on the diffusion of Industry 4.0 processes that is likely to be observed in the next 5 

years.  

Specifically, the report shows that the surveyed firms declare to be planning investments on such 

technologies and processes for around 4% of their yearly turnover. If this was representative of 

the entire manufacturing sector, it would imply around 4 billion euros of new yearly investments 

in Industry 4.0 related technologies. 2 billion would be spent in the chemical, pharmaceutical, 

plastics, rubber and metallurgic industries only. This amount corresponds to around 1% of 

Austrian GDP. Only 20% of the surveyed companies does not plan to invest in similar technologies 

and processes, while around 15% intends to spend more than 7% of its total turnover.  

Among surveyed firms, more than 75% declared that their production chain was already at least 

partially digitalised; 25% declared that such digitalisation was already in an advanced state. Firms’ 

growth objectives with respect to 4.0 technologies are rather ambitious: half of the sample 

expects to see its turnover grow by more than 10%, and a quarter even by 20%. Again, imagining 

that these results are representative of the entire industrial sector in Austria, PwC extrapolate an 

expected growth of yearly turnover reaching almost 3 billion euros. The costs reduction 

anticipated by firms as a consequence of such investments are slightly below 3%.  

The Austrian Research and technology report 2015, produced by the federal government, provides 

some useful information on the current diffusion of some smart production technologies within 

Austrian firms. Based on European Manufacturing Survey data, it shows that around 30% of firms 

with 20 or more employees uses industrial robots; approximately the same share, furthermore, 

has already adopted production chain management processes in which both clients and suppliers 

play a role; around 15% has implemented technologies allowing for virtually prototyping products 

in the design and development phase; and above 20% of them has acquired automatized storage 

systems. Instead, many other aspects of Industry 4.0, as for instance man-machine collaboration 

systems, are not widespread. The share of firms planning to adopt these remaining technologies in 

the following years was rather low11.  

                                                           
11

 Results refer to 2012.  
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Industrial relations and work organisation 

The production systems adopted in Austrian firms is much more similar to the German case than 

the Italian or Spanish ones, at least with respect to employees and work organisation. A high share 

of skilled employees is much frequent among firms, and investments in job-related training are 

even more common. Only 15% of Austrian firms declared not to have organised training activities 

in 2013; the correspondent share was 23% in Germany and 47% in Italy. Training seems to be 

aimed mostly at upgrading workers’ skills, but in almost two thirds of firms training activities were 

also thought to allow workers to perform a wider range of tasks. Austrian workers seem to enjoy a 

stability in job relations which is even greater than in Italy; 75% of firms indeed declare to use only 

permanent contracts for their employees, while only 54% do so in Italy. Part-time is relatively 

uncommon, and when used it only applies to a small fraction of employees. Moreover, the 

management indicates that most hirings, regardless of the contract used, are made in view of a 

long term and stable job relation.  

The Austrian industrial model seems to be more verticalized than in the other countries analysed 

in this report, but at the same time also more flexible. Only in 12% of industrial firms less than 

three hierarchical levels are observed, while the same share reaches between 20 and 30% in the 

other countries. However, in over half of firms, decisions on workers’ tasks is made jointly by the 

employees and their supervisors. There is a great level of autonomy with respect to the starting 

and ending time of the working hours, and the latter can be accumulated to earn free days in most 

firms. Production based on working teams is a reality in over 80% of firms, that let the former 

decide on the assignment of individual tasks to workers. Employees, furthermore, can rotate tasks 

in most firms. Wage incentives are extremely widespread, much more than in Italy, Germany or 

Spain. Piece-work or incentives linked to individual and firm performance are present in around 

50% of firms, while those based on team performance in over 30% of them. In 6 firms out of 100, 

workers have access to profit sharing solutions as part of their salaries.  

The relations between trade unions and firms seems to be very positive, on average. Almost 90% 

of the managements considers that workers representatives help the firm finding solutions to 

production issues in a constructive manner; moreover, just as many highlight the benefits of their 

inclusion in decision processes, in terms of workers engagement and motivation. Similar shares of 

the firms’ managements declare to trust the representatives of employees. Workers participation 

to firms’ dynamics is considered as fundamental and is achieved through frequent meetings with 

the supervisors, the organisation of ad hoc dialogue groups and often also through firm surveys. 

Even for structural change processes, firms declare (and workers representatives confirm it) to 

have a strongly rooted culture of dialogue with workers and their representatives. Trade unions 

actions, also because of this, are much less frequent than in the other countries e almost always 

end with a jointly agreed solution.  

Collective agreement seems to be carried out almost exclusively at the sectoral or regional level, 

and quite frequently also by occupation; the level of flexibility is therefore rather high. In sharp 

contrast, firm-level or national agreements cover less than 20% of firms. Firms declare that one of 
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the main problem they face is to find personnel with adequate skills for their production systems; 

labour turnover, instead, is quite low and the cases of low motivation of workers seem to be rare.  

Platform Industrie 4.0 Austria 

Austria has created a platform dedicated to Industry 4.0 as many other countries did. The founder 

and promoter of the project is the Ministry of Transportation, Innovation and Technology; as of 

today, the platform can count on 46 members among which are enterprises, academic 

institutions, research centres and NGOs. Its role is to foster cooperation among stakeholders, the 

development of innovation processes and new technologies, and finally to “bring together” the 

community of people and entities working on Industry 4.0. The multidisciplinarity that the diverse 

backgrounds of the partners ensure is considered as fundamental for the sustainability of the 

economic transition. The objective pursued by the Austrian government are to support the spread 

of interest and knowledge on 4.0 industrial processes, to supply specific services to social actors 

involved, to produce recommendations on policies, the promotion of regional and sectoral 

partnerships, and the creation of a digital environment in which to constructively interchange 

specific experiences. The platform is organised on the base of several teams, each working on 

different issues: pilot factories, regulation and standards, research and development, training, 

regional cooperation, smart logistics and the role of humans in digital factories.  

 

Insights on some topics of interest 
 

Towards the end of work? 

 

Smart manufacturing and employment: business as usual? 

Although the so-called fourth industrial revolution is an unprecedented phenomenon, it is also 

likely to influence the labour market dynamics mainly through the same channels that other waves 

of technological processes have affected. In this sense, its effect could indeed be analysed through 

the same lenses that have been used, for instance, in the case of the diffusion of ICT and 

automation. The method traditionally adopted in the economic literature on technological 

innovation focuses mainly on one particular aspect: the analysis of the impact of productivity 

growth. This impact can be viewed as being composed of two parts, each causing labour market 

changes of opposite sign. On the one hand, there is a substitution of labour for capital, which 

becomes more competitive thanks to innovation. On the other, an impact on aggregate demand is 

usually observed, as higher productivity in a competitive market translates into lower prices and 

higher real consumers’ income. To analyse the quantitative impact of innovation on the labour 

market means studying the relative weight of these two dynamics. 

Studies on the relation between productivity and employment conducted before the 1990s have 

usually adopted macroeconomic approaches. In general, they confirmed the hypothesis of 

compensation mechanisms operating through lower prices and higher income, concluding that the 
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overall net impact of productivity growth on employment is approximately null12. More recently, 

however, many microeconomic analyses based on firm-level data have been published, suggesting 

more ambiguous effects. Several studies have found a positive relation between productivity and 

employment, while other distinguish between productivity growth due to innovations of products 

(generally labour friendly) and process (that, instead, would tend to destroy jobs). Nevertheless, 

other studies show that even process innovations can have a positive effect, or at least a null one, 

on the number of employees13. Some analyses, conducted at the sectoral level, show that 

compensation mechanisms through which innovation creates jobs act mainly in the services 

sector, while in manufacturing a job loss is usually observed.   

Studies on the impact of robotics, instead, are rarer. An example is provided by Graetz and 

Michael (2015), who use panel industrial data on 17 countries between 1993 and 2007 to show 

that the diffusion of robotics is not correlated with employment. However, they do find a negative 

effect on the number of hours worked, particularly strong for medium and low-skilled workers. 

Following their results, robotics may have contributed to the skilled biased technological change. 

Another research, produced by the Fraunhofer Institute on behalf of the European Commission, 

entitled “Analysis of the impact of robotic systems on employment in the European Union” use 

instead data coming from the European Manufacturing Survey 2012. It shows that the adoption of 

robotic systems in manufacturing does not have negative implications on the number of 

employees in the firms, although it increases productivity substantially.  

Jobs and risk of automation 

Frey and Osborne published in 2013 a paper, soon become famous, on the risks of 

computerisation and automation in the United States economy. They analysed 702 occupational 

categories on the base of their skill requirements and tried to compute probability of automation 

for each of them. Their results, certainly alarming, suggest that almost half of jobs in the USA is the 

in the high-risk category, i.e. could disappear in the next one or two decades. Their methodology 

has been applied to different context by several authors: Bowles (2014), for instance, uses it to 

compute automation risks in Europe. The paper’s conclusions show that the percentage of jobs at 

high-risk is similar, between 45% (in Sweden) and 62% (Romania).  

These results, however, should be taken very cautiously. Firstly, in terms of quantitative impact on 

jobs, they only show one of the two processes caused by innovation: labour substitution. 

Therefore, they ignore general equilibrium effects, which as it has been highlighted have instead 

positive effects. Moreover, other studies have criticised the methodology used. Arntz, Gregory e 

Zierahn (2016), for instance, show that if the variability of skills and tasks requirement within each 

occupational category is accounted for, the share of jobs at high-risks of automation in OECD 

countries fall to 9%. They also present some criticisms with respect to the choice of methodology 

in Frey and Osborne (2013), arguing that the fact that certain tasks will be automatized does not 

imply that the associated jobs – usually multidimensional in skill and task requirements– will 

disappear.  

                                                           
12

 Vivarelli (2014). 
13

 Lachenmaier e Rottmann (2011) e Hall, Lotti, e Mairesse (2008). 
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Studies on Industry 4.0 

Although the impact of the fourth industrial revolution on employment could be looked at as 

another wave of innovation, it still is a phenomenon with features that are extremely different 

from what has been observed insofar. These characteristics of the transition to come are probably 

capable of transforming deeply job relations and occupational scenarios. This is one of the reasons 

for which many institutions and scholars have focused on it, proposing different interpretations 

and even some forecasts. The methodologies are different and often incoherent among them, and 

furthermore they are used to analyse an issue that is extremely complex and often only 

speculated about. However, these studies represent valid attempts to estimate the approximative 

magnitude of the implementation of Industry 4.0 on a large scale.  

The World Economic Forum published in 2016 a report entitled “The future of jobs”, in which it 

tries to provide a short-term forecast of the evolution of labour market in industrialised countries. 

The methodology is purely qualitative and based on interviews with human resource managers 

and CEOs of the major global employers of 9 different industries in 15 emerging and advanced 

economies. Their sample includes answers from 371 firms, representing around 13 million workers 

throughout the world. Interviewees were asked to provide previsions on different issues, among 

which employment dynamics, for the period 2015-2020. The general results are ambiguous. In the 

opinion of the interviewees, some types of innovation as IoT, cloud technologies and big data 

could potentially increase the overall number of jobs. Others, instead, as those linked to artificial 

intelligence, the additive manufacturing or 3D printing, are thought to be among the innovation 

that will lead to net job losses. However, the forecast tends to suggest rather small positive or 

negative effects, close to 2-3 percentage points of total employment. Smart production is not 

considered among the main drivers of change in the close future: other factors, as demographic 

change in emerging countries, the increasing inclusion of women in the labour market and 

urbanisation are seen as more relevant. Looking at the job families level, the results suggest that 

the occupations that will be most negatively affected include clerks and managers (mainly because 

of IoT, clod technologies and big data), and many of those found in the manufacturing sector, 

because of the implementation of addictive manufacturing, 3D printing and robotics. Occupational 

related to ICT, architecture and engineering will instead grow the most. By extrapolating its 

estimates to the population of reference, the WEF forecasts that, in the 15 countries under 

analysis, 7 million jobs will be destroyed between 2015 and 2020, while 2 million will be created. 

However, this includes all the factors that are thought to have an impact on labour markets, and 

not only the implementation of Industry 4.0. Occupational losses would be concentrated mainly in 

administration (almost 5 million jobs) and in manufacturing and industrial sectors (1.6 million of 

jobs), while new opportunities would appear much more diffusely, in the sectors of education, 

management, ICT, architecture, sales. The short-term impact of Industry 4.0, therefore, seems to 

be quite modest: firstly, interviewees do not consider it to be the main driver of the expected 

change, and moreover, the number of employed in the 15 countries of reference amount to 1.86 

billion persons. 

As it has been already described in a preceding section, the Boston Consulting Group has produced 

an analysis on the effects of the widespread implementation of some smart production 
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technologies among German manufacturing firms. Their approach is rather more quantitative, 

even if it is also partly based on interviews with industrial experts. The methodology they use is 

rather simple, and does not take into account potential economic repercussions outside the 

manufacturing sector. They suggest that Industry 4.0 could actually have a positive impact on 

manufacturing employment (+350.000 jobs), although this conclusion is quite sensitive to the level 

of diffusion of the new technologies and the induced turnover growth.  

Roland Berger, in a work published in 2016, tries to provide a potential framework by considering 

both historical deindustrialisation trends and the adoption of new technologies in Western 

Europe. Its report concludes that ongoing dynamics of industrial sectors erosion will lead to a 

reduction of 5.4 million jobs by 2035. Furthermore, the generalised diffusion of Industry 4.0 

(which, in the model, implies that half of the firms will fully exploit it while the remaining will only 

take advantage of some innovations) will cause an additional 2.9 million jobs loss. However, 

productivity gains caused by the new production system will generate profits such that new 

investments will create 10 million new jobs. Three of them will be found in the manufacturing 

sector, while the others in the services one. Therefore, job losses would be more than 

compensated for; however, the necessary condition for this to happen is that adequate policies 

for the upgrading and updating of workers’ skills are carried out effectively. 1.1 million new jobs in 

the manufacturing sector would be generated by relocation of productive sites, due to new profits 

opportunities. The net effect of smart production would therefore be strongly positive, as 7.1 

million net jobs would be created because of it. However, if one also takes into account forecasts 

on historical trends in the labour market, the forecast implies that only 2.7 new net jobs would be 

created by 2035 in Western Europe.  

The analysis that seems methodologically more relevant is an attempt to model the 

macroeconomic dynamics of innovation in the German manufacturing and agricultural sector, 

carried out by Neuber-Pohl, Wolter e Zika (2016). This study, as the one from BCG, has already 

been presented in more details above. The effects of Industry 4.0 are determined in comparison 

with a baseline scenario that account for historical evolutions in labour demand and supply and 

economic agents’ behaviour. The Industry 4.0 scenario would imply, with respect to the base one, 

a net job loss of only 60.000 jobs in the entire economy. On the contrary, the total value-added 

produced in the economy, salaries and households’ consumption would grow. However, job losses 

in the manufacturing sector would certainly be more consistent, as compensation mechanisms 

would create new opportunities mainly in the services sector.  

Conclusions 

The study of the employment impact of the fourth industrial revolution is, as of today, still in a 

preliminary phase and the scientific works related to it are not numerous. Moreover, the analysis 

of the contributions published insofar suffers from the diversity of methodologies, geographical 

areas, time and sectors included. Other differences are found with respect to the choice of model 

(partial or general equilibrium), structural hypotheses and available data.  
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However, the results tend to converge to conclusions that are rather similar. Although the sign of 

the net impact of Industry 4.0 on employment seems uncertain, in all cases its magnitude is quite 

limited. The paper that is methodologically most relevant suggests a net loss of 60.000 jobs in the 

entire German economy. In the other studies, the net variation in employment is always of little 

relevance with respect to the overall number of jobs in the geographical area of reference. After 

all, these conclusions loosely mirror the results of econometric analysis that focused on the impact 

of past innovation waves (ICT and robotics, mainly). It would seem, therefore, that the digital 4.0 

revolution in the manufacturing sector is not bound to cause dramatic variations in the aggregate 

employment level of industrialised countries. However, this general statement also hides deep 

structural changes in the labour market, that will cause adjustment processes on a large scale. This 

restructuration of the economy is likely to have consequences that are not accounted for in the 

above studies, and calls for a strong action coming from social and governmental actors to 

facilitate as much as possible the transition. Furthermore, it leads to the need of analysing the 

evolution caused by Industry 4.0 with respect to sectoral dynamics and workers’ skills 

requirements. 

 

Forecasts on the employment impact of Industry 4.0 

 
Geographical Area of 

reference 

Year of 

reference 

Sector of 

implementation of 4.0 

technologies 

Net variation in 

employment  

World Economic 

Forum 

Several advanced and 

emerging economies* 
2020 Entire economy -5.000.000** 

Boston Consulting 

Group 
Germany 2025 Manufacturing sector + 350.000 

Roland Berger Western Europe 2035 Entire economy + 7.100.000 

Neuber-Pohl, Wolter 

e Zika (2016) 
Germany 2030 

Manufacturing and 

agriculture 
- 60.000 

*United States, Mexico, Brasil, UK, France, Italy, Germany,Turkey, Saudi Arabia,South Africa,India, Cina, Thailand, 

Indonesia, Australia e Japan.  

**The results include not only the impact of Industry 4.0, but also of other relevant trends.  
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Skills requirements in Industry 4.0  

Another dimension of the quantitative impact of Industry 4.0 on the labour market concerns the 

type of workers that smart enterprises will demand. To investigate this issue, economic analysis 

usually distinguishes workers with respect to their degree of complementarity or substitutability 

with capital. For instance, in the case of the adoption of ICT technologies, some authors have 

argued that a polarisation of jobs is observed, as tasks requiring a medium level of skills are 

progressively automated. These tasks are normally identified as those requiring cognitive abilities 

and not of a routine nature. Tasks that require workers to use abstraction, data analysis and 

problem-solving abilities would instead be strongly complementary with the new technologies. 

However, there are different views even on this matter: Autor (2014), for instance, argues that 

also medium-skilled jobs will benefit from innovation, through the use of relational abilities, 

flexibility, adaptability, and problem-solving. Frey and Osborne (2013), furthermore, hold that the 

jobs that will be most affected by substitution will be the low-skilled ones. Some critiques of this 

approach have been made, as in Pfeiffer and Suphan (2015): from their point of view, 

characterising jobs on the base of the level of routine in the tasks that workers perform has 

serious fallacies. They suggest that an approach accounting for the capability of managing 

complexity and unpredictability on the job would be more suited. Finally, some researchers have 

even imagined that digital capital could substitute for high-skilled workers as well, through the 

development of analytic and decisional capabilities in new technologies.  

An analysis of the type of skills and abilities required in today’s European jobs seems therefore a 

well-suited starting point to portray the magnitude of ongoing changes. Data on this matter are 

provided by the extensive study published in 2016 by the Eurofound, “What do Europeans do at 

work? A task-based analysis”. The chosen approach is comprehensive of the entire economy, not 

of the manufacturing or industrial sectors only; however, as the occupational changes induced by 

Industry 4.0 are likely to reach the majority of existing job families, the data provided by the 

report are of extreme relevance. The “average European job”, as of today, uses a high-level of 

intellectual skills, mainly linked to problem-solving and to the analysis of administrative or 

commercial information; physical abilities are instead less relevant, while average values are 

observed for relational skills. The latter are mainly linked to sales or relations with clients, while 

managerial abilities are rarer. Relational skills are required more or less equally intensively in the 

majority of occupation, and therefore show little dispersion. On the contrary, intellectual (ICT, 

data elaboration, accounting and others) and physical ones are usually required very intensively in 

specific occupations. Therefore, jobs are polarised with respect to these requirements. Moreover, 

physically and intellectually intensive tasks are strongly and negatively correlated between them. 

The average level of routine in European jobs is not particularly high, at least with respect to the 

repetitiveness of performed tasks; on the other hand, standardisation is high. Team working is 

fairly common, and the average level of autonomy is substantial. Intellectual skills include a range 

of abilities that are highly correlated among them, as they are usually jointly observed in the same 

type of occupation. Workers in jobs with high analytic requirements tend to perform also 

problem-solving or creative tasks, and so on. Physical abilities are instead negatively correlated 
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with relational ones; they also seem to be associated, although not strongly, with low autonomy 

and high repetitiveness of tasks.  

It must be also acknowledged that the type and intensity of skills requirements do not vary only 

among occupations; in fact, the greatest part of the observed variability is related to other factors.  

For instance, with respect to physical abilities, the Eurofound report highlights that only 30% of 

total variance is to be attributed to differences of occupation, while the rest would be observed 

within the same job but in different sector and/or in different applications. In this case, instead, no 

variation is attributed to differences in the country where the job is performed. Work autonomy 

and level of routine are heavily influenced by factors that are not related to particular occupations, 

as social dialogue. These features stress the need for a multidimensional approach to the research 

on skills requirements in the digitalised industry.  

The report also highlights that, contrary to what is normally assumed, strong ICT requirements are 

heavily concentrated in a limited range of jobs. However, their diffusion has certainly increased 

since 2000. This diffusion is caused mainly by a growth of transversal basic ICT requirements, 

observed for an extremely wide range of occupations, rather than by the increase of the 

occupational weight of ICT related sectors. Manufacturing and agriculture jobs, however, do not 

yet demand such abilities. Furthermore, while in sectors traditionally associated with more 

routine-based tasks a small occupational reduction is observed, there is also a transversal growth 

of tasks standardisation (and to a lesser extent also repetitiveness) in many other professions, as 

managers and clerks. The net effect of these dynamics is a slight increase in the level of routine 

observed in European jobs. Understanding if the transversal increase of routine is linked to 

digitalisation could be fundamental, as it would heavily influence the validity of the analyses 

proposed insofar on the trends associated with technological progress. As Eurofound highlights, if 

digitalisation is causing a growing routine level in jobs, then even high-skilled jobs could be at risk 

of automation. The report also stresses that, for the moment, there is no evidence of a link 

between the observed wage polarisation in the labour market and the ongoing occupational 

changes. In order to analyse the impact of digitalisation, focusing on the variety of required skills, 

rather than their type, could be useful. A hypothesis that deserves consideration is that the jobs at 

higher risk of automation are those requiring an extreme specialisation in a single or few tasks. 

Following this interpretation, the majority of today European jobs would be rather safe, as they 

usually require many diverse task-inputs.   

As it has been shown, there is an important degree of uncertainty on the consequences of smart 

production and digitalisation on the demand for specific abilities and qualifications. Without 

disaggregating jobs requirements as much as in the above analyses, some quantitative results are 

already available. In Neuber-Pohl, Wolter and Zika (2016), some insights on occupational changes 

caused by Industry 4.0 are provided. This study only models technological changes in the 

manufacturing and agricultural sector, and is therefore unable to account for labour substitution 

in services; for this reason, its results must be taken carefully. The authors indicate the 

occupational families in which variations equal to or larger than 3.5% of total employment would 

be observed. Negative effects are found for some manufacturing and industrial occupations, 
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especially in the chemical, plastics, construction materials, mechanic, textile and food industries. 

The only substantial positive effects are observed among engineers, chemists, physicians and 

biologists. Employment would grow also in education and ICT, although not by much. Looking at 

qualification levels, the highest job losses would be suffered by owners of vocational training 

degrees, while new job opportunities would be accessible mainly to workers with a tertiary 

education. However, some features of the model are needed to contextualise it. Firstly, it is 

designed to offer insights that are valid for the German economy, and needs not be representative 

of other European labour markets. Furthermore, as it has been highlighted in an above section, 

this impact must be added to other ongoing dynamics (as, for instance, demographic trends) 

which could at least partially compensate for them. Finally, the paper assumes that routine jobs 

will be more affected by technological progress; this, as explained above, may strongly influence 

the results and is not the only possible interpretation.  

The World Economic Forum dedicates a part of its report “The future of jobs” to investigate the 

evolution of skills demand through interviews with HR managers and CEOs of large firms in 15 

advanced and emerging countries. Their reference framework is similar to the one used by 

Eurofound. The interviewees are asked to identify the skills whose demand will change more 

intensively in the next future (2015-2020). Although they point out that strong changes are likely 

to affect all types of skills, cognitive, elaboration, management and problem-solving ones are 

those whose demand will grow more rapidly. Technical and physical abilities are instead among 

the most stable. An interesting feature of these results is that decreases in demand will not be 

observed for any skills; this would imply that requirements of all types of abilities would grow or 

stay constant.  

Work organisation 

New production models are likely to change not only the structure of the labour market, but the 

reality of work itself. Ongoing dynamics in work relations are heavily influenced by firm strategies 

and more generally by the type of production systems that are adopted, which will be without 

doubts affected by Industry 4.0. While several studies have been proposed with respect to micro 

and macroeconomic employment dynamics, much less attention has been paid to transformations 

in work organisation. Nonetheless, some analyses, although of a rather speculative character, 

have been published and allow to gather some insights on future developments. A dichotomy that 

emerges, although not always referred to in these terms, is that between collaborative and 

constructive manufacturing. These two ideal types are the results of different scenarios on the 

impact of the diffusion of digitalisation and robotics in the economy. In the collaborative system, 

there is a strong complementarity between workers and new technologies, and production is 

increasingly more customised and flexible, both in terms of volume and products. The main 

consequence of the latter feature is a strong need for skilled and versatile labour, able to adapt to 

frequent changes in production processes. Work organisation is therefore based on a high level of 

workers involvement in the management of problems and accidents, and on strong autonomy in 

performing individual tasks. Other features include the coexistence of productivity incentives and 

strong investments on workers through training, career opportunities, a collaborative 
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environment and workers protection. The latter is not to be intended only in contractual terms, 

but rather as the possibility of being re-employed in case of need in different tasks or even jobs, 

acquired through the investments in training. On the other hand, constructive manufacturing 

implies instead an environment where the adoption of 4.0 processes polarises the workforce 

between high and low skilled workers, where the latter will deal with non-automatized tasks. Low 

skilled workers, in this context, operate under precarious conditions, with low investments in 

training and little work autonomy. In contrast with what would be observed in a collaborative 

manufacturing framework, the chosen industrial model would be based on mass production and 

low prices.  

As it can be gathered from the information presented in the first sections of this study, as of today 

Austria and Germany are certainly the closest economies to the collaborative manufacturing 

model among the countries analysed here. The industrial sector in Italy and Spain, although to 

different extents, still relies on low skilled jobs, limited levels of workers autonomy and 

participation to firm dynamics; training, especially in the Italian case, is not a general feature of 

industrial firms. Austria, instead, seems more advanced than Germany (in terms, of course, of the 

features associated with collaborative manufacturing) with respect to team autonomy, flexibility 

of working hours and productivity incentives. What is, then, the situation in Europe? 

The production models that are prevalent in Europe today show intermediate traits with respect 

to the 4 countries presented above, as the data of the European Company Survey suggest. 

However, they do seem closer to the Italian and Spanish paradigm rather than the Austrian and 

German one. About half of European industrial firms indeed uses only labour whose job does not 

require long periods of training- More than a quarter of them does not use working teams, and 

when the latter are implemented they usually have little autonomy in managing individual tasks. 

Tasks rotation is not yet generalised. Working time flexibility is not always high, especially with 

respect to the possibility of modifying one’s daily hours; accumulating extra hours of work to earn 

additional free days is instead a more common opportunity. There is an important diffusion of 

productivity incentives through variability in parts of the wage (based on individual, team or firm 

performance), similar to the Austrian one. Workers participation to firm dynamics – measured by 

the existence of meetings with supervisors and managers, ad hoc working groups, feedback 

processes or firm surveys – is better than in the Italian and Spanish cases, but far from the 

Austrian and German performance.  

Work autonomy and horizontal organisation 

As it has been highlighted, concepts closely related to the collaborative manufacturing ideal type 

have been used in many analyses concerning developments in the world of work caused by 

Industry 4.0. The idea of higher labour flexibility – not in contractual but in organisational terms- 

together with high investments in training and employability are at the heart of many studies. It is 

the case in Hirsh-Kreinsen (2016), for instance, where it is argued that smart production will 

increase the quality of work, especially through the creation of environments where decision and 

planning processes are more decentralised, where production is more integrated and requires 
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transversal skills. The management would benefit from it as well, because of higher levels of 

automation in monitoring and maintenance processes.   

The Fraunhofer Institute, in its report “Manufacturing work of the future: Industry 4.0”, concludes 

that manufacturing workers will be asked to take on more responsibilities, even in the phase of 

product design; they will have to receive on the job training, in order to face rapid and 

unpredictable changes of tasks; finally, monitoring systems will be decentralised progressively. In 

another study14, the Institute argues that a reduction of manual tasks is to be expected, while 

planning and control ones will instead be more frequent. The demand for multidisciplinary skills, 

particularly with respect to ICT, will grow.  

A research conducted by the Institute for Leadership Culture in the Digital Age15, based on 

interviews with several managers of some large German firms, shows that the most frequent 

expectations indicate a growth in the need for team working, a deeper involvement of consumers 

in the choice of production and higher flexibility of working environments.  

Bonekamp and Sure (2015), through in-depth interviews with 7 German experts, highlights other 

aspects that digitalisation could affect. The interviews are semi-structured, and the sample is 

obviously not representative. The interviewees come from different backgrounds: manufacturing, 

consulting firms, academic institutions, engineering, research and project management. One of 

the original contribution of the study is a particular prevision concerning cyber-physical-systems 

(CPS). They are systems in which workers and technological tools that are connected to the web 

operate complementarily in production; following the paper, they will make workers’ activities 

completely transparent and easily monitorable by the management. This is likely to cause issues 

with respect to privacy and sensible data protection. The paper also argues that there will be 

changes in the skills demanded, and that a higher labour adaptability will be needed. This last 

feature, together with on the job training, will be crucial to face a growing complexity of 

production processes. Furthermore, these characteristics will allow manufacturing workers to be 

protected from the risks of structural unemployment after low-demand periods. This adaptability 

will also imply a higher degree of cooperation among firm areas, and higher process integration. 

The authors suggest also that this could lead to more frequent “workers exchanges” among firms 

of the same network; however, this phenomenon would have to be regulated carefully, with a 

particular attention to their potential consequences on workers stability and motivation. 

Horizontal models of production management will be needed to sustain the new types of work 

organisation, in order to take the most advantage of new opportunities.  

Flexibility  

What type of flexibility is to be expected from the new industrial paradigms? Seghezzi (2016), 

suggests that it will concern many aspects. Firstly, a higher flexibility of tasks will be needed: 
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 Fraunhofer IAO & Ingenics AG (2014). Industrie 4.0 – Eine Revolution der Arbeitsgestaltung. Wie  Automatisierung 

und Digitalisierung unsere Produkte verändern werden 
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 IFIDZ - Institut für Führungskultur im digitalen Zeitalter & FAZ-Institut (2014). Alpha Intelligence – Was Füh 

rungskräfte von morgen brauchen. Frankfurt: Frankfurt Business Media. 
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according to him, the automation of manual and repetitive operations will cause the relation 

between workers and their tasks to become looser, and therefore the diffusion of increasingly 

more multidimensional job profiles. The risk of being assigned to lower level tasks should be 

mitigated by the fact that mainly low-skilled and repetitive operations will be automated. Seghezzi 

portrays an expansion of team working, as this allow for higher know-how sharing and for tasks 

rotation. Greater responsibilities will be given to workers and teams because of the more diverse 

types of tasks they will perform.  

Another type of flexibility that is advocated for is related to working time and places, as 

production seems bound to become increasingly less standardised. As the latter will vary more 

frequently in order to adapt to demand fluctuations and clients’ needs, it is likely that traditional 

working shifts will change. Seghezzi proposes to overcome this issue not through new working 

schedules, but rather by adapting the production model. In its view, the latter should be based 

also on productivity objectives and not only on standard working periods. Besides hours, situations 

in which the working place will not be a constraint anymore are likely to be verified more often 

thanks to remote use technologies, distance monitoring devices and to the growing role of design 

and planning. This will allow for an expansion of telework, which will be analysed in more details in 

a following section.  

The author analyses the issue of contractual flexibility as well. According to him, the nature of 

digital manufacturing will cause frequent adjustments in production. The reasons for this are that 

the industrial model will be much more closely linked to the variable consumers’ interests, will rely 

more on product innovations and be exposed to unpredictable effects on the level of competition 

caused by the use of additive manufacturing methods. Therefore, he concludes, Industry 4.0 can 

hardly coexist with the traditional model of dependent labour, and much less with the concept of 

permanent contracts. With respect to this aspect, the European Economic and Social Committee 

proposes to pursue the flexicurity model, which it considers more suited to manage the 

fragmentation of production chains and higher fluctuations in demand16. 

At this point, it is useful to highlight the risks that new flexible forms of work can imply. 

Degryse(2016), for instance, describes how rapidly new forms of labour that are quite different 

from traditional job relations have already spread in today’s economies. Among these, some can 

still be conceptualised as dependent work, although more flexible: employee sharing, job sharing, 

and voucher work. Others, instead, are clearly more distant from it: portfolio work and 

collaborative employment, for instance. The analysis highlights the issues caused by digital 

platforms, that would “atomise” labour markets, and the conditions of crowd workers. Many of 

these issues are also discussed in a report published in 2014 by the Eurofound, “New forms of 

employment”. The report stresses the fact that these risks are not worrying a priori, but rather 

because of the lack of public regulation that is observed today. The consequences of this 

legislative vacuum are the lack of social protection and of some workers’ rights, as an adequate 
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retribution, career opportunities and representation, besides obviously the right not to be 

exposed to excessive working stress.    

Lifelong training 

The importance of lifelong training is highlighted by virtually all studies on Industry 4.0. Seghezzi 

(2016), for instance, argues that both formal and informal (specially on the job) education systems 

should be redesigned and reinforced. Informal education should be based on two complementary 

pillars: training courses and on-the-job activities, carried out in the context of actual production. 

The latter will be of particular importance as the use of new technologies will spread, and will 

make past training courses somehow obsolete.  Seghezzi also argues that formal education 

programmes allowing students to access work experience schemes will be crucial, both in 

secondary and tertiary institutions. In the same fashion, university stages and non-university 

tertiary education programmes would significantly reduce training costs for firms.  

With respect to public education, a deeper focus on information technologies related skills is 

required, as well as a more practical approach to learning. The latter should be realised through 

apprenticeship and stage experiences accessible to all students. Gebhardt, Grimm e Neugebauer 

(2015) focus on vocational training programmes: according to them, the growing complexity of 

production systems will generate a need for multidisciplinary training. The traditional separation 

between electrotechnical, mechanic, ICT and electrical fields will fade out, as it can be already 

seen from some recent developments in mechatronics. Academic and vocational programmes 

should consider this type of skills demand, adapting themselves to the new production model, 

which requires workers to have an increasingly multidisciplinary range ok knowledge. The authors, 

therefore, suggest that traditional schooling schemes could be redesigned to more closely mirror 

industrial systems, perhaps by being organised according to production phases. They argue that 

work schemes must be a central focus as well. An additional contribution of theirs concerns 

tertiary vocational training: according to the authors, this should be thought to be as project 

oriented as possible; it should allow students to learn the necessary skills through the realisation 

of working projects carried out in multidisciplinary groups, and closely mirroring actual production 

environments. Finally, they propose the creation of web platforms on which to exchange 

knowledge – similar to those that already exist for ICT – and foster lifelong learning beyond formal 

education periods.    

A similar vision is put forward by the Boston Consulting Group17. Their report cites the opinion of a 

consultant of IG Metall, a German enterprise association, according to whom about 65% of the 

current German employed persons can directly be re-trained within firms to learn how to work 

with new technologies and in new production systems. BCG also suggests that some innovations 

could provide a useful support to training, as for instance virtual reality. Firms will have to take 

advantage of all available opportunities to requalify their current employees and to expand their 

set of skills, as new working environments will require multidisciplinary profiles. It will be crucial 

that the requalification process ensures a constructive participation and motivation of workers, 
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given the extent of the necessary changes and the difficulty that firms are likely to face in 

recruiting new workers already endowed with the appropriate skills.  

With respect to formal education, BCG insists as well on the necessity of integrating ICT and 

engineering skills beyond the tertiary programmes already offering them. Furthermore, the report 

argues that work schemes in secondary and tertiary education should focus mainly on high-tech 

manufacturing activities. Tertiary education should also allow students to develop the soft skills 

that will be crucial in rapidly evolving and adapting working environments. Interdisciplinary 

(“hybrid”) programmes should be offered starting from secondary schools. The ICT skills shortage 

that is likely to be observed will have to be resolved, as this type of knowledge will probably 

represent the necessary requirement for a large variety of occupations. University could also have 

a crucial role in future lifelong learning systems, directly collaborating with firms and through open 

coursewares.  

Man-machine relations  

Dregger, Niehaus, Ittermann, Hirsch-Kreinsen e Hompel (2016) provides an innovative tool for 

designing smart production systems. Specifically, the authors propose a socio-technical system, in 

which organisational, technical and human aspects, as well as their interconnections, are 

integrated. This model tries to provide an answer to the issue of the relation between humans and 

machines in Industry 4.0: it is meant to be a tool to influence technological developments towards 

systems whose centre is still the worker, obviously complemented by innovations. This approach 

concerns the functional relation between workers, technological systems and work organisation. 

The authors hold that a humane production design should allow workers to remain in control of 

the process, despite a fundamental assistance provided by intelligent technologies; they should be 

able to participate in all phases of production, not just a few, and have greater autonomy and 

learning opportunities. Finally, Industry 4.0 will create new opportunities with respect to flexibility 

of production, thanks to automation, new types of work organisation and horizontal management 

of the processes. This new organisation will be characterised by extensive team working, tasks 

rotation, training, autonomy and decentralised management of production. These features are 

needed because of the increased flexibility and lower standardisation of production, as they allow 

the latter to adapt both to a more variable and diverse product demand.  

Telework18  

Several factors – among which there are the progress in ICT, the need for a better work life 

balance, and the increasing work flexibility – have allowed telework to spread in the last years. The 

definition of the latter is not uniform in the many national reports that focus on it, but the 

distinguishing criterion is usually the fact that workers perform their tasks outside the workplace. 

In some cases, only home-based work is considered as telework. Within the teleworkers category, 

however, several distinctions are possible, based on the actual place where the work is performed, 

mobility and the share of total hours of work that are performed remotely. This phenomenon has 

spread in the last years, and will most likely continue to do so at an increasingly rapid pace. 
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Several studies show how its diffusion has accelerated in the last years, for instance in France and 

Sweden; in Hungary, on the other hand, the share of teleworkers has virtually stagnated. There is 

a great diversity in the share of total workers who perform telework: Scandinavian countries 

generally show high shares, while many countries in Southern and Eastern Europe (and Germany 

as well) only reach lower ones. Other crucial dimensions of this phenomenon are the actual place 

of work (the worker’s home or else) and its intensity. The report “Working anytime, anywhere: the 

effects on the world of work”, jointly published by Eurofound and the ILO, show that the diversity 

in Europe also concerns these more qualitative aspects of telework.  

However, as of today, telework is a reality only in specific classes of occupations. There still are 

structural features of jobs that make the presence of the workers at the traditional workplace a 

necessity, or the ICT technologies inadequate. The sectors where telework is more common are 

usually ICT, finance, scientific, technical and professional activities, and services in general. 

Telework is instead rarer in manufacturing (but not among managers), where the presence of 

employees at the workplace is strongly needed and IC technologies are more seldom used for this 

purpose. Nonetheless, an interesting case is that of Japan, where 16% of manufacturing workers 

are at least occasionally engaged in telework, and manufacturing is the sector where the latter is 

actually more frequent. The available analyses show that there is a large variety of occupations 

that already offers some opportunities for teleworking, at least for a subset of the tasks to be 

performed. Furthermore, the strong development of ICT applications in manufacturing and 

industry leads to suppose that in the future a greater diffusion of telework will be observed in 

these sectors as well.  

What are the effects of telework? Firstly, it seems that it makes people work more. Many studies 

conducted in Northern European countries show that on average teleworkers work 2 weekly 

additional hours with respect to traditional workers. Other analyses reach the same conclusions 

with respect to the USA and Japan. More sophisticated studies also show that, although age, the 

type of occupation, the economic sector and other factor may play a role, the positive relation 

between telework and working hours is robust to several controls. The main issue seems to be the 

fact that telework, as of today, tends not to substitute but is added to the work carried out at the 

workplace. Furthermore, fewer commuting hours cause an additional increment in working time. 

However, telework seems also to allow workers to be substantially more flexible in their working 

time. Some studies show that only 9% of teleworkers respect the “usual” working time schedule, 

as usually they interrupt work several times a day to take care of personal or family duties, and 

compensate by working later in the evening. Evenings and weekends seem to be rather typical 

working times for teleworkers, both for supplementing traditional work or to substitute it. Overall, 

teleworkers are substantially more autonomous in managing their working time. With respect to 

work life balance, the observed effects seem rather positive: despite the increase in working 

hours, reduced stress and fewer commuting hours help improving both quantitatively and 

qualitatively the time spent with the family. On the other hand, the fading distinction between 

working and personal time can also have negative effects, which have made the debate on the 

“right to disconnection” an extremely relevant issue. Using data from the European Working 

Conditions Survey 2015, the above report shows that workers regularly performing home-based 
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telework declare that their working time fit well their family or social engagements significantly 

more often than other workers. On the other hand, there is no difference in the case of occasional 

or mobile teleworkers.  With respect to workers’ health, the effects seem to be ambiguous. 

Teleworkers tend to show significantly greater satisfaction with their own condition, health and 

work life balance when they are autonomous with respect to the time and place of work. 

However, there seem to be many risks with respect to more intense rhythms of work; the latter 

cause increased stress for workers, who are also more likely to suffer from their condition of 

partial isolation, as they do not share the workplace with their colleagues.  

The potential gains from telework are clear: greater autonomy and flexibility, better work life 

balance, even reduced stress. Furthermore, the analyses carried out insofar show that the 

problems incurred in by workers are observed mainly when telework does not substitute normal 

work, but is added to it. Another negative factor seems to be the intensification of working time, 

and the disappearance of a clear border between working and personal time. Therefore, the 

solution must come from regulation, and should be reached through precise and well 

implemented norms. Some efforts in this direction have already been made, as the UE-level 

“Framework agreement on telework” of 2002, but there are still many opportunities for 

governments and social partners to work together on the matter. Tripartite agreements have been 

attempted only in Sweden and Finland, while some countries have left the issue to sectoral or 

national collective bargaining. The right to disconnection, instead, has been insofar concretely 

developed only in France (in the 2016 revision of the “Code du travail”) and in Germany. 

Share of teleworkers among workers who regularly use ICT, ECWS 2015 

 

SOURCE: European Working Conditions Survey 2015.  
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Industrial relations 

 

Towards a progressive decentralisation 

In a context of rapid changes in production systems, industrial relations and their capacity to 

adjust to new scenario will be of fundamental importance. The drastic transformation of workers’ 

role and skills, the hierarchy of management, contracts and firms’ needs calls for a deep reflection 

on the future of social dialogue. Seghezzi (2016) suggests some conclusions based on his 

previsions about the transformation of work. Specifically, he argues that, as industrial models will 

progressively shift from using mainly low-skilled and repetitive labour to a highly educated and 

continuously training workforce, collective bargaining could become more decentralised. 

Furthermore, less standardised production processes will also contribute to increase the demand 

for firm-specific solutions.  

The trend towards decentralised collective agreements is not a recent development, after all. As 

the Eurofound highlights19, this evolution began even before the 1990s. Devolution has taken 

different forms: specific clauses, opt-out possibilities and exemptions from national or sectoral 

agreements, temporary suspensions or simply a general shift towards multi-level bargaining. The 

degree of coordination of its implementation has been very different among European countries, 

and as of today collective bargaining systems are quite complex. Nonetheless, this has not been 

the only observed trend in Europe: in some cases, as in Belgium or Finland, but also in some Baltic 

countries and in Hungary, collective bargaining has been re-centralised. The report also highlights 

that there is no a priori opposition to this dynamics from trade unions; in most cases, they tend to 

remark that the devolution must be strongly coordinated, as happened in Northern countries 

during the 1990s, in order to avoid the negative consequences of excessively fragmented 

regulations. Of course, some exceptions exist, as for instance the position of IndustriAll20, a 

European trade union, which declares that workers’ interests must still be protected mainly by 

national and sectoral agreements, and that decentralisation or even individualisation of bargaining 

is a concern.  

Collaborative bargaining and workers participation 

Seghezzi argues that conflictual bargaining will probably lose much of its relevance. From the 

firms’ point of view, workers, who would be highly trained, skilled, versatile and involved in 

different phases of production, could easily jeopardise the efficiency of production. For workers, 

on the other hand, the dialogue with firms would certainly be beneficial: in a cooperative 

environment, they could access training opportunities, greater levels of autonomy and wage 

increases. If forecasts on more horizontal and integrated production processes, and on a 

continuously training workforce were to be fulfilled, it would be in both parts’ interest to create 

the conditions for more cooperative bargaining systems. Firm performance would be a common 

objective, which would be concretised also through wage incentives linked to workers’ or firm 
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 Collective bargaining in the 21st century, 2015. 
20

 Digitalisation for equality, participation and cooperation in industry: more and better industrial jobs in the digital 

age, IndustriAll 2015. 
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results. Sharing logistic, managerial and strategic responsibilities, in a collaborative bargaining 

context, could also lead to a greater inclusion of workers’ in firms’ profits and risks. This latter 

phenomenon, as it has been highlighted, is still rare in Europe: it concerns only around 5% of 

industrial firms. However, the inclusion of workers in firms’ dynamics must not be limited to 

specific wage schemes; for an effective collaboration, structural means of participation to 

everyday and extraordinary decision must be designed. With respect to this aspect the current 

European results are certainly to be improved. These participation instruments should create the 

conditions for responsibility sharing and co-decision mechanisms, also in cases of structural 

changes of the firm. Workers can often contribute substantially to the identification of solutions 

that are both efficient and labour friendly, particularly when process changes are concerned: their 

participation to work planning and organisation would therefore be positive.  These objectives 

should be pursued through the extension of consultation and feedback processes, and the 

systematic inclusion of workers’ representative in the decisions on technological upgrades21. 

Training and skills 

Training and skills upgrading opportunities should be the central element of industrial relations. 

They certainly would be fundamental to ensure the sustainability of labour markets that will be 

more exposed to demand fluctuations. In this context, there would be the conditions for a 

constructive agreement between workers and firms. The former would accept a more dynamic 

and unstable working conditions, as production would be much less linear and programmable 

than today; however, the latter would offer the opportunities to acquire those skills that will be 

necessary to ensure wage and employment stability. Therefore, Seghezzi proposes to put skills 

updating and upgrading at the heart of collective bargaining. His opinion, moreover, is that 

training will be provided by firms as a part of workers’ retribution.  

Similar views are expressed in various documents published by several European trade unions22. 

The role of social dialogue in ensuring the conditions for the re-skilling of current manufacturing 

workers is highlighted. In the long term, the social partners must aim at creating a public and 

private education system capable of ensuring that skills demand from Industry 4.0 firms will be 

matched by an adequate supply. However, in the next years, the main objective will be ensuring 

that current workers are not left behind. As it has already been explained, the majority of them 

could be re-employed in the new processes, after an appropriate training23. With respect to this 

issue, there are some themes on which social partners could efficiently work together. The first 

could be the standardisation of new technologies, to allow training programmes to be as uniform 

as possible and to suffer less obsolescence risks. Furthermore, a joint work of trade unions and 

enterprise associations could be designed to identify the skills that will be needed in Industry 4.0 

processes; this would allow to anticipate firms’ needs, and more coherently programme training 

activities. Some trade unions stress that on the job training should be the main means through 
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 Digitalisation: finding the balance, European Confederation of Independent Trade Unions (2016). 
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 Digitalisation: finding the balance, European Confederation of Independent Trade Unions (2016). Digitalisation for 

equality, participation and cooperation in industry: More and better industrial jobs in the digital age, IndustriAll 
(2015)., Trade Union Advisory Committee to the OECD (2017).  
23

 Man and Machine in Industry 4.0, Boston Consulting Group 2015. 
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which to acquire new skills, and that paid leaves for training reasons should become widespread. 

The Trade Union Advisory Committe of the OECD, furthermore, supports the development of a 

right to training for all workers.  

Autonomy 

As it has been noted, production models will be much more flexible with Industry 4.0 than they 

are today, with respect to products, processes, demand and technologies used. The management 

of variable working contexts, workers multidisciplinary skills and tasks rotation are issues closely 

related to this flexibility of production. The design of appropriate rules, able to ensure both the 

needed dynamism and workers protection, becomes crucial. For workers, the risk of being 

assigned to lower level tasks seem less relevant, as these tasks are more likely to be automated. 

Flexible and adaptable team working, together with more various tasks and higher versatility of 

workers, could be beneficial for all parts. Agreements regulating workers’ autonomy and tasks 

rotation will therefore be fundamental object of bargaining.  

Working hours and place 

As explained above, telework will be an issue to be developed in industrial relations, probably 

allowing for a wider range of solution than is available today. Seghezzi argues that a possible 

solution would be to change the logics of retributions, from a fixed working time to a scheme 

based also on productivity objectives. This, however, is not the only proposal, and does not 

preclude complementary solutions. For instance, some enterprise organisations suggest that a 

higher flexibility could be reached through greater firms’ autonomy in determining working time, 

obviously with clear limits. Examples of solutions could be the use of average weekly or monthly 

hours of work, instead of daily ones. Alternatively, forms of “time banks” could be experimented, 

through which workers would exchange additional working hours with leaves in moments when 

efficient production is not possible. However, trade unions are rather opposed to these type of 

solutions, as they consider that they would generate risks for workers’ health and safety, work life 

balance and even productivity24. The issue of working places will also be important, specially in a 

context where new technologies will allow for greater freedom of movement; workers will not 

have not be physically close to the machines or at the workplace as much as they do today. It is 

important to stress the risks, in terms of employees’ safety and firms’ responsibilities, that more 

flexible solutions imply; however, potential gains for both parts must be acknowledged as well. 

Telework can indeed be beneficial with respect to working conditions and work life balance. Other 

aspects of the issue should also be considered, as for instance the workers’ right to operate in a 

more traditional way, which is supported by the European Confederation of Independent Trade 

Unions25. Another fundamental theme is the implementation of laws on extra hours of work, 

which in telework contexts could be not retributed even more often than they are today.  

Other issues 

There are many other themes that industrial relation will have to face in order to preserve 

adequate working conditions during the technological transition. Firstly, workers’ safety must be 
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 Working in the 21st century: work duration and its regulation in the EU. Eurofound (2016). 
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part of the dialogue. While allowing workers to avoid the risks of dangerous and physically 

demanding tasks, and to benefit ergonomically from machine assistance in manual operations, 

automation could also generate many risks. Another fundamental issue is workers’ privacy: the 

technologies used in new productive contexts will generate their value added through the analysis 

and storage of data, which will concern customers as well as workers. Industrial relations will have 

to support the legislators in designing the rules on workers’ privacy, as laws will have to adapt to 

constantly changing and evolving production realities. Finally, the social partners will have to 

cooperate to the design of regulations on new forms of work, which are already emerging. New 

common standards will be needed for the definition of the dependent and independent work 

categories, as well as adequate contractual and social protection for both.  
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Introduction 
This report contains the main findings of a literature review conducted in May and June 2016, 

examining the available literature on the subject of smart industrial relations. It aims to identify 

recent trends in the manufacturing, automotive and chemicals sectors in western European 

countries (Belgium, France, Scandinavia and the UK) and identify the main features of smart 

production. It also highlights positive experiences, focusing in particular on collaborative 

manufacturing practices. It gives details of three company case studies of innovative working, 

from the UK, Belgium and France. It examines whether these types of practices can make a 

difference to production outcomes and competitiveness, what the social partners can do to help 

develop smart industrial relations, and whether good practice examples can be transferred across 

borders. 

 

Background: recent trends 
The manufacturing and automotive industries have undergone a transformation in terms of 

economic environment and employment in recent decades, as companies have sought to enhance 

their competitiveness by improving efficiency. The crisis that began in 2008 has meant that the 

economic environment has been particularly difficult and companies have had to adapt and 

restructure in order to survive. Smart industrial relations has emerged as a way in which to help 

companies gain a competitive edge through applying changes to the way in which production is 

organised. This includes aspects such as: 

 Robotics and highly automated processes;  

 The development of human and organisational capital. Human capital investment includes 

factors such as: 

o investment in training and skills development 

o lifelong learning and improvement in the employability of workers 

o the provision of stable forms of contracting 

o involving employees in the decision-making processes around manufacturing 

o developing and sustaining employee voice and involving employees in problem-solving. 

The alternative model of industrial relations would be considered to be rooted in management 

prerogative, precarious work, short-term management and organisational practices, low levels of 

skills and little or no investment in training. We review some of the developments in more detail in 

the UK, Belgium, France and Scandinavia. 

 

Recent trends in manufacturing  

The past decade has seen significant change in the manufacturing, automotive and chemicals 

sectors in the EU. This has been characterised by factors such as reorganisation and restructuring, 

in no small part due to the effects of the crisis that began in 2008. Reorganisation and 

restructuring of businesses, including relocation to lower cost production locations, has had an 
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effect on employment levels. Eurofound’s Monitoring Centre on Change, which keeps a record of 

restructuring events across Europe, notes that in the first quarter of 2016 (most recent figures 

available), the manufacturing sector was both the top creator and the top destroyer of jobs 

(Eurofound 2016). There were just under 18,000 announced job gains, but also just over 21,000 

announced job losses. See table 1 for details. 

Table 1: Number of announced job losses and gains in the EU, first quarter 2016. By sector 

Sector Number 

Announced job gains 

Manufacturing 17,882 

Retail 12,557 

Information and communication 10,920 

Transportation and storage 6,902 

Administration and support services 3,402 

Announced job losses 

Manufacturing -21,193 

Retail -13,982 

Information and communication -13,859 

Transportation and storage -9,289 

Administration and support services -4,433 

Source: Eurofound 2016 

 

Looking at a longer-term perspective, Eurofound (2016a) notes that manufacturing was one of the 

sectors that experienced the largest job losses during and immediately after the 2008 crisis, but 

has experienced some modest growth since 2013, amounting to the creation of some 700,000 net 

new jobs. Nevertheless, between 2013 and 2015, manufacturing was the sector responsible for 

the largest share of announced job losses (35%). Eurofound notes that this in part reflects an 

overrepresentation of manufacturing in its European Restructuring Monitor (ERM) database due 

to the predominance of large companies in the sector, whose restructurings consequently tend to 

be large scale. Overall, however, manufacturing’s share of job loss and particularly job gain has 

tended to decrease over time, reflecting the sector’s diminishing contribution to overall 

employment. 
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Trends in chemicals 
 

According to Cefic (Cefic 2016), the position of the EU chemicals sector has weakened on the 

global market over the past 20 years, falling from just over 32% of the world market in 1994 to 

17% in 2014, largely due to an expansion in output from other countries. Growth in post-recession 

Europe remains low, mainly due to factors such as high energy prices, currency appreciation, high 

labour costs, and regulatory and tax burdens. 

There has been a significant amount of restructuring in the industry over the past couple of 

decades. Chapman and Edmond (2000) note that high levels of merger/acquisition activity have 

been a characteristic of the global economy since the mid-1980s. The chemicals sector is a key 

sector of the European economy, which has accounted for a substantial proportion of 

mergers/acquisitions in manufacturing. An important period of change was immediately before 

and after the creation of the Single European Market (1986-95).  

In terms of employment, Cefic notes that overall, chemical companies in the European Union in 

2014 employed a total staff of about 1.2 million. It estimates that this figure is probably three 

times as high if indirect jobs are included. However, direct employment in the EU chemical 

industry has decreased by an average annual rate of 1.7% from 1997 to 2014. The number of 

employees in 2014 was 25% lower than the 1997 level. While quarterly data shows that the direct 

employment level has stabilised since first quarter of 2010, the level of employment in the second 

quarter of 2015 is 9.4% below the peak level before the crisis. 

According to Eurostat data, employment in the EU chemical industry is particularly high in five 

subsectors – petrochemicals; paints, varnishes and similar coatings, printing ink and mastics; 

plastics in primary forms; perfumes and toilet preparations; soap and detergents, cleaning and 

polishing preparations. 

The sector is characterised by a workforce that is relatively highly educated and trained. This, 

coupled with  high levels of investment in the workforce, means that the chemicals sector has 

relatively high labour productivity, which rose by an average annual rate of 2.3% between 2002 

and 2014. 

The ILO (2011) estimates that most of the recent job creation in the chemical industry has taken 

place in Central and Eastern European countries. In particular, the global economic crisis has 

affected employment in Western European countries, while the chemical industry in the Central 

and Eastern European countries was less affected or has even been growing during the crisis. 

Between 2007 and 2008, more than 16,000 jobs were lost in the Western European countries, 

including Greece, Ireland, Italy, Luxemburg, Norway, Sweden and United Kingdom, of which one-

third were lost in the United Kingdom alone. By contrast, over the same period, around 39,000 

new jobs were created in some Western European countries and the Central and Eastern 

European countries, including Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, 

Portugal, Slovenia and Spain, although a large volume of the new jobs created were concentrated 

in the Central and Eastern European countries. 
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Collective bargaining can, according to the ILO, be a useful tool to address issues relating to 

outsourcing and contract labour. Flexibility in sectoral collective bargaining can be seen in the 

chemical industry in some countries, such as Austria, Italy and Germany. The German chemical 

industry in particular has developed flexibility in sectoral collective agreements by means of three 

major “opening clauses” introduced into chemical industry agreements. In 1994, there was the 

introduction of a working-time corridor, which allowed companies either to extend or shorten 

collectively agreed working time. In 1995, an opening clause was agreed by the sectoral social 

partners for agreed annual bonuses. In 1997, a wage corridor was introduced which, under certain 

circumstances, allowed companies to reduce collectively agreed pay by up to 10 per cent for a 

limited period of time. Further, in March 2011,  a new agreement allowed company-level 

agreements to either bring forward pay increases by one month, or to postpone them for up to 

two months, depending on the economic situation of the country. 

 

Trends in the automotive sector 

The automotive industry is a central component of the manufacturing sector. For much of the 

20th century it consisted of very large vertically-integrated producers with plants often employing 

thousands of workers. Generally, the industry had well-established industrial relations with 

collective bargaining agreements and widespread union representation (European Commission, 

2010). However, the so-called ‘de-verticalisation’ of production of recent years has eroded 

bargaining coverage through restructuring, downsizing, increased outsourcing, and the shifting of 

production into locations where trade unions are traditionally weaker, such as central and eastern 

Europe or even further afield to the Far East. The European Commission notes that patterns of 

union representation and collective bargaining are increasingly influenced by the choices of 

original equipment manufacturers (OEMs) about which parts of the manufacturing process to 

outsource and where production units should be located. However, despite the increasing 

fragmentation of industrial relations and the globalisation of production, the role of industrial 

relations and trade unions remains important. For instance, union membership in the automotive 

sector, in the EU and elsewhere, is almost always higher than in the manufacturing sector as a 

whole and the national average. 

Greer (2008) looks in more detail at the interaction between the trend towards the vertical 

disintegration of corporate structures in three German carmaking companies, and the erosion of 

German industrial relations institutions. Greer argues that vertical disintegration blurs firm 

boundaries through the establishment of new subsidiaries and joint ventures, the outsourcing of 

production and support services to third parties, and the outsourcing of staffing to temporary 

agencies. New information technology systems accelerate information flows across firm 

boundaries, and just-in-time logistics techniques do the same for parts. Greer argues that vertical 

disintegration has had deeply disruptive effects on the industrial relations framework in Germany: 

“The auto industry has not been an exception to the overall trend towards concession bargaining; 

in fact, concessionary agreements at the large automakers have been highly visible examples of 

this rollback. Surprisingly, these challenges to the German model have come not during a slump, 
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but during a period of unprecedented productivity and employment in the auto industry. 

Consensus exists that the German model is no longer what it once”. P.182. 

The Belgian automotive sector has traditionally been strong, with plants built by Opel in Antwerp, 

Ford in Genk, Audi in Brussels, and Volvo Europe in Ghent. In 2008, Belgium produced 724,498 

vehicles, most of them destined for the export market. The automotive sector is also a major 

employer in Belgium. In 2007, accounting for more than 100,000 jobs, including close to 25,000 in 

assembly plants alone. Around 95% of the vehicles produced in Belgium are exported. 

Manufacturing has traditionally been a core sector for the Belgian economy, although it has been 

in decline for the past decades (Naedenoen et al, 2010). The Belgian automotive sector in 

particular has suffered a decline, highlighted in particular by the high-profile closure of Renault’s 

Vilvoorde plant, in the north of Brussels, in 1997, which led eventually to the adoption of the EU’s 

information and consultation Directive.  

The automotive industry is also a key part of the Swedish economy and a sector that has also been 

characterised by mergers, acquisitions and financial crises. In particular, the crisis hit the 

automotive industry hard between 2008 and 2010. In Sweden, this led to Ford selling Volvo Cars in 

2009 to the Chinese Zhejiang Geely Holding Group. Further, the Japanese-Chinese National Electric 

Vehicle Sweden (NVES) company bought Saab Automobile in 2012. Chinese companies have had a 

significant impact Swedish automobile industry, supporting continued production within the 

industry. 

Much has been written about the European automotive sector and the introduction of technology 

to increase production efficiency. For example, Brandão Moniz and Krings (2007) examined the 

automotive sectors in Belgium, Germany and Portugal with a focus on technological practices and 

their influence on production, work organisation and structure. They found differing results in the 

workplaces they studied, even though technological changes had been implemented quite evenly. 

They concluded that the structure of division of labour remains the most important factor in terms 

of the possibilities for the participation of workers and design of workplaces. 

 

The Japanisation of the car industry 

The automotive industry is in general a sector marked by global players and also one in which 

companies from other parts of the world have invested in Europe, bringing their own human 

resource management (HRM) practices with them. Much has been written about the 

‘Japanisation’ of the car industry following inward investment on the part of companies such as 

Honda in the UK and elsewhere in Europe. For example, Wood (1991) reviewed the available 

literature at the time, looking at practices such as just-in-time management (JIT). He argues that 

while developing JIT management methods, “there is little evidence of any serious attempts, with 

the exception of the Japanese Nissan (U.K.), to change systems of supervision, training, 

assessment and payment along the lines which … are central to the Japanese systems”. He 

concludes therefore that it seems premature to talk of a Japanisation of work systems and that 

there is a need to acknowledge the limited nature of the concepts of both Toyotaism and 
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Japanisation. Turnbull (2007) agrees that because competition from Japanese manufacturers has 

been particularly fierce in the automotive industry, many UK manufacturers have emulated the 

production and employment policies of their Japanese rivals. However, he believes that there are 

limits to such a process, especially in the sphere of labour-management relations and the control 

of work. 

However, the Japanisation process in the UK has not been without its problems. Pardi (2005) 

examines the experience of Toyota’s first European plant, set up in 1989 in the UK, which 

experienced 10 years of production losses. He shows how the crisis emerged progressively from 

the initial shortcomings of the hybridized employment relationship of the transplant, and how it 

deepened under the difficult economic conditions faced by the company on the European market. 

In particular, the weakness of the plant’s product policy and the lack of flexibility shown by the 

planning system of production in just-in-time led the company to exert a very strong pressure on 

the workforce, the only source of flexibility available to compensate for the fluctuations in the 

sales of the plant’s models on the European market. This pressure quickly started to affect the 

internal organization within the production groups and teams, leading to a deterioration of the 

relationship between workers and supervisors. This relationship not only appeared to have played 

a key role in the daily running of the plant, but it was also at the core of all the mechanisms in 

charge of the protection and the involvement of workers, notably the 

evaluation system, the salary system and the health and safety system. Pardi believes that this 

example of Toyota in the UK illustrates well how the implantation of multinational firms abroad 

cannot simply rely on the transfer of ‘best practice’ techniques. 

 

Automation trends and their effects 

The economic effects of the introduction of automation and robotisation was examined by Graetz 
and Michaels (2015), using data collected from 1993 to 2007 in the United States and 16 other 
countries26. At the start of the period studied, robots were most often used in transportation 
equipment and metal industries, with approximately 5.4 and 2.4 robots per million hours worked. 
After 1992, the fastest increase in the number of robots per million hours worked took place in the 
transportation equipment, chemical and metal industries. The study found that the use of robots 
led to an increase in both total factory productivity and wages. The use of robots also increased 
labour productivity and value added from labour. On average across the 17 countries, the 
increasing use of robots from 1993 to 2007 raised the annual growth of GDP and labour 
productivity by 0.37 and 0.36 percentage points, respectively. The authors compare it to the 
increased labour productivity that steam technology brought to Britain from 1850 to 1910. 
 
However, the study also found that robots had no effect on the hours worked by high-skilled 
workers. While the authors found that industrial robots had no significant effect on overall 

                                                           
26

 Australia, Austria, Belgium, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Netherlands, South 

Korea, Spain, Sweden, United Kingdom, United States 

 



74 
 

employment, there was some evidence that they crowded out low-skilled and, to a lesser extent, 
medium-skilled workers. 
 
The study also concluded that as robot density increases, there is evidence of economic returns 
beginning to decline. “We find that larger increases in robot density translated into increasingly 
small gains in productivity, suggesting that there are some congestion effects (or diminishing 
marginal gains) from increased use of robots.” 
 

Components of smart industrial relations 
In this section, we consider in more detail the individual components that make up the practice of 

smart industrial relations and lead to high performance workplaces, focusing on  flexible work 

practices, employee involvement, employee voice, skills development and the role of collective 

bargaining. 

 

Flexible work practices 

There is a body of literature on the effect of the use of flexible work practices at company level. 

For example, Michie and Sheehan (2003) investigate the relationship between firms’ use of 

flexible work practices, human resource management techniques and industrial relations systems 

and the innovative activities of those firms. It explores relations between human resource 

management, high commitment management or high commitment practices and corporate 

performance and organisational outcomes. They argue that there are three main ways of securing 

flexibility: numerical flexibility, based on part-time, seasonal and fixed-term contracts; functional 

flexibility, based on varying the amount of labour used without resorting to the external labour 

market; and wage or reward flexibility, based on factors such as performance-related pay. The 

study finds that so-called ‘low road’ practices, such as the  use of short-term and temporary 

contracts, a lack of employer commitment to job security and low levels of training, are negatively 

correlated with innovation. By contrast, ‘high road’ work practices – ‘high commitment’ 

organisation or ‘transformed’ workplaces’ - are positively correlated with innovation.  

Ackroyd and Procter (1998) state that it is commonly assumed that flexible systems require high 

levels of both technology and skilled labour. They conclude that the typical pattern of flexible 

manufacturing is a variant of substituting flexible labour and organization for capital investment. 

Such a system depends for its success on the adaptability of the labour force and on the existence 

of deep reservoirs of familiarity with industrialism in culture and society.(P. 179). 

Cox et al (2012) documented a number of case studies of the impact of work organisation on 

innovation in companies around Europe, in a study commissioned by Eurofound. It draws on 

empirical evidence of where innovations have resulted in positive outcomes in practice, 

underpinned by theoretical explanation. From this study, we take two case studies of innovative 

work practices: Bombardier in Belgium; and FAVI in France. They are summarised at the end of 

this report. 
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Employee involvement 

A core part of smart industrial relations constitutes the involvement of employees in the decision-

making process and in problem-solving.  

The Chartered Institute of Personnel and Development (CIPD) in the UK has looked in some detail 

at the issue of employee involvement in companies and more specifically at employee 

engagement, which is a high-profile topic among HR circles in the UK. This is based on the belief 

that engaged employees outperform others by showing heightened interest in their work and 

being prepared to ‘go the extra mile’ for their organisation. Employees also benefit, as some 

studies have shown that engaged employees see their work as more meaningful and fulfilling. 

Vidal (2007) notes, however, that, based on research in six US manufacturing plans, substantive 

worker empowerment is not a necessary condition for achieving a lean manufacturing system that 

yields considerable performance improvement. He found that worker empowerment was often 

limited in depth and breadth, because substantive empowerment requires a change in 

organisational routine and authority structure that is usually not necessary for achieving the 

largely technical goals of management. Even when an employer embarks on major technical and 

social change, substantive empowerment is limited in extent due to the demands of 

standardisation and managerial prerogative, as well as resistance and reticence among workers. 

 

Employee voice 

Employee voice is a component of employee participation and there have been a number of 

studies devoted to the impact of employee voice on organisational performance. Purcell and Hall 

(2012) note that changes in employment relations in the past 20 years in the UK have established 

new methods by which employees receive regular information about their organisation and are 

able to have some say on management decisions. ‘Voice’ methods have proliferated beyond 

formal meetings of employers and trade union representatives and direct communication and 

involvement have spread widely. Further, it is likely that the use of social media will further extend 

the means by which information is disseminated and opportunity given to employees to respond, 

and communicate with each other. The 2004 Workplace Employment Relations Survey (WERS) 

study found that 91% of workplaces, with ten or more employees, used one or more types of face-

to-face communication methods, compared with 85% seven years earlier. 

The presence of employee voice in an organisation is largely held to improve performance. The IPA 

in the UK (IPA 2013) carried out a survey of 161 employer respondents across the economy in the 

UK, who indicated that there was a positive impact of employee voice on their organisation. The 

most common link was that employee voice helped drive employee engagement. Others made the 

link to morale, motivation and satisfaction etc. Some responses linked these changes in employee 

perceptions/feelings to the performance of the organisation, suggesting that employee voice 

could drive up performance. Other impacts of employee voice on performance included informing 

decision-making, increasing innovation and understanding staff opinions. 
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Dundon et al (2004) found that there was some evidence of enhanced performance as a result of 

employee voice, citing a case study in the chemicals sector: “quite dramatic and remarkable 

improvements in quality and productivity, as well as in cost structures at the new plants ... [there 

are] huge differences not just because of the technology, but in the way that people gain 

advantage from the benefits of the technology and apply it in order to improve performance”. 

Overall, however, they note that linking employee voice and performance outcomes is 

problematic, due to factors such as assessing ‘before’ and ‘after’ comparisons, as companies often 

do not keep records. Further, it is extremely difficult to isolate the impact of just one aspect of 

management practice (e.g. giving employees a voice) from other contextual factors that can 

influence behaviour at work. They conclude that the degree to which voice practices are 

embedded in an organisation is much more important than reporting the extent of any particular 

individual or collective schemes for employee voice. 

 

Skills development and use 

Increasing skills level is a core element of smart industrial relations and high performance working. 

Lifelong learning, skills development and the enhancement of individual employability are all 

elements that contribute to this.  

At European level, the development of the skills of the European workforce and the promotion of 

lifelong learning are key elements in the EU’s aim to create more and better jobs. Under the EU’s 

New Skills for New Jobs agenda, the Commission notes that order to put Europe on the road to 

recovery after the crisis, it is essential to enhance human capital and employability by upgrading 

skills. It states that the education, training and employment policies of the Member States must 

focus on increasing and adapting skills and providing better learning opportunities at all levels, to 

develop a workforce that is high skilled and responsive to the needs of the economy. Similarly, 

businesses have an acute interest in investing in human capital and improving their human 

resource management. Further, The Commission devised a Lifelong Learning Programme (LLP), 

which ran from 2007 to 2013 and was designed to enable people, at any stage of their life, to take 

part in stimulating learning experiences, as well as developing education and training across 

Europe. With a budget of nearly €7 billion funded a range of exchanges, study visits, and 

networking activities.  

The Agenda for New Skills and Jobs devotes a section to lifelong learning, stating that access to 

this should be improved in order to help people to move to high value-added sectors. It states also 

that learning pathways should be made more flexible in order to facilitate transitions between 

phases of work and learning. Specific focus should be placed on vulnerable groups, such as older 

and younger workers, returning parents, low-skilled workers, and blue-collar workers who are re-

skilling, for example towards green-collar jobs. 

In the European social partners’ work programme for 2015-2017, they make a commitment to 

exchanging views on how to create a better educated, trained and skilled workforce, in order to 
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meet current and future labour markets challenges. They note that, in order to fill in the skills 

mismatch, it is important to ensure that appropriate resources for lifelong learning are available 

on a cost-sharing basis. 

In the UK, the Commission for Employment and Skills (UK CES) has placed its focus on trying to 

increase UK prosperity and opportunity by improving the skills of the workforce. In a review of 

research (UK CES 2009), the UK CES links skills development to high performance working, noting 

that the HPW approach is specifically designed to enhance the discretionary effort employees put 

into their work, and to fully utilise and further develop the skills that they possess. Certainly in the 

UK, the focus in skills policy has extended from a concern with improving the supply of skills to 

also looking at the role of employers in utilising the skills of the existing workforce, linking skills 

into broader management and leadership and business improvement agendas.  

The UK CES (2010) published a study based on case studies of HPWPs in UK organisations. These 

showed that all employers expect more than technical skills from their employees. For example, at 

the technical manufacturing company W L Gore, all recruits enter an induction programme and 

are required to follow a course in communication and listening skills as these are regarded as 

critical skills for the success of the organisation. St. Luke’s, an advertising agency, recognises that 

learning and personal development are essential to sustain the creativity and high skill levels on 

which the business depends. To this end, appraisals are taken very seriously, as is the idea of 

lifelong learning. Every employee is allocated £150 every year “to make themselves more 

interesting” and this can be spent on almost any relevant activity they choose. 

In most of the case studies in this study, training and continuous development was also regarded 

as a ‘given’, and so it is not a matter of ‘HPWOs training more’. In an HPWO, it is more important 

to focus on training that is linked to performance requirements rather than on quantity. 

Furthermore, tacit skills and institutional knowledge are relatively more important than technical 

skills in many of the HPWOs studied. So in an HPWO, skills policy is about creating a work 

environment in which employees can learn all the time as part of their normal work and where 

they can take advantage of the system to effect performance and innovation. 

In the context of smart industrial relations, Bauer (2004) notes that firms operating high 

performance systems often implement special training measures and appropriate hiring strategies 

to ensure a workforce with the necessary skills to work in these innovative organisations. Skills can 

also be enhanced through job rotation. The link between job content and skills requirement was 

confirmed by Pouliakas and Russo (2015), who found that that there exists a positive and 

statistically significant link between the degree of task complexity and the cognitive skill 

requirement of jobs. In terms of policy implications, they believe that this will requires the 

development of policies that will support organisations in their adoption of more advanced 

business and product strategies and encourage them to adopt more complex job design. They 

believe that this is a worthy policy objective since, while some organisations make full use of the 

skills in their workforce, others through inertia, lack of understanding or philosophical reluctance, 
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remain ignorant of the benefits of smart working and the performance improvement that it can 

bring. 

 

The role of collective bargaining in smart industrial relations 
 

Bargaining arrangements and bargaining levels can play an important role in shaping many aspects 

of production and the industrial relations culture within a company. Over the past few decades, 

there has been a shift away from centralised bargaining to a more decentralised pattern, meaning 

that there is potentially more scope for decision-making on work organisation at company and 

establishment level. The extent of this decentralisation trend varies according to EU Member 

State: Traxler (2005) argues that in some countries, such as Germany and Austria, there has been a 

form of organised decentralisation of bargaining, moving away from national/sectoral towards 

sectoral/company-level bargaining, but in a controlled manner and with the participation of the 

social partners. Organised decentralisation is based on both collective bargaining agreements for 

employment protection and on derogation clauses. In agreements on employment protection, 

plant-level actors were enabled to agree on temporary working time reductions in exchange for 

employment guarantees. Whereas according to these agreements the hourly wages of the 

employees must remain constant, according to the derogation clauses, changes in working times 

or wages are possible beyond that in the form of working time extensions without compensatory 

wage increases or of wage reductions without reductions in working time. 

In the manufacturing, automotive and chemicals sectors, trade unions have traditionally been 

relatively well-organised in most European Member States, with density levels usually above those 

across the whole economy. However, in countries such as the UK, bargaining has weakened 

considerably since the 1980s. In UK manufacturing firms, the movement of bargaining from a 

national to a local level is something that is consistent with national trends and discretion over 

work organisation operates at an establishment level. This means that more flexibility can be 

introduced at the level of the firm, without the constraints of high-level agreements.  

Plasman et al (2007) examine multi-level bargaining in the manufacturing sector in Belgium, 

Denmark and Spain, three countries that have a multi-level system of wage bargaining.  They focus 

on the impact of the collective bargaining regime on wages, finding that, compared to multi-

employer bargaining, single-employer bargaining has a positive effect both on wage levels and on 

wage dispersion in Belgium and in Denmark. This confirms the results of earlier similar studies. 

They believe that this is because single employer agreements are mainly used in Denmark and 

Belgium to adapt pay to the specificities of the firm and to local economic conditions. In Spain, 

they are mainly used by unions to raise wages and to compress the wage distribution. 
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High performance work practices 
The development of high performance work practices (HPWPs) is central to the issue of smart 

industrial relations, and this has been a trend over the past decade or so. Eurofound (2007) notes 

that the challenge for companies is to deliver quickly and flexibly new quality products and 

services, in order to be able to respond to greater and changing demands from clients. 

Standardisation and specialisation characterise traditional work organisation; the work is divided 

into different segments, from preparation to support roles, in which workers specialise in order to 

maximise productivity. Specialisation, control and routine are suitable when a constant demand 

for standardised products applies. However, for a fast changing demand, this method does not 

seem to work as well, and may lead to coordination problems and rigidities. Therefore, 

organisations have been turning to different practices in order to enhance performance, such as 

HPWPs. 

HPWPs have certain characteristics that many believe contribute to increased firm efficiency and 

competitiveness. Essentially, HPW is concerned with the efficient and effective use of the 

workforce, but with an important emphasis on creating good quality work, rather than simply 

focusing on making employees work ‘harder’ (UK CES 2009).  

Sung and Ashton’s work on high performance work practices has been very influential in the UK. 

Table 2 below lists the 35 HPWPs identified by Sung and Ashton, grouped into three categories: 

high involvement of employees; human resource practices; and reward and commitment. 
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Table 2: Sung and Ashton’s (2006) definition of HPW practices 

High involvement Human resource practices Reward and commitment 

Circulating information on 

organisational performance 
and strategy 

 

 

Annual appraisal Performance pay for some 

employees 

 

Providing all 

employees with a copy 

of the business plan/targets 

 

 

Formal feedback on job 

performance from superiors 

 

Performance pay for all 

employees 

 

Staff Association  Formal feedback on job 

performance from 

customers/clients 

 

Profit-sharing for some 
employees 

Internal staff surveys Reviewing vacancies in relation to 
business strategy 

Profit-sharing for all employees 

Staff suggestion schemes Formal assessment tools for 
recruitment  

Share options for some 
employees 

Quality circles/total quality 
management 

Annual review of employees’ training 
needs 

Share options for all employees 

Self-managed or self-directed 
teams 

Training to perform multiple jobs Flexible job descriptions 

Cross-function teams Continuous skills development 
programmes 

Flexible working 

‘Kaizen’ - specific efforts on 

continuous improvement 

 

Structured induction training  Job rotation 

 Work (re)design for improved 
performance 

Family-friendly policies 

 Work diversity for competitive 
advantage 

Non-pay benefits 

 Mentoring  Benefits covering spouse or 
family members 

 Quality assurance  

 The Business Excellence Model*  
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*The Business Excellence Model was introduced at the beginning of 1992 as the framework for assessing 

applications for. The UK Excellence Award. It is a practical tool that allows organisations to assess their 

management system, see: http://www.bqf.org.uk/ex_description.htm. 

 

Tamkin (2004) notes that HPWPs tend to be part of an approach that is centred on high-quality 

goods and services and an engaged and empowered workforce. This includes a focus on training 

and skills, participation, empowerment, communication and compensation. She notes that there is 

considerable evidence from the literature that the adoption of these practices is associated with 

good business performance. Figure 1 below illustrates the chain of impact of HPWPs in 

organisations, to explain the link between investment in people and organisational performance. 

Figure 1: The chain of impact of HPWPs 

 

 

 

Source: Tamkin 2005 

Ashton (2005) provides evidence that the level of HPWP adoption as measured by the number of 

practices adopted, is linked to organisational performance. Companies adopting more of the 35 

HPWPs featured in his review have greater employee involvement, are more effective in delivering 

adequate training provision, motivating staff, managing change and providing career 

opportunities. Similarly those adopting more of the 35 HPWPs have more employees earning over 

£35,000 and fewer people earning less than £12,000. This study uses case studies from a variety of 

industrial contexts, sizes and product strategies. Company case studies suggested that different 

HPWPs or ‘bundles’ of practices, are likely to be used in different sectors to achieve different 

business outcomes. For example, the companies in the financial services sector made intensive 
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use of financial incentives, whereas in manufacturing and business services more use was made of 

high involvement practices. 

However, Ashton also notes that leadership is crucial in creating, shaping and driving these high 

performing organisations. In none of the cases are high performance work organisations (HPWO) 

developing skills for the sake of skills. The skills development that does take place is very focused 

and designed to achieve specific business outcomes and levels of performance. Ashton also found 

that high performing organisations tend to be leaders in their industries, creating best practice 

rather than following it. In most of Ashton’s case studies, HPWPs have been used to create 

business success from the very birth of these companies. However, to ensure their continued 

success these practices are usually subject to constant modification in line with the requirements 

of business objectives. 

Eurofound (2007) also characterised teamworking as a HPWP. Under the traditional Taylorist 

model, work was divided into narrow functions with short, repetitive work cycles and the work 

method is prescribed in detail. However, this system does not offer sufficient scope for a process 

of upgrading and innovation, which is essential for quick change and adaptation. Teamwork is 

characterised by Eurofound as a very important HPWO factor, as it directly affects employees and 

the quality of their working life. The advantage of teamwork is significant productivity growth in 

areas that require creative solving of different tasks, a high degree of adaptability and operational 

management. Teamwork also creates an environment that facilitates knowledge and information 

exchange and knowledge-sharing. The organisation of teamwork is particularly characteristic for 

the manufacturing sector, both in the EU15 and in the NMS. This study found mixed results when 

trying to correlate teamworking with improved productivity. However, in Finland, teamworkers 

were found to have greater autonomy, better access to training and a greater chance of learning 

new things. Finnish employees working in a team were also relatively more satisfied with their 

working conditions and did not display a greater work intensity than other employees did.  

Overall, UK CES (2010) concludes that since adopting HPW organisations have shown significant 

performance gains. HPW is frequently seen as part of a major thrust to deal with issues which 

were constraining performance or as a part of a way of being which maximised business 

outcomes. These include increased success in achieving organisational key performance 

indicators; increased staff productivity; reductions in staff turnover and sick leave; higher levels of 

employee satisfaction and engagement; and in some cases achievement of business practice and 

HR awards.  

The UK CES (2011) has also examined high performance working in a selected number of countries 

around the world, finding that practice and embeddedness varies considerably. In Finland, for 

example, the main policy channel is The TYKES programme, Programme for the Development of 

Productivity and Quality of Working Life, which was launched in 2004. This is a  partnership 

between government, social partners and entrepreneurs‟ associations, and seeks simultaneous 

improvement of both productivity and quality of working life. An evaluation of the TYKES 

programme, carried out in 2010,  showed that over 80 per cent of respondents reported the 
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workplace development project in their organisation had succeeded well or fairly well in its aims, 

and 75 per cent of managers considered that it had a positive impact on productivity. Positive 

results in relation to quality of working life were also achieved in many cases, alongside positive 

productivity effects. Commitment of both management and employees was found to be important 

to the success of projects, as were the skills and enthusiasm of the consultant. Numerous 

innovations in terms of workplace tools were developed, and successful networks formed 

(however, many of these struggled to survive after the project finished). Workplace expertise 

within different organisations was strengthened and new forums for interaction created. 

In Sweden, the study found that there is no specific Swedish term relating to HPW, and HRM 

strategy and practice are not generally considered in this way. Similarly, while policy has been 

concerned to promote progressive forms of work organisation for several decades, until very 

recently, these initiatives have seldom been categorised or articulated in terms of HPW per se. 

Despite this, the Swedish model, with its emphasis on trust, teams and empowerment, which 

results in non-bureaucratic and flexible organisations, clearly embodies many of the key features 

of the HPW concept. Although the Swedish model of workplace organisation embodies key 

features of the HPW concept, it has not been established through deliberate considered adoption 

of the HPW. For the most part, it has evolved in response to the prevailing legislative and 

institutional context. In Sweden, employee involvement in the management of businesses is 

mandated by legislation. Sweden’s co-determination laws require employers to negotiate with 

unions at the workplace before making major changes to business strategy or practice. However, 

the Swedish system is less prescribed and more flexible than those in some European countries, 

such as Germany. For example, works councils are not legally required or indeed widely used in 

Sweden. Both research and practice in Sweden has emphasised the high road approach to HRM, 

which involves functional flexibility and greater employee autonomy and empowerment; it is 

increasingly seen as offering a win-win strategy for businesses and employees that can increase 

the level of innovation and thus raise competitiveness. In recent years, some Swedish firms, 

notably large manufacturing firms, have moved away from high involvement work practices, 

sometimes reverting to previously used systems. In some cases this is seen to reflect increasingly 

severe competitive pressures; in others the considered adoption of different approaches. A 

number of commentators have identified a shift in interest to notions such as teamwork and 

project-based models of work organization.  

 

Smart industrial relations in the UK 
 

In the UK, there has been much debate in recent years about high performance workplaces and 

flexible firms. For example, Ackroyd and Procter (1998) examine some of the largest UK 

manufacturing firms, arguing that the form of organisation that has been adopted both at 

corporate and plant level is distinctive and could be described as a ‘new flexible firm’. They argue 

that organisational change in the manufacturing sector is different from that in the services sector 
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and therefore it would be wrong to seek a common pattern of change for all sectors of the 

economy. “Change among very large service companies, for example, seems to be very distinctive 

and is quite different from what is to be observed in manufacturing. Hence it could well be a 

source of substantial error to seek a common pattern of change for all sectors of the economy, 

and this is one of the problems that has been impeding a clear sight of change in workplace 

relations” (p. 165).  

They also argue that the largest UK firms have some distinctive characteristics that set them apart 

from comparable firms in other countries. For example, British firms eschew the production of 

complex products, have diversified production activities, and co-ordinate their activities through 

financial controls. 

 

New flexible firms in the UK 

Ackroyd and Procter (1998) note that a number of factors, such as the use of technology, work 

organisation and job design, training and payment systems can be seen to be part of a new 

distinctive pattern for the organisation of manufacturing at plant level. They argue that this is a 

distinctive configuration of plants that could be categorised as ‘new flexible firms’. However, they 

argue that these firms do not depend on high levels of skill or high levels of investment, the 

acquisition of a highly trained ‘core’ labour force, nor investment in new technology. They argue 

that output is achieved in part by some reorganisation of machinery, but more significantly by a 

combination of a heavy dependency on the flexible use of relatively unskilled labour and a 

willingness to utilise external sources of production. The basic arrangement for manufacture is the 

use of standard technology by teams of self-regulating and formally unskilled workers. Production 

is organised into a number of semi-autonomous segments, which also feature as cost centres. 

Each of these is periodically and individually assessed in terms of its costs and benefits, and this 

feature shapes most aspects of management organisation and activity, including the control of 

labour. The segmented character of the organization for production connects the technical, 

labour-use and managerial aspects of this form of manufacturing. 

Ackroyd and Procter believe that the vast majority of manufacturing in Britain, even in plants 

owned by large companies, is not technically advanced. Cellular manufacturing, technically a quite 

simple system, has been widely adopted in British industry in recent years, is fairly basic,  often 

involving nothing more than the regrouping of existing machine tools and/or other equipment into 

cells, which is a small group of related machines that allow related ‘families’ of products or sub-

assemblies to be manufactured in batches. In systems of cellularised manufacturing, workers 

move between tasks and, in the process, acquire competencies that were formerly the preserve of 

skilled workers. In the case of product cells, they also provide for flexibility through the co-

ordination of activities between elements of the production process. These tendencies may be 

summed up as employee contributions to the co-ordination of production. 
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In this world, formally skilled labour is not always eliminated, but skilled labour is generally not as 

privileged as it was. Skilled workers are often found working in cells with multiple tasks and with 

other grades of labour, and there are expectations of elements of skills being passed on.  

Case study 1: Innovative work practices at Bombardier, Belgium 
 

Background 

Bombardier Inc. is headquartered in Montréal, Canada and is structured around two businesses of 

almost the same size: aerospace and transportation. It has 76 production and engineering sites in 

more than 60 countries, and employs 65,400 people. Bombardier Aerospace designs, 

manufactures and supports innovative aviation products for the business, commercial, specialised 

and amphibious aircraft markets. Bombardier Transportation is the global leader in the rail 

industry. It covers the full spectrum of rail solutions, ranging from complete trains to subsystems, 

maintenance services, system integration and signalling. Bombardier’s site in Bruges, Belgium was 

acquired by Bombardier Transportation in 1988. Bombardier employs 709 people in Bruges, of 

whom 450 are production workers.  

Over the past two decades, Bombardier Bruges has been facing increasing internal and external 

competition. External competition has been rising because clients are more inclined to switch 

between manufacturers compared to the situation in the 1980s, when it was more common to 

receive successive orders from local clients in the context of a long-term business relationship. The 

Bombardier group has also lived through a number of worldwide mergers and acquisitions, 

resulting in overcapacity at group level. Managers at the site in Bruges are well aware of this, and 

are therefore keen to demonstrate good Key Performance Indicators within the group. The 

production plant has therefore sought to pioneer innovative production techniques or workplace 

arrangements to improve its performance within the group.  

 

Workplace innovations 

The first dimension of workplace innovation aims at improving process efficiency and product 

quality. Additional changes were introduced to the Bruges plant by implementing the so-called 

Bombardier Operations System (BOS). BOS is a collection of production standards and principles, 

in part inspired by the widely diffused principles of lean management and Six Sigma, that seeks to 

increase profit by minimising variability and eliminating causes of defects and errors. BOS aims to 

guarantee high production standards and to remove as much organisational slack as possible from 

the process. 

The second dimension of workplace innovation, which is more specific to the site in Bruges, is 

teamwork, which was promoted by dramatically redesigning the work organisation at the 

production site. Teamwork was implemented to shorten communication lines, to increase the 

sense of ownership at the shopfloor level, to avoid disturbances in the production flow, and to 
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enhance the problem-solving capacity on the shopfloor. The need for regular vertical coordination 

by managers decreased as a result of teamworking and the potential for horizontal coordination 

improved significantly. Blue-collar workers and their supervisors are granted more responsibility, 

but also more latitude for taking decisions, which is assumed to enhance job satisfaction as well. 

The general goals of the innovation at Bombardier are better quality and productivity and cost 

reduction by redesigning the work organisation and introducing teamwork. Job enrichment and 

increased employee commitment are also goals in this endeavour. This innovation was launched 

to turn around the previous work organisation, which was characterised by many formal rules and 

procedures, a high degree of task specialisation and strict supervision. 

Before teamwork was implemented, the work floor was directed by the shopfloor manager. 

Virtually on his own, he was responsible for an entire work floor of 60–80 blue-collar workers, 

since the support staff (engineering, quality, working methods, etc.) were organisationally and 

physically located somewhere else and were not connected or involved with the work floor. The 

shopfloor manager received some assistance from his team supervisors, each of whom 

represented a group of workers and were responsible for training new employees and solving 

practical problems, but the team supervisors did not have any authority. As a result, most of the 

problems on the work floor were escalated to the shopfloor manager. The shopfloor manager, in 

turn, was dependent on the support of a number of other departments for solving issues on the 

work floor. Such issues usually required the help of the engineering department, the quality 

department, the working methods departments, or sometimes the team of buyers. As a result of 

workplace innovation, many of the tasks that were previously done in such expert departments 

are now at least partly delegated to the production teams. 

The current production teams are composed of 8 to 12 operators and a team coordinator, who 

works on the production line together with his team. Much responsibility now lies at the operator 

level, and managers only interfere when disturbances occur. Within the production teams, the 

work pressure is distributed over the whole team, so that not only the team coordinator but also 

the team members have to fulfil certain team roles and tasks (security, quality, cleanliness). It is 

thus the team that is responsible for the delivered products, in terms of quality, timing and costs. 

As a result, they have gained more autonomy. Communication lines are shortened by creating 

operational teams. The purpose of these operational teams is to provide continuous expert 

support to the production teams. The operational teams are therefore constantly present in the 

production hall, literally close to the production teams. The operational teams are composed of a 

shopfloor supervisor, a work methods specialist, a quality expert and a planner. Note that in the 

previous work organisation such functions would be organisationally and physically removed from 

the production line, and grouped into separate departments. Now the supporting staff are located 

closer to the work floor and are more involved. 
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Impact on the organisation 

The teams have some influence on how work is done and their results are also measured. A team 

is responsible for the work it delivers, meaning that the team members are jointly responsible for 

quality, timely delivery and costs. Management introduced team score boards with a few KPIs and 

tightened them gradually, challenging the teams to achieve the targets. Over the years lean 

assessments results in BOS doubled, from 47.5 points in 2004 to 70 points in 2007. Improvements 

in the production system have risen 500%. Whereas in 2004, 2005 and 2006 the implemented 

improvement rate per person was less than 0.1, the team approach changed that rate 

significantly. In 2007 almost 0.5 implemented improvements per person were counted (127 

improvements in production) and in 2008 almost 0.8 implemented improvements per person 

were counted (104 improvements in production). Quality also increased. For example the rate of 

open issues at shipment declined from 10 in 2007 to 0 in 2008. On-time delivery has gone up from 

93% in 2006 to 97% in 2007 and the backorders have been reduced to zero. The pace of work has 

increased and workers are more efficient. In addition, the workspace surface has been reduced 

significantly, as extra production lines have been fitted into the production halls. Jobs are enriched 

and employee involvement has increased. 

 

Impact on employees 

Internal employee engagement surveys show a rather mixed picture of the impact of work 

organisation innovation at Bombardier. Out of the 14 topics covered, health, safety and 

environment, performance management, employee engagement and market competitiveness and 

customer focus have the best scores with over 90% of employees rating these aspects favourably. 

Development opportunities, site/location management and work organisation and workload have 

the most unfavourable votes. 

Apparently, the workers felt that they had reaped few financial rewards from the performance 

improvements, apart from an occasional night out at the expense of the company. The workers 

felt that being rewarded with dinner and a game of bowling is not really sufficient compensation 

for the benefits that have accrued to the company thanks to the new work organisation. According 

to the workers, productivity increased by 30% and quality has improved. The focus group in this 

study made it clear, however, that for the workers the essential motivation for accepting the 

changes and the most important outcome is job security. 

Implementing multidisciplinary teams, cancelling the function of team supervisor and shortening 

the communication lines has flattened the organisational structure. In addition, tasks are less 

divided and integrated in the teams as much as possible. As a result, there is less internal mobility 

between jobs but job content is broader. According to the HR director quality of working life has 

improved significantly, thanks to the job enrichment of operator jobs on the work floor, as well as 

employee well-being. ‘Jobs are more challenging, which helps the organisation to adapt to change 

and job satisfaction and motivation has increased.’ However, not all shopfloor workers agree that 
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jobs are now more satisfactory. One of them commented: ‘If you prefer versatility, then the jobs 

are more appealing. But we still work for several years on the same order, so for most workers, 

work is not that varied.’ The commitment of workers has increased as they have been assigned 

more responsibilities. 

Lessons learned 

One critical success factor for the initiative is that the changes were implemented gradually, with a 

lot of communication. 

Employees had the opportunity to give feedback through workgroups and pilot projects, and 

contribute to shaping the innovation. Another success factor is that innovations, once launched by 

management, were not implemented rigidly but were continuously adapted by considering 

feedback from practical experience. 

It is perhaps important to note that, even though all interviewees agreed that workplace 

performance has generally improved in terms of efficiency, quality and flexibility, the impact on 

employee well-being has been less straightforward. One trade union representative said: ‘If you 

ask the workers who started in this plant when they were 20 and who have now reached the age 

of 40, who have worked in both systems for quite a long time, which system they prefer, most of 

them would choose the old way of working.’ The trade union representative believed that some of 

the workers experience more stress, because the work pace has accelerated and because they are 

now held responsible for things that go wrong. 

It is difficult, however, to evaluate whether such stress is the result of the increasing demands 

from the external environment, which goes hand in hand with a sentiment of less job security, or 

whether such pressures are caused by the workplace innovation itself. It is clear, however, that job 

insecurity was mentioned as a source of stress and a major concern. The engagement surveys 

conducted by the HR department indicated that in insecure periods, the work pressure and stress 

registered in these surveys is a lot higher. 

Nonetheless, there are some indications that the workplace innovation programme is in itself 

indeed a potential cause of stress. In particular, by implementing teamwork, tasks that used to be 

done at management level or by other departments are now shifted down to the shopfloor and to 

the production teams. Responsibilities that could previously be decoupled from the work floor are 

now issues for the teams. This has led to job enrichment, as teams and team members now enjoy 

much more autonomy. On the other hand, the extra responsibilities put pressure on individual 

workers, since they are now held accountable for issues that were previously not even part of 

their job description. Furthermore, teamwork challenges the interpersonal relations between 

team members, as colleagues have to divide tasks among themselves. This coordination burden 

sometimes creates interpersonal friction. The new work systems can exacerbate these frictions. 

Source: Seth Maenen and Yolien De Hauw, Centre for Sociological Research, KU Leuven 
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Case study 2: Management innovation at FAVI, France. 
 

Background 

FAVI is an SME based in Hallencourt in the Somme, a département in the Picardy region of France. 

It is a pressure die-casting company specialising in copper alloys that currently employs 406 

people. FAVI generates 80% of its turnover through the automotive sector, supplying one in two 

cars in Europe with gearbox forks on a sub-contractual basis. As a European industry leader, FAVI 

supplies almost all European automobile manufacturers (Renault, PSA, Fiat, Opel, Audi, Volvo, 

Volkswagen, etc.). In a sector in which the threat of delocalisation is very real, only the quality of 

the company’s products, its specialist skills, and its competitiveness (with the exception of the 

evolution of the cost of raw materials, FAVI has not increased its prices since 1995) can explain its 

current success. 

FAVI’s central goal is a rather unusual one: to remain in operation in Hallencourt in order to 

protect jobs in the local area. The company has a three-pronged strategy, the first element of 

which is product-market innovation. This takes the form of  a competence-based strategy, in 

which the company exploits its key competences in order to launch new products. The second 

element of FAVI’s three-part strategy to innovation is manifested in a quest for continuous 

improvement in processes and the certification of those processes. 

The third element of FAVI’s three-part strategy is work organisation innovation. FAVI’s production 

management system is based on a series of mini-factories. This innovation has been rolled out 

gradually over a period of 25 years. 

FAVI has not developed a traditional HR management strategy. The main recruitment criterion is 

an ability to meet FAVI’s managerial principles: being at the service of the client, being 

autonomous and responsible, and giving the best of oneself in order to ensure that the company 

succeeds. A large number of training courses are offered to FAVI’s employees (regulating 

equipment settings, quality control, safety, etc.) and in-house training is provided by the most 

experienced operators. Lastly, the objective of the remuneration system is to strengthen the unity 

of the employees as a group. The FAVI system is based on a profit-sharing scheme: 7% of the profit 

before taxes is shared equally. The financial intéressement system offered to employees means 

that they can potentially receive between 13 and 15 months of salary annually. 

The organisation’s mission is manifested through the use of mini-factories, each one dedicated to 

a particular client. Consequently, the hierarchical structure of the factory is flat with only two 

hierarchical levels (the factory director and the ‘leaders’ of the 12 mini-factories). Each mini-

factory is an island of production located in a particular area of the factory containing all the 

equipment and processes dedicated to a particular client (PSA, Renault, Volvo, Audi, etc.). Often, 

the logo of the client, painted in distinctive colours, is displayed in the mini-factory. Such units 

contain 20–35 operators, a leader and a salesperson who acts as a project head, and a productivity 

sponsor. Recently, mini-factories have introduced a quality correspondent and one maintenance 
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technician in each mini-factory. The introduction of the FAVI mini-factory system and the values 

that it represented was accompanied by a new technical vocabulary. ‘Teams’ became ‘mini-

factories’, ‘workers’ became ‘operators’, ‘supervisors’ became ‘leaders’ and the salespeople 

became the representative of the client. 

The autonomy of the operators is the cornerstone of the FAVI system, because everything must be 

done to ensure that workers can take decisions in real time with a view to giving clients the 

highest quality of service possible. Operators, who produce an average of 1,800 pieces a day, are 

responsible for their supplies and for maintaining their equipment. 

Nevertheless, a certain degree of flexibility is permitted: according to one operator, ‘the work rate 

must be respected, but if one day it isn’t, we simply make a note of why work stopped’. All forms 

of monitoring have been abandoned, because the company believes that trust is more productive 

than monitoring. Operators are encouraged to submit ‘progress projects’. These projects can 

improve quality of products, productivity, security, or work conditions. Every month, a jury hands 

out prizes to two of these ‘progress projects’ (a €1,000 first prize and a €500 second prize), and at 

the end of the year the mini-factory that has suggested the largest number of ideas receives a 

reward. One of the operators interviewed won a €1,000 prize for an idea concerning a 

modification to the machining system used for gearbox forks. Previously, in order to machine a 

gearbox fork, two machines had been required. The operator’s project introduced a modification 

to the first machine so that it would no longer be necessary to use the second machine. The 

modification made it possible to increase the rate at which gearboxes were produced. 

Since operators are central to the operations of the mini-factory, it is the responsibility of leaders 

to listen to their concerns and support them in their efforts to be autonomous. The mission of 

leaders is to protect existing jobs. Leaders are always former operators who have shown potential 

in terms of organisation and leadership. They manage their minifactories in an autonomous 

fashion. They are responsible for health and safety issues; ensuring that the environment is 

respected; work organisation; deadlines and planning; salary increases; organising holidays; 

defining hiring requirements; inducting new recruits; managing investment; procurement; 

managing and running numeric machine tools on a daily basis; managing internal and external 

quality incidents; maintenance; defining and running ‘progress plans’; and for improving quality. 

Today, FAVI has 12 mini-factories, all with increased autonomy. The process of implementation of 

the mini-factory approach has been incremental over the past 25 years. The concept of the mini-

factory first emerged at FAVI in the late 1980s and it was rolled out in three separate phases: the 

mini-factory tutored by experts (1989–1996); the autonomous mini-factory (1996–2004); and the 

mini-factory with increased autonomy (2004–2011). 

At first, the changes were not met with universal enthusiasm. It was the middle managers rather 

than the workers who were opposed to the new system. This was because, in terms of the 

changes being made, they were the ones at risk. For example, at first the middle managers 

rejected decisions to end the payment of individual bonuses based on productivity as these 

decisions went against long-established practice in the classical organisation. The middle 
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managers feared disorder, a loss of productivity and a decrease in their personal authority. 

Previously they had had the power to assign bonuses to the operators. With the mini-factories, 

they lost this power as there were no more individual bonuses. Initially, a number of middle 

managers formed a kind of opposition front and a number of them left the company. These 

departures made it easier for management to introduce the mini-factories. The resistance from 

the remaining middle managers was overcome through removing them from the hierarchical 

structure and offering them promotions in support roles. 

The new system at FAVI also came up against opposition from the support functions whose skills 

and authority were compromised by the innovation. Operators have generally been more positive 

about the introduction of mini-factories. Initially, they regarded the new approach as providing a 

framework for relations that were simpler and more straightforward than those with which they 

were familiar in other industrial contexts, in which ‘things were handed around from one boss to 

another’. They found that communication circuits were more efficient: ‘we don’t have to make 

several requests to get something.’ The fact that operators are closer to the representatives of 

functional departments is also a source of satisfaction: ‘There’s the leader, the quality control 

agent, and the salesperson who deals with dispatch all in the same office, the same sector. [They 

are] closer and therefore more reactive.’ 

 

Impact on employees 

Although there is no procedure for measuring the effects of the work organisation changes – such 

a procedure would run counter to the management’s philosophy – the employees interviewed for 

this case study said they were generally satisfied. FAVI seems to be a popular employer, for a 

number of reasons of which the management system is a major one. There is a low level of 

formalisation in the HR approach with guidance provided only on the management by objectives, 

references to company values, and mutual adjustment (informal and transversal discussions). 

The mini-factory system also changed the structure of employee remuneration. Shortly after 

joining the company, the managing director got abolished all bonuses and incorporated the 

average bonus amount into basic salaries. Under this collective bonus system FAVI employees are 

paid 13 or 14 months of salary over the course of the year. Moreover, there are individualised 

forms of remuneration in the shape of various ‘trophies’ solemnly and publicly handed out, during 

carefully organised ceremonies, to deserving employees. Employees appreciate these bonuses 

because they reward their spirit of initiative and are coherent with the culture of the company, in 

which innovation plays a central role. 

The traditional notion of career progression has also evolved. There are now no defined career 

plans in the company, so people are not forever trying to climb the management ladder. Everyone 

can gain fulfilment in the post they occupy. 
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Impact on the organisation 

The mini-factories innovation involved the whole organisation. It modifies the modes of 

coordination and the overall client structure, and bears witness to a strong company culture which 

is, notably, defined in contrast to more traditional organisations. 

Generally speaking, the employee tenure is stable. The turnover rate is low and 38% of the 

personnel have been with the company for over 15 years. The interesting nature of the work and 

good working conditions are frequently cited as reasons for this. Another contributing factor is the 

shortage of alternative jobs in the surrounding area. 

In terms of company culture, we also observed a high level of commitment, expressed through 

anecdotes demonstrating devotion to the cause, for example a willingness to work extra hours to 

fill unexpected client orders. Similarly, the collective values of the firm seem to be strong. 

Operators not only have a high degree of individualism associated with their autonomy, but they 

also feel that they are part of a collective and are thus capable of working closely with their 

colleagues, giving and receiving help in a spontaneous way. 

 

Lessons learned 

The managerial innovation underpinning the FAVI system appears to have been implemented 

successfully. The lessons that can be drawn from it are linked both to its ‘people friendly’ approach 

to organisational life, and a commitment to a high standard in the field of production and a 

permanent dynamic of innovation. The current challenge is to ensure the continued existence of 

this innovation. 

FAVI provides an example on a small scale of the kind of transformations observed at a larger, 

industrial scale. Attention should, in this context, be drawn to the emphasis placed on productivity 

and responsibility for individual actions, the efforts made by the organisation to empower its 

employees, the desire to narrow the gap between decision-making and action, and the fact that 

planning, execution and monitoring are all under the responsibility of the mini-factory. 

However, the originality and strength of the mini-factory management approach could, in the 

future, turn into a weakness. This is because, in the final analysis, the FAVI ‘system’ is less a system 

per se than a wager on the way in which people behave. At both FAVI and at the company’s 

clients, people can change, and the conception of their role in the production process can evolve. 

These evolutions have generated three major challenges (the challenges of organisation, client 

relations, and renewal) that FAVI now has to face. 

Source: Patrick Gilbert and Nathalie Raulet Crozet, IAE de Paris, Université Paris 1 – Sorbonne, and 

Anne-Charlotte Teglborg, Novancia  
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Case study 3: employee engagement at a plastics manufacturing company 

in the UK 
 

Background 

PlasticCo is a leading plastics manufacturer producing blow-moulded plastic bottles for the UK 

food and drink industry. The company grew in the 1990s from a merger between several medium-

sized manufacturing businesses. The company operates from seven sites across the UK and has a 

turnover in excess of £100 million. It currently has a workforce of around 650 employees and is 

part of a multinational packaging group of companies. 

The leadership style at PlasticCo has traditionally been described as ‘top–down’ with an autocratic 

approach to problem-solving. However, changes in senior management led to a new strategic 

direction for the company. A new managing director was appointed in 2007, bringing a more 

participative vision. With full board support, a business case was made for a three-year transition 

towards an involvement-oriented culture. At the heart of this approach are people development, 

teamwork, communication and a more open leadership style. The new management team made 

clear that the company was profitable and performing well and that the change was part of a new 

strategy of continuous improvement towards greater performance.  

The majority of PlasticCo employees work within the bottle-producing factories operating the 

blowmoulding machinery. The factory work setting presents many challenges for managers trying 

to increase employee engagement. Many of the jobs require a relatively low level of skill and are 

repetitive, with tasks including transporting materials around the factory and operating particular 

parts of the machinery. Employees generally have few qualifications. A further challenge is the 

shift pattern on which the factory process is based. Around 80% of factory employees work a strict 

12-hour shift pattern, with four days on followed by four days off. Shifts either run through the 

day (7am–7pm) or night (7pm–7am). The production process runs 24 hours a day, 365 days a year, 

including all bank holidays and Christmas Day. Employees have to adjust their home lives to the 

system and adapt to unsociable working hours. A further potential challenge is the factory working 

environment, which is noisy and hot. 

Considering the challenges in the manufacturing setting and traditional management approach at 

the company, it was a bold move from the senior managers to attempt to change towards a more 

participative approach. One of the first steps the managing director took was to create an 

‘Employee Engagement Steering Group’ involving key managers from across the organisation. A 

‘Leadership and Development Manager’ was also appointed with the specific role of increasing the 

engagement of the workforce. The incumbent to this role described the company as being at a 

crossroads. She also stressed that the change is ‘not about driving employees to work harder, but 

about providing the conditions under which they will work smarter and to offer their opinions, 

ideas and solutions to problems that they encounter’. Demonstrating the new participative 
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approach, all PlasticoCo employees were included in the employee engagement questionnaire 

conducted for this case study.  

The results of the survey suggest that at the start of the change process the company had a 

generally ‘high’ level of engagement in workforce, with 60% of employees in this category. 

However, only 7% of employees were ‘very’ engaged and 3% had a ‘low’ level of engagement. This 

outcome was not a huge surprise for the senior management team but gave a measure of the 

work that was needed to create a highly engaged workforce. 

Analysis of the data from PlasticCo uncovered three main areas that need addressing to improve 

engagement – decision-making, people management and organisational advocacy. 

 

Decision-making 

A common problem identified by managers across the organisation was that problem-solving 

tended to be ‘reactive’ rather than ‘proactive’. In practice, this meant there was little effort to 

come up with ideas for improvement, but rather issues were resolved only when problems arose. 

This problem linked into how decisions were made more generally in the factories. Control and 

responsibility tended to be concentrated with a few managers who made changes on an ad hoc 

basis. There was very little encouragement from managers for shift workers to become involved in 

decision-making. With little chance of influencing decisions, workers tended to ignore issues 

unless they were told directly by managers about them.  

Perhaps the biggest opportunity for the future at PlasticCo was the survey finding that employees 

really care about their work and want to do a good job. However, because in the past they were 

given little opportunity to contribute to the improvement of work processes their interest had 

gradually declined. 

To respond to these considerable barriers to engagement, the recently established employee 

engagement steering group introduced a number of measures to increase employee involvement 

and a more participative decision-making process. First, an initiative was set up that would allow 

all employees to feed back their views and ideas directly to the managing director. In break 

periods, he invited the employees from each team and shift to meet with him and ‘challenge’ him. 

This was a strong signal of change to the workforce and produced some early enthusiasm from 

employees. A second initiative also showing new commitment to listening to employee views was 

being involved in the Kingston Business School Employee Engagement Consortium and survey. 

After receiving the results, the leadership and development manager visited all factory sites to 

report back the results directly to staff. A third initiative in the area of decision-making was to set 

up cross-functional problem-solving groups that would meet periodically to discuss ideas for 

improvement. 

 



95 
 

People management style 

The management style at PlasticCo was traditionally left to the proclivities of individual managers. 

In most factories, the leadership style was described as performance-focused and, in some, the 

culture was seen as ‘hard-nosed’, to quote one manager. In essence, little attention had been paid 

to people management in the past. Before the strategic redirection, there were few strategic HR 

practices in place. Training was limited and there was little emphasis on teamwork. 

When comparing the employee engagement levels against the performance of the factories, there 

was generally a positive correlation between engagement and performance. It was interesting to 

note that factories tended to perform well or badly across all employee attitudes. The most 

surprising result came from one factory that was performing very well by many measures 

including productivity, efficiency and unplanned downtime. However, workers in the factory were 

among the least engaged from the employee sample. This clearly contradicts the idea that 

engagement and high performance are always related. An important piece of information that 

may help to explain this is that the factory was recently reconfigured with new machinery, which 

increased automation of the production process. While management saw this as an excellent 

investment, shift workers were less satisfied with the change because they saw this as another 

snub for them and their interests. They felt that all management attention was put into improving 

the production process with no investment in the people. It only reduced the opportunities to 

contribute to the improvement of the production process.  

To attempt to overcome the problems of people management, senior managers at PlasticCo 

introduced some new initiatives for managers to think about their style and start to develop new 

ways of working. Management groups were set up to identify areas of skills shortage and staff 

development needs. Formal HR practices, such as appraisals and training were discussed as 

important avenues for the future. 

An important consideration for shaping people management in PlasticCo is to be realistic about 

the scope for new ways of working. The nature of manufacturing work often leads to highly 

automated, repetitive tasks and a clear performance focus on efficiency and productivity. For 

example, some of the lowest-skilled job roles were seen as too restrictive to be able to foster job 

satisfaction and engagement by managers. Conversely, we might argue that because there is a 

highly mechanised work environment, it is more important for managers to make a concerted 

effort to consider their team’s needs because these do not flow naturally from work processes. A 

key challenge for the senior management team is to explore how people management and 

development can become a core focus for first-line managers at PlasticCo. 

 

Organisational advocacy 

A final area that needs careful attention at PlasticCo is the finding of very low levels of employee 

advocacy for the organisation. Most employees said they would not recommend the company as 
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an employer to their friends and family. Improving decision-making and people management style 

will be two clear avenues for improving advocacy. Another suggestion is to put more effort into 

celebrating what the organisation already does well. One such area mentioned during interviews 

was the opportunity for career development and promotion within the business. There was 

recognition that, if employees wanted to stand out and work hard, their efforts would be 

recognised and they could be promoted. 

There have been some recent changes at PlasticCo with the aim of improving communication and 

advocacy. One group of employees had taken responsibility for a two-day recruitment event, 

which they ran alone without the involvement of HR or senior managers and which had been a 

huge success. This gave shift workers the chance to talk about what they liked about their jobs and 

promote this to the public. A company magazine had also been introduced to communicate news 

and celebrate success in the organisation – feeding into a more positive work climate. 

Source: CIPD 2008 

 

Some conclusions 
This study has attempted to examine recent trends in the manufacturing, automotive and 

chemicals sectors in selected European countries and to highlight trends and examples of smart 

industrial relations. The manufacturing and automotive sectors in particular have experienced 

significant change and restructuring in recent decades, partly in response to globalisation and 

increased competitive conditions, but also due to the recent crisis in Europe.  

It is clear that smart industrial relations and high performance work practices can do much to 

increase productivity and competitiveness, even though it can often be difficult to measure 

outcomes exactly. Implementation is also uneven between countries and also within countries.  

From the research available, it is clear that a number of factors will contribute to the success of 

smart industrial relations practices. Similarly, there are also a number of barriers to successful 

implementation.  

 

Barriers 

The barriers to successful implementation of smart industrial relations include: 

 Resistance on the part of some of the workers involved, particularly those that fear losing 

control and power as a result of new ways of working.  

 Resistance from line managers, who may fear loss of control and fear having to manage 

performance in a different way 

 Resistance from senior management. Without senior management buy-in, culture change is 

difficult to achieve. 

 Difficulties in rolling out smart industrial relations programmes across a whole organisation, 
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due to the size and complexity of an organisation.  

 

Success factors 

Ways of overcoming the barriers cited above and success factors include the following: 

 Clear vision on the part of senior management, and communication of this vision. 

  Conducting a pilot, where appropriate, in order to identify any difficulties in 

implementation and adjust according to feedback. 

 Consistency in the implementation of initiatives, including good communication in order to 

reassure all those involved. 

 The use of external advice and support. 

 Active involvement of employee representatives, where they are present, and the presence of 

social dialogue. 

 Awareness of the importance of line managers, who are the individuals who will manage 

workers on a day-to-day basis. Appropriate training and support for line managers is therefore 

vital. 

 A focus on customer service and quality of products, which in turn can foster pride in the 

workplace.  

 The creation of trust, through openness and engagement on the part of senior management, 

and an emphasis on mutual gains.  

 The design and implementation of good industrial relations practices that are aligned with 

existing practices. Contradictory practices would be counter-productive. 

 Gradual implementation of changes can help to improve the chances of success, along with 

flexible implementation, based on continuous feedback. 

 

Transferability 

In terms of transferability of practices, there are certainly components of smart industrial relations 

and high performance work practices that are universal. However, implementation of initiatives 

such as multi-skilling, job rotation, employee involvement in decision-making and the 

development of employee voice and employee engagement will depend on a wide variety of 

factors such as the institutional, industrial relations and collective bargaining framework, both 

nationally and sectorally, the culture of the organisation in question and the approach of company 

management and employees to introducing these changes.  

Geppert and Matten (2006) note that organisation structures and processes in multi-national 

companies (MNCs) are sector-specific and influenced by national institutional features of the 

home and host countries. Their research, examining British and German subsidiaries of three 

MNCs suggests that, particularly at subsidiary level, MNCs apply a ‘cherrypicking’ strategy of 

selected use of work system elements, shaped by the host country business system. The 

manufacturing strategies of MNCs originating from highly coordinated business systems are highly 

context-specific and difficult (if not impossible) to transfer elsewhere.  
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Nevertheless, it is highly beneficial to examine good practice in a range of countries, with a view to 

determining what works, what the barriers to smart industrial relations are and how they can be 

overcome. 
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Recent trends in smart production: weaknesses and strong points 

Summary 
In the European Union report "Industrial Performance Scoreboard" Poland seems to be the 

country of innovative industry stagnation , and the EU’s researchers has got the point to some 

degree.  Authors recognise that we are not as developed and innovative as our western 

neighbours, which is of course true. On the other hand, productivity in Poland reached only 73,6% 

of EU’s average in 2013. Industrial production grows stable, manufacturing plays an important role 

in economy being higher than EU’s average. Manufacturing accounts for a large proportion of the 

Polish labour market (30.2 % of employment, EU average 22.7 %). Poland continues to rely on 

technology transfer via foreign investments, but plans to strengthen innovation, 

commercialisation and internationalisation of domestically-developed technologies (e.g. 

graphene). The Polish production structure consist of: 

 25,4 % - chemicals, pharma, petroleum, pharmaceuticals and rubber 

 16.62% - food, beverages and tobacco 

 14.19% - metals 

 11.88% - electronics, electrics and machinery 

 10.29% - cars and transport 

 8.70% - wood, paper and printing  

 3.43% - textiles, apparel and leather 

 9.49% - other 

Innovation performance is weak, although some signs of improvement can be seen in private R&D 

expenditure. This has risen from 0.23 % of GDP to 0.33 % (EU average 1.31 %) in 2012. The low 

level of innovation is one of the most problematic aspects of Polish competitiveness. R&D 

expenditure is less than half of EU average (0.9 % of GDP, EU average 2.06 %), and comes mostly 

from the public sector, with only 37.2 % of research performed by the business sector (EU average 

63 %). It is really like polish businessmen forgot to invent anything and rely totally on acquiring the 

know-how from the West. However, due mostly to rising private R&D expenditure, Poland was 

classified as a moderate innovator in EU’s Innovation Union Scoreboard, scoring 0,2195 points 

(29th place in Europe) . The main weaknesses of the Polish research and innovation system 

continue to be: a low degree of commercialisation of research, weak cooperation between science 

and business, and low levels of genuine innovation by enterprises. For the last issue there is a 

simple explanation: polish tax system favours technology transfer and absorption over creativity & 

innovativeness. The high-tech sector of the Polish economy employs 2.9 % of workers, compared 

with 3.8 % in the EU. In the EU density of robotics ranking, Poland places near the end as well. Two 

thirds of Polish production companies doesn’t have even the basic management production 

system (ERP), not to mention more sophisticated production planning software, being a standard 

in Western countries (Sales and Operations Planning, Master Production Scheduling or Material 

Requirements Planning). The situation is even worse with online data gathering systems (MES), 

crucial to flexible production management and decision making, which are estimated to perform 

in only 16% of Polish factories (world average 38%). Only 15% of Polish factories are automated. 
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These are not very comforting facts, although they can be an opportunity as well. We will be able 

to learn from the leaders and avoid their mistakes. Eventually, 3 million people work in production 

sector in Poland and they still earn 66% less than their EU colleagues. It would be great to enhance 

the numbers.   

 

Smart production: the meaning 
Using IT to change industry in order to develop a Smart Factories is accepted as the essence of 4th 

industrial revolution (Industry 4.0) in Poland. More specific, it’s the availability of all substantial 

data in real time and ability to manage the business according to those data. Such a feature is 

possible only due to connecting all possible devices with themselves (creating the customized 

network).  

 The first industrial revolution emerged during 18th century, when steam engine had been 

developed, so the hand manufacturing was displaced by machines. That was the starting point of 

modern industrialization in the world. The second revolution had been bound with electricity. 

Electrification of the factories before 1st Wold War enabled mass production, with the famous 

Ford factory as a pioneer. Inventions like combustion engines, telegraph and radio contributed to 

the revolution as well. The third revolution is closer to our times – it is called the digital revolution. 

It has started in second half of 20th century, when computers, mobiles and Internet changed the 

world completely. Each of them was a milestone to 4th industrial revolution, which is happening 

right now.  

 The “Industry 4.0” slogan had been used for the first time in 2011, for the action group 

consisting of academics, policy and business makers, under the patronage of German government 

. Since that time, conception “Industrie 4.0” had become an integral part of official German long-

term economic strategy . Annexed in 2013 appendix enlists 4 key recommendations to 

disseminate and identify “I 4.0” idea: 

 Global networks connecting factories, machines and other equipment should emerge 

 Autonomous data exchange between devices in networks, where the data-bases and 

devices can control themselves without human supervision 

 All products and parts during production should be “intelligent” – they should allow 

identification and localization, know their history and destination in production chain 

whenever needed  

 Networked devices and products under manufacturing processes should be connected in 

order to improve capacities of change management, marketing, logistics and 

transportation 
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Smart production: recent trends 

Internet of Things (IoT) 

Using data communication for strategic business reasons, like optimization of chain supply, 

changing the architecture of investments or restructuration is a key business trend of Industry 4.0. 

To fulfil that idea, traditional production sector needs to be fully computerized until the stage 

called Internet of Things (IoT). IoT means simply that all possible devices will be connected with 

themselves and work together as a system and lots of data will be produced to enable effective 

just-in-time managing. The effectiveness, productivity and flexibility of such a system are 

unmatched before. There is a change in strategic mind-set: we do not focus on product nor 

marketing anymore, but on the process and operations. 

Industrial Internet of Things (IIoT) 

 This is upgraded version of IoT: production devices are combined with themselves in cloud 

and are communicating as a network, and produced real-time data is arranged into dedicated 

databases allowing to control the production features and taking well matched decisions. Among 

the devices are robotized machinery and lot of sensors, alerting about any deviation from a norm 

and allowing to counteract quickly, thus reducing waste or malfunction danger. The real-time 

process and operations controlling is a key feature of IIoT.  

Automatization & flexible machines 

  4th gen industry consist of fully automatized, self-tuning factories, with people controlling 

data and maintenance, all the repeatable actions done by robotized machinery and data-

gathering, communication and analysis held by computers. According to BCG prognosis, 

automated robots are performing 10% of what they could be doing; until 2025 that will increase 

up to 25%. The companies need flexible production lines, which will be able to quick adaptation to 

client’s needs. Flexible machines are outputting not one, but many types of products, thus 

triggering profitability, pro-client attitude and diminishing storage costs. 

Autonomization 

 That trend means decentralizing the system management – every device should be 

“intelligent” enough to manage itself in typical circumstances. There are many innovative 

attempts to organise production in that manner: communicating with the clients via cloud 

computing, autonomous internal transport of materials, processing on assembly lines, 3D printing 

the spare parts, iterative IT systems and other.  

Collaborative entrepreneurship 

 Smart production gives business the opportunity to boost their innovativeness and uncover 

know-how previously unavailable to managers. That will result in creating new type of products: 
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intelligent ones, communicating through innovative technology with the company (sales, 

production) and clients as well. Such possibilities evoke market competition based on technology, 

of course, but at the same time forcing managers to acquire specific attitudes: out of the box 

thinking, managing through boundaries, fast decision making, big data understanding, IT oriented 

strategy and collaborative approach (engaging workers).  

Cyber-Physical Systems (CPS) 

CPS is typically designed as a network of interacting elements with physical input and output 

instead of as standalone devices. It is closely tied to concepts of robotics, sensor networks and 

computational intelligence. The link between computational and physical elements dramatically 

increases the adaptability, autonomy, efficiency, functionality, reliability, safety, and usability of 

devices connected in cyber-physical systems. That broadens the potential of cyber-physical 

systems in several dimensions, including: intervention (e.g., collision avoidance); precision (e.g., 

robotic surgery and nano-level manufacturing); operation in dangerous or inaccessible 

environments (e.g., search and rescue, firefighting, and deep-sea exploration); coordination (e.g., 

air traffic control, war fighting); efficiency (e.g., zero-net energy buildings); and augmentation of 

human capabilities (e.g., healthcare monitoring and delivery). 

 

Developing smart production in Poland 

Globalisation challenge 

 Since 1989 Poland isn’t a part of a Soviet Bloc anymore, thus having a connection with the 

world’s industry, which get globalized fast. A lot of Polish companies has fallen, but some survived, 

modernizing heavily. Others have merged or been acquired by multinational companies, which 

transferred know-how of modern labour organisation to Poland. There had been a lot of green-

field investments as well, especially in automotive, retail, consumer and SSC sectors. Nowadays 

Poland is broadly connected to globalized world, being ranked as 24th world economy (in “Doing 

Business” 2017 report, created by World Bank ). The globalisation challenge has been successfully 

answered up to now, but there is still more to be done. Pressure on cutting costs, new services 

and innovative products is growing fast, being closely connected with emerging and low labour 

cost Asian markets. There are challenges in globalisation connected to marketing as well: focusing 

on client and his specific needs, paring down the delivery time and new ways of distribution. Last, 

but not least, globalisation demands investments in environmental-friendly production processes, 

like energetic effectiveness, diminishing waste amounts and implementing prohibitive norms in 

pollution. All those challenges requires innovative management, described as Industry 4.0. Whole 

Europe, including Poland, sees that as a chance to build strong industries, which has been vastly 

gone to China and other places with cheap labour. Productivity gained thanks to Industry 4.0 can 

put us back to the game. Poland has been a beneficent of growing industry mobility in recent 

years – a lot of offshoring and nearshoring transitions has been set in Poland, notwithstanding 
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majority of them based on cheap labour in Poland, not on technology sophistication or willingness 

to develop Smart Production here. In globalised world, Poland needs to develop its own troop of 

promising factories, operating without the risk of being offshored once again to India or Romania.  

Smart factories 

 Smart Factories in Poland needs vast industry computerization. Most companies are not 

computerized or networked in any sophisticated way. Investing in Internet of Things is a first step 

towards Smart Factory; tying IoT data with the Sales and Marketing is the second. Achieving 

interconnectedness and interoperability between devices, systems, workers and products is the 

third. At the end, market flexibility and adaptive skills emerge and the Smart Factory is ready to be 

business effective (production - sales chain), ergonomic and environmental friendly, integrated 

with partners and clients and comfortable with workers. The idea of Smart Factory, automatized 

and robotized plant, being able to produce short and individuated series of goods is getting widely 

known in Poland, besides the impediments. Unfortunately, Poland has longstanding delay in high-

tech automatics and robotics, essential to Smart Production. According to International Federation 

of Robotics (IFR) average density of automatized robots in Poland is 27 (per 10 thousand workers) , 

while world’s average is 67, Germany 301 and South Korea 531. Even in beverages and food sector 

(consumer goods), which are quite successful and responsible for 17% of Polish GDP, 

automatization is still far beyond being sufficient to Smart Production and Industry 4.0, reaching 

the minor number of 12 robots per 10000 workers. Existing machines are simply still not 

automatized and not communicated with IT infrastructure and business management systems, 

thus they are not transferring data needed to process optimization. The old type of industrial 

performance, based on low-productivity and cheap workforce, is still the mainstream in Polish 

industry. The numbers shows the scope of challenge in terms of implementing Smart Factories in 

Poland. According to ASTOR 2016 research , 91% of big Polish production companies (above 300 

million PLN earnings yearly) had - at least partially – implemented automatization of production in 

their plants. 67% of them sees themselves as fully digitalized and ready for the Smart Production. 

36% declares that their machine steering systems are integrated with the production software 

enough to automatically gather data. But among lesser enterprises, only 6% automatized or 

digitalized their factories!  

Low labour costs trap 

 Consecutively, all polish governments and business elites up to now believed in 

competitiveness of Polish economy as based on combination of high – skilled workforce and low 

labour costs. The inflation had been controlled small and salary pressure has been heavily 

confronted. After 25 years of economy modernisation that strategy seems to fizzle out, and results 

are duplex: on the one hand there has been a continuous GDP growth and broad investments in 

“hard” infrastructure (machines, logistics, buildings), on the other hand business didn’t invest in 

human capital nor technology; more than 2 million of dissatisfied workers with low salaries went 

abroad looking for the better perspectives. That macroeconomic dynamics is described as the low 

labour costs trap (or middle-growth trap). That means the strategy was a success for times of 
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transition from central-steered economy to capitalistic economy, but it is not enough to transit it 

further into high-tech economy with high margins. Since 2000 polish economy seems to be 

trapped in being “high-skilled-low-salary assembly plant”, without any significant R&D or more 

advanced production and the social frustration about that is growing high. Smart production may 

be an answer to that.  

Germany as a benchmark 

 Germany is the biggest polish trade partner, with total trade turnover reaching 100 billion 

euro yearly. Poland is for Germany 7th trade partner, exceeding such countries as Japan or Russia. 

German greenfield investments in Poland reached 30 billion euro and created 370 thousand 

workplaces, and there are more to come (BASF, Volkswagen). Polish investments in Germany are 

significantly smaller, reaching 1,2 billion euro (mainly chemistry, oil&gas, furniture, IT sectors), but 

significant in terms of bilateral relations (Poland is not only an investment receiver, it grows as a 

considerable partner able to make a takeover in Germany). Political and economic bilateral 

relations are the best in the whole difficult Polish-German history. It is obvious that Polish 

managers and entrepreneurs are carefully listening what is going on at their neighbour’s. German 

strategy of “Industrie 4.0” had been heard and discussed in Poland, as well as the statement that 

German economy improved its performance by 3,0% and reduced the overall costs by 2,6% due to 

Smart Production (PWC “Digital Revolution” report 2014 ). Although there has been hardly any 

Polish publications on the issue, politics, entrepreneurs and scientists start to recognize the idea 

and three large conferences had been held up to now (the last one dates October 2016), devoted 

to the topic of possible implementing “Industry 4.0” in Poland and understanding German 

benchmarks, based upon DIN “Industrie 4.0 Road Map” (Deutsches Institut für Normung) . Upon 

DIN suggestions, several issues raised publicity in Poland, among them: 

 Interoperability (human-systems-infrastructure communication and data exchange 

techniques) 

 Radio / wireless frequencies for industry 

 Modularity (interface standards, HMI panels, PLC controllers) 

 Industrial sensors and autonomous robotics 

 Implementing 3D printers into manufacturing chain 

 Continuous product development (design & simulation) 

 Up-to-date ERP, MRP and MRPII systems 

 Cloud and database management software 

 Industry software (SCADA/HMI, PLM, CMMS, distributed manufacturing, safety) 

Without the understanding of Industry 4.0 further successful cooperation and competition with 

Germany will be probably impossible. The percentage of industry contribution to GDP is more or 

less up-closed in Poland (21%) and Germany (23%), but average effectiveness of Polish worker is 3 

times lesser than German worker. That doesn’t mean that Poles are lazier (in fact they spend 30% 

more time in work than their German colleagues), but that there a lot more automatization 

(approx. 15 times more) bolstering the workers’ effectiveness in Germany over Poland. This is the 
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reason why Poland urgently needs to automatize and stride in Industry 4.0, and governmental 

support for automatics, robotics and digitalisation are among the priorities to step up in hierarchy 

of Economy 4.0, as developed in 2014 by Roland Berger’s „Industry 4.0 Readiness Index” strategy 

consultants :  

 Frontrunners – countries in charge of 4.0 industry revolution: Germany, Austria, Sweden, 

Ireland 

 Potentialists – countries that are advanced legally and practically in developing Smart 

Production: Belgium, Netherlands, Denmark, France 

 Hesitators – countries still moderately prepared to Industry 4.0, where serious obstacles 

withholding Industry 4.0 are: Spain, Portugal, Poland, Italy 

 Traditionalists – countries with negative attitude towards Smart Production, successful in “old 

type” industry: Slovakia, Czech Republic, Hungary, Lithuania 

The main advantage of highly industrialised former Eastern-Bloc countries (Poland, Czech 

Republic, Hungary, Slovakia, Lithuania, Romania, Croatia, Slovenia) during the last 2 decades used 

to lay in low-cost manufacturing, and as the effect, the value added per job is still nowadays lower 

than in traditional industrialized countries used to been 20 years ago. Entrepreneurs simply didn’t 

have any economic interest in modernising and automatizing the production, when the work was 

cheap. But recently (last 5 years) newly established plants in these territories started to be highly 

automated, and will enable the rapid development of high value-added activities. Meanwhile, 

France, the UK, Spain and Belgium are facing considerable decline in industrial employment and 

value added. Experts judge that the success of Industry 4.0 in Germany has been based on 6 

sectors: machinery, electro-technology, automotive, chemistry, agriculture and IT. We can assume 

that those sector are base to grow Smart Factories in Poland as well.  

IT shortage 

 Apart of computerization, building smart factories requires connecting a large amount of 

devices to common network (Internet of Things) and programming it in the way that enables 

flexible management of input, process and output (Cyber-Physical Systems). That demands big-

data processing hardware. Moreover, the devices often are mobile and the connection goes via 

cloud, exceeding stationary, internal network. Management of such networked devices requires a 

special class of software, called “predictive maintenance”. All above entails high-qualified IT 

specialists, having the modern Industry 4.0 know-how and being able to apply it practically. Poland 

is having great – skilled IT specialists (year by year they rank top 3 in the world in human capital 

programming competitions), but their number is not sufficient. According to Sedlak & Sedlak 

research agency stats, polish labour market needs more then 50 000 IT specialists in 2016 and the 

shortage results in extraordinary high salaries in IT sector . More to that, usually factories (and IT 

suppliers too!) have separated software systems, not connected with each other, demanding 

separate IT support – that aggregates the effect of painful lack of IT resources in Polish companies.  
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Government support 

 The Ministry of Digitalization had been created on November 2015 and since then is 

working on issues of Industry 4.0. Digitalization of business is still at its beginning (not to mention 

public administration) however some solutions ad been implemented so far, e.g. Central Record of 

Vehicles (which reduced considerably car thefts). Government is aiming to maximize its support 

for business due to harness the chance of Industry 4.0. The plans include depleting regulatory 

barriers, support financially Smart Factories investments and support diplomatically innovative 

Polish business abroad. The deputy Prime Minister, Mateusz Morawiecki, said that “we need to 

rephrase our thinking about investments and savings. Poland, as well as the rest of the world, is at 

the dawn of great economic challenge, based on quick technological changes. If you forget 

yourself only for a while – you are losing your ground on the benefit of competitive markets. We 

need to be extremely vigilant and work together closely; public administration should help 

innovative entrepreneurs and connect them with scientists. I would wish the industry will 

maximize modernization processes – we all know that nowadays industry isn’t the same as 50 

years ago. The country should create conditions necessary to improve modern economic 

ecosystems”. As said, the five pillars of government’s Responsible Growth Strategy  (2016)  are: 

1. Reindustrialization 

2. Development of Innovative Businesses 

3. Financial aid for growth 

4. Foreign expansion 

5. Social and territorial development 

The Strategy intends to destine 1 billion PLN for investments; a part of that sum will be spent 

directly on Industry 4.0. Details of the Strategy are yet to be published, but it is already known that 

among the key sectors will be robotics, space technologies, transportation, production 

engineering and engine industry. Smart Factories may gain special tax bonuses. Government is 

active in supporting the idea of Industry 4.0, claiming that this is the exact moment when Poland 

can transform itself from “being a contractor country to an originator country”. If we are lucky, we 

will succeed in freeing ourselves from the middle growth trap and technological suppression.  

The key target of the economic policy should be production of more advanced and processed 

goods, because their margins are higher and more viable for the budget. Poland can escape from 

middle-growth trap by investing in Economy 4.0 and creating framework for Smart Factories, 

(especially high-speed IT infrastructure is critical condition here). The recent government seems to 

recognise that. But it is not easy to change the previous Polish long term economic strategy: to 

acquire as much foreign investments as it is possible through low-cost privatisation, administrative 

incentives (e.g. tax release) and keeping labour cheap. Although Industry 4.0 is challenging to the 

former Poland’s economic strategy, it still seems to be working well, because foreign investments 

in Poland are still high and the offshore / SSC sector in Poland reaches its heights, establishing 

Poland on the second place in the world (after India) for outsourcing investments. The clash of 

strategies (liberal – acquiring technology through foreign investments and diffusing it internally; 

and conservative – creating technologies domestically and put boundaries for low-tech foreign 
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investments) may prove deadly in the future, because there will be evenly matched number of 

supporters for both sides. All have to remember: if not a part of Industry 4.0, we will be the victim 

of it.  

Recently, there are a few informal think-tanks devoted to the Industry 4.0 idea operating in 

Poland. They organise conferences, support publications and promoting the idea in political, 

scientist and business environments. Their main goal is to give a hand to a long term national 

strategy for developing Industry 4.0. They are producing suggestions and ideas how to transform 

Polish industry into Smart Industry. They are, in fact, quite successful in developing the 

consciousness of the idea among public opinion, and have the interest of the media. Their latest 

action is creating the concept of Domestic Industry 4.0 Competences Centres, which had been 

presented in July 2016 to The Industry Transformation Commission, working under supervision of 

Polish Ministry of Development.  

The National Centre for R&D  plays important role as well. It operates a number of programmes 

motivating companies to invest in scientific projects and to commercialise research. These include 

programmes for the medical sector and aeronautics, the development of shale gas technology 

solutions and ecological technologies. 

 

Industrial renovation following the recent economic crisis 
  

There had been a slight decrease in Polish GDP growth, but still in surplus, during the times of 

recent economic crisis in Europe. Poland successfully maintained to be “green island on the red 

sea”, as it was phrased by politicians. Public opinion did not notice crisis at all; its main impact was 

on the labour market, when entrepreneurs successfully used the argument of “phantom of crisis” 

to block any salary raises and to cut off the negotiations with labour unions. Unfortunately, that 

phenomena enforced the low-cost strategy as crucial for Polish economy and pushed the liberal 

government for another premiership. Used to be Prime Ministry of Poland, Donald Tusk, had been 

awarded afterwards for a President of European Union. Liberal government of Civic Platform led 

by Tusk in 2007-2014 had conducted a policy of “open gates” for investors and European Union 

laws, which increased significantly offshore investments and EU funds given to Poland, but there 

were mostly low-labour cost investments in old-type assembly lines, where is no need for 

automation, because people are cheap enough. EU funds given on technology were used well by 

the big business, but moderately satisfactory by the local authorities (investing mainly in roads, 

sewage works and waterparks). There was no homogenous strategy for technological 

development in Poland, only the belief of diffusion. There were scarcely no discussion about 

Industry 4.0, whereas offshore strategy based on low labour costs seemed to perform very well. 

Unionists and researchers voiced their doubts that such strategy is a blind alley, but they didn’t 

receive much attention. Unfortunately, technology diffusion didn’t occur (big international players 

keep their secrets) and the R&D EU funds were mostly untapped or wasted. The conservative 

government of Law and Justice Party won the 2015 election and announced many changes, 
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including the new economic strategy. Some of the actions are controversial and meet the EU 

resistance (like Constitutional Tribunal paralysis or supermarket tax), but in terms of Industry 4.0 

things began to move on. Deputy Prime Minister and Minister of Economy, Mateusz Morawiecki is 

bound for building strong national economy via organic growth, including technological 

development and industrial renovation.  

 Among barriers to meet the Industry 4.0 level in Poland, mentioned in Boston Consulting 

Group 2016 report , are: 

 High investment needs 

 Return of investment uncertainty 

 Lack of domestic good practices  

 Skilled staff shortage 

 Data security concerns 

Ministry of Economy led by Morawiecki convened the Commission for Industry Transformation 

and invited representatives of industry and science to brainstorm the mechanisms of support to 

overcome the barriers mentioned above on the way to Industry 4.0 in Poland. The official 

workgroup for establishing legal framework for Industry 4.0 has been constituted as well. The aim 

of the workgroup is clarifying the fields that needs the legal actions to be taken (law creation 

process) in order to enable Industry 4.0 to grow in Poland. We are still waiting for the results of 

their work.  

Other reports enlist the barriers before Poland on its way to Industry 4.0, showing there is a lot of 

job to be done in the field to be competitive with Western Countries in Smart Production. The 

digitalisation is still not good enough, according to Industry Digitalisation Index, reported by 

Polityka Insight 2016 . Poland seems to be not too good in cultivating opportunities and managing 

changes and risks in economy, ranked 32nd in the world (even lower than Kazakhstan), based on 

the KPMG Change Readiness Index . Finally, we are not even close to be ready to be effectively 

networked – Poland is ranked 42nd in Networked Readiness Index, prepared by World Economic 

Forum . Those pessimistic rankings, may be comforted a bit by BCG research among Polish 

students, which showed that only 4% among them doesn’t want to tie their careers with Industry 

4.0 and 98% have heard about the idea.  

 

Smart production in mechanical, automotive and chemistry sectors 

Mechanical / machinery sector 

 Mechanical sector is traditionally among the strongest in Poland, especially in foreign 

markets sales. There is 8 000 companies in machine sector, but 80% are microenterprises (under 9 

workers). Salaries in sector are among the lowest (only 2% of the sector workers had salaries 

above Polish average). Along with electro-mechanics and electronics, sector is 4th strong exporter 

(11,8%); counted together with metal production it is first exporter (26%). Main direction are 
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Germany buying ¼ Polish machines and Russia, importing slightly less. Sector is unstable in terms 

of growth, some years are good, and some are bad. Added value is decreasing, as well as total 

production, which is an indicator of diminishing competitiveness. Sector is connected with 

fluctuation in other sectors (e.g. agriculture, mining) and power surpluses reach 40%. Regardless 

of that difficulties, sector seems to be financially stable and is gaining high profits (sector 

profitability is 8% and return on investment 15%). Sector is responsible for 1,5% machine 

production in the whole UE, but its future is unclear – competition from EU, especially Germany 

and Great Britain is fierce and they are more advanced. Polish machinery sector seems to be losing 

battle in the Industry 4.0 field. It is not a surprise, because the sector is technologically long 

backwards, unfortunately. 70% companies claims that they have serious IT shortages, their 

systems do not have primary functionalities and they urgently need IT modernisation. There is lack 

of professional production tools (ERP, MES, and WMS). Large part of work is still done manually 

and the companies seem to be accustomed to traditional way of production, without any serious 

IT or automation technology investments. Since 2015 there had been significant growth in 

automation investments in machine sector – that was probably the last call for modernisation to 

withstand the competition with EU countries.   

Example: Famur S.A. 

 Famur is a producer of machines for mining, oil&gas, railroad and cement industries. Its 

traditional specialisation is longwall shearers, selling to coal mines all over the world, produced 

since 1952. In years 2000-2010 Famur focused on capital investments, acquiring 8 other 

companies, but remained inactive in terms of technological development. After 2011 Famur 

started to work on “e-mine” – an innovative bunch of ICT / telemetric systems, enabling remote 

control over mining machinery. It is compatible with other software systems used in mining 

industry and can work via Ethernet or cloud. System allows quick breakdown diagnostics and is 

unique in the world. CEO of Famur declares further expenditures on R&D as high as 3% of 

incomes, which is an outstanding result among Polish machinery sector.  

Automotive sector 

 Automotive is increasing its importance in Polish economy since 10 years. It is second 

biggest production sector in Poland, with 16 large car and engines factories (the biggest Polish car 

factory is Fiat Motors). Car producers, as well as parts and segments producers are recording great 

results many years in a row. Production is growing 7% a year. In 2014 the exports reached 6 billion 

euro, which is 15% of Polish total exports. Poland is a global leader for parts and segments – 2/3 of 

world’s biggest car producers have their suppliers in Poland. Automotive is among the biggest 

employers in Poland – car parts and car manufacturers employ 120 000 people solely, and the 

whole sector employs 270 000 workers (6,5% of workplaces in Poland).  

Example: Solaris Bus & Coach 

 It is genuine Polish start-up, operating since 1994. It produces buses, coaches, trolleys and 

trams. As an example of creative engineering, company had been using space-shuttle design 
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software at its beginning, gaining many international award for the design. Solaris employs 1600 

workers and produces 1300 buses and other vehicles a year. Despite its young age, Solaris has 

become one of the trendsetting companies in its industry. For many years it has been the 

indisputable leader among the suppliers of city buses in Poland as well as one of the largest 

suppliers of buses in Germany. All Solaris products are manufactured according to processes 

defined in the company’s Integrated Management System according to ISO and DIN norms. 

Electric bus Solaris Urbino had been awarded „Innovative Product of the Year in Germany” prize in 

2012.  

Chemical sector 

 Chemical industry is among the biggest polish exporters, with stable 5% growth year by 

year. In 2015 exports reached 11 billion euro. Among exported goods are mainly fertilizers, 

pharmaceuticals, rubber and paints. Chemistry in Poland is 12% of the whole Polish industry and 

25% of its GDP (biggest contributor). Chemical sector consists of 11000 companies (80% SMEs), 

employs 250 000 workers and still recruits more. Chemical industry is among the most innovative 

in Poland, although they face the problem of scale: if they wish to invest in innovative solutions, 

they need funds excessing their budgets. That sector can be automated and transformed into 

Smart Factories, but it is capital-intensive. However, some actions has been taken so far: 

Example: Azoty Group, S.A. 

Currently, the largest chemical concern in Poland and the leading one in Europe (the second 

producer of mineral fertilizers in Europe, the third producer of compound fertilizers in Europe, the 

second producer of melamine in Europe, the fifth producer of plasticisers Europe). Azoty invested 

in IT connectivity (cloud computing, IoT), and they have networked data from many sources into 

one hub, that is the decision making centre, working in real-time.  

 

Smart Production and industrial relations 
 

Smart production changes the company at all levels – from CEO’s to cleaners, not only engineers, 

IT specialist and operation managers as it used to be. The biggest threat for labour market is 

involved with the old human anxiety – of being replaced by machines. Automatization and 

robotization surely will eliminate many workplaces, especially low-skilled, repeatable, manual 

conveyor work or work in health-risky environment. But there are examples from the world, that 

loss of simple jobs in favour of robots is compensated by growth of workplaces in maintenance, 

especially involved with IT (systems management, cloud services, simple database conservation). 

According to German examples, Industry 4.0 had increased net jobs and diminished the 

unemployment rate! High-tech, smart factories still needs people to manage, maintain and lead 

them.  
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Smart production effects on human capital 

IT consciousness  

Smart Factory should be a plant customized to workers needs in the workplace. Smart Factory is 

equipped in flexible output systems, enabling diverse and personalized production and production 

monitoring (MES systems). Such tools are a dream for every factory worker, as long as he or she 

will be able to learn how to operate it. There should be a lot of IT equipment necessary to service 

in Smart Factory and its networks of communication. Data from the production should be 

computed in real time, so there will be a lot of virtual storage space needed. Such networked 

environment will enable better decision making, ease the controlling and allow persuasive data 

presentation. The key goal for the workers in such a factory is to learn essential IT skills to 

understand what is really going on, to manage sophisticated and interconnected systems. Of 

course, there will be the need for an army of IT specialists to design, implement and service the IT 

bloodstream. At its actual growth phase, Polish industry needs primarily building stable 

infrastructure in fields of IT and automation. Only on that framework we will be able to develop or 

invest in more sophisticated technologies. That aim need managers and engineers to be well 

prepared and trained as well. IT skills will be crucial, along with project management and soft 

social skills (especially teamwork and intercultural differences). Corporate culture will have to set 

the continuous training programmes for the staff, and upgrading the workplace will be common 

creative goal. Engineers, IT technicians and business analysts will have to see the “big picture” and 

think in terms of business model, whole production processes, data procedures and technical 

know-how. 

Technical awareness 

 The assembly lines and storage spaces will be taken over by the robots. The number of low-

paid manual jobs will drastically fall down. Autonomous vehicles will be implemented in 

magazines, carrying equipment and parts. At the assembly lines robots will be organised in 

clusters (or nests), with extended intelligence essential to cooperate with people. The output of a 

Smart Factory is Smart Products, meaning products able to monitor its own state, transmitting 

data and interacting with the environment. Additive production is a subsidiary process to Smart 

Production, mainly consisting of 3D printing and fast prototyping. Last but not least, there are high 

means of cyber defence and data safety implemented. Industry 4.0 is causing great challenge for 

the HR departments: not only they have to cope with demanding Generation Y, where young 

talents are often not loyal to the company and difficult to train in technical sciences, but they need 

to consider their future responsibility for robots as well! Robots became a new type of resource 

that HR departments need to recognize as a part of a crew and learn to manage. Although white 

collars can sleep safe, the blue collars can feel endangered. According to Oxford research , in the 

near future robots will substitute 47% of workers in production and logistic sectors. First of all it 

will affect workplaces demanding big strength or accuracy, monotonous and health hazardous. 

Automated machines disburden people physically and they are reasonable easy in handling and 

relevantly cheaper than they used to be. Companies can now prepare themselves for the future.  
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Managerial change 

The new model of cooperation is connected with Smart Factories. Value chain consist not only of 

designers, engineers, production, distributor, subcontractor, marketing, logistics, sales and 

management, but it is extended on business partners and clients, who are adding value to a 

production as well . Advanced data-gathering and analytical tools will be employed giving the 

interface to all sides of value chain. Communication with clients will go through Social 

Collaboration management systems (CRM), usually with mobile technologies and using IT cloud. 

Another difficulty is a growing gap between big companies and small and medium companies 

(SMEs) in developing Smart Production. Big players not only have the funds necessary to invest, 

moreover they are being helped by the government in that. SMEs do not have nor funds nor 

knowledge and help they can receive is limited. That can furthermore augment the gap and cause 

systemic turbulence in economy and left Polish SMEs to vanish in the future. For example, 

according to the latest Oracle research, only 8% of companies in Poland are using the cloud 

computing. 68% declares to implement it in next 3 years, only 6% does not plan to implement clod 

computing at all . Among investors are all big companies in Poland and hardly any SME.  

 Another effect is psychological one: the unknown results of working hand by hand of 

humans and robots. Intelligent and adaptive machines should be programmed to help people, but 

they will be seen as a threat of losing a workplace. Robots may work at production (assembly 

lines), logistics (indoor transport) or even administration (document distribution). All robots will be 

connected into one network, controlled by humans remotely, which enables to work 24/7. Such a 

system can cause difficulties in HR, because there won’t be many people trained enough and 

brave enough to manage such a structure (the same effect can be observed in power / nuclear 

plants).  

 What managerial style will be taken into account in Smart Factories? Most likely – an 

interdisciplinary mind. The key competences are: technical background, abstractive thinking, 

basics of psychology, sales skills. Such a manager need to have an attitude of being open to new 

skills and situations (e.g. implementing of ERP systems), fluent in social media and highly mobile. 

But above all, the crucial skill that will be needed is business intelligence based on big-data 

analysis. Managers will have to handle the problems and make decisions in real time, based upon 

their skill of reading the data supplied by IT systems. We can be enthusiastic towards the artificial 

intelligence, but no IT system can be useful without the imagination, creativity and wisdom of the 

person controlling it.  
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Smart Production effects on labour market 
 

There are no data available yet on the issue of developing human capital in the Smart Factories in 

Poland – no research has been made up to now. Without relevant data, it is not possible to deduce 

about the internal relations in such entities – we can only predict some possible scenarios based 

upon German experiences and general knowledge.  

Polish labour market trends 

Since last two decades growing economies has increased its share in world’s production added 

value from 20% to 40%. It means that countries like Poland, Czech Republic or Hungary are 

increasingly important in global economy. At the same time Europe was divided between 

countries that preserved high industrialized tradition (e.g. Germany – 23% production share in 

country’s GDP, Switzerland – 19% GDP) and countries where industry is constantly losing ground in 

favour of services or agriculture (Italy – 15% GDP, Spain – 13% GDP, France and Great Britain – 

11% GDP). Former Eastern Bloc countries belong to the first group, maintaining its production on 

high levels (e.g. Czech Rep – 27%, Hungary – 24%, Poland – 21%) . Regardless of fancy economy 

theories, industry is still crucial element in supply chain, so offshoring factories from Europe 

causes hazard of sending away the added value. Sales, marketing or R&D are often following the 

factory migration. Local market of servicing the factory, which gives as many jobs in local area as 

the factory itself, simply vanishes. Developing Smart Factories is beneficial for economy and local 

societies as well. 

 One of the biggest obstacle s for Industry 4.0 is lack of qualified employees. For the last 5 

years there has been a decrease among Poles undertaking a higher education by 20% , but taking 

into account only technical colleges and technical science faculties on universities, there is a 

constant increase in attendance. Modern faculties like mechatronics, held on Military Technical 

Academy in Warsaw, are recording growing interest year by year.  

 According to Oracle’s CEO, it is highly probable that relatedness in the Industry 4.0 will be 

much more above one we know today. Producers, suppliers and clients will be networked 

together; there will be no boundaries between factories intertwined in clusters; even the whole 

geographical regions can become giant Smart Hubs. That will have a tremendous impact on 

society. The 4.0 revolution is happening in cities as well (called Smart Cities). The profits are 

numerous: lesser costs, higher municipal profits and social amenities like reduced traffic or better 

waste management.  

 One of the key challenges before Poland is inevitable demographic changes. Population 

ageing has an impact on slowing down the productivity and – more important – the shift in public 

expenses towards the social systems (health care, pensions), thereby cutting down financing of 

R&D, technology, science and other developmental actions essential for Industry 4.0. Another 

tending demography issue is a high rate of emigration, especially among qualified workers. Know-

how that might have been profitable in Poland, now is helping Industry 4.0 in Great Britain, 
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Germany and Sweden. More than 2 million Poles emigrated during the last decade, most of them 

escaping the low salary trap in Poland, regardless of what their occupation was. The waiter as well 

as the big-data specialist can earn approx. 4 times more in Germany.  

 There will be many socially gratifying effects on environment. Since 2020 all new buildings 

in Poland will have to be energy-neutral or energy – positive: it means that the will have close to 

zero net energy consumption and CO2 emission yearly. Smart Factories are along with that, as 

they assume using technologies neutral for the environment and many of them can actually sell 

back the energy to the power system. Better monitoring of the machines will improve savings in 

fields of waste materials, resources and energy.  

Effects on employment 

 One of the key features of Smart Production is increased flexibility of mass production. 

That feature needs machines to be automatized. Workers gain tools, enabling to work more 

effectively – faster and with better quality. The workers duties are far more complicated than they 

used to be, so a lot more training and attendance is required. Industry 4.0 is seen as an answer for 

high work costs in “Western World” and demography breakdown. The goal is to get back to 

producing high added value in industry. Every worker is communicated with its machines can 

check their status without stopping the production and will be able to make quick changes in their 

settings. Shorter cycles enable even mass production to be flexible. This will boost workers’ 

effectivity and competitiveness of the enterprise. Safety first, robots can cooperate with people in 

closed spaces without a safety fence, after being certified by DIN or other standardization 

organisation.  

 According to the World Economic Forum in Davos, the Industry 4.0 (along with other 

socioeconomic changes) will drastically change the labour market in next 5 years. Due to 

automatization, 7,1 million workplaces will be reduced in 15 biggest economies in the world on 

aggregate, as it is noted in “The Future of Jobs 2016” report . The consequent turbulences are 

predicted to occur in the labour markets in all countries undergoing Industry 4.0 revolution. The 

biggest changes will affect – surprisingly – not the production, low-qualified workers, but office 

clerks and administrative foremen. The reductions will be partially compensated by 2,1 million 

new workplaces, mainly in fields of IT, applied maths, engineering and architecture. Researchers 

also suggest, that the key to stabilise labour market is investment in competences and constrained 

use of temporary workers.  

 But the CEOs are rather opposite: they claim that more machines means more stable and 

safer jobs. The Smart Production is the evidence that the enterprise is successful on its market and 

probably will expand, thus hiring new people. If any reductions are on the way, they can be 

utilized in internal transitions in company. In successful sectors, like automotive in Silesia and 

Great Poland regions, HR estimates 30% workforce deficit and the lowest unemployment in 

Poland. Moreover, HR claims, that it is a lot easier to find a good manager than a good technician – 

they are long gone for Germany or Sweden where they can earn 400% more; and the lower 
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technical education (vocational schools) had been halted in Poland. Study shows that in Germany 

Smart Production gives the net growth of workplaces.  

 

*** 

 Economic data show that Poland has just went ahead with the adjustment to Smart 

Production, with a slight delay. The distance towards Germany, which is a key benchmark for 

Polish economy, is still huge, but it started to decline. Labour market has to be released from the 

low work costs strategy, and the government need to set the legal framework for innovations and 

R&D investments. Labour unions will be having a lot of work in forthcoming changes. 
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Introduction 
 

The fourth industrial revolution driven by the uptake of advanced technologies, innovative 

business models and processes not only has an impact on the way we live, learn or entertain 

ourselves, but also influences the way industries and enterprises of all sizes reinvent their 

businesses, offering new value propositions, smart products and smart services, and reaching out 

to new clients.
27

 The “digital “economy and “digital” enterprises provoke enormous challenges to 

the business models and traditional work, including work organization, employment, jobs, working 

time and working conditions. The issues related to the so-called Industry.4 (robotics, new 

materials and advanced devices, virtual prototyping, Internet of things, cloud processing, cloud 

work, Big data and, generally, application of digital technologies into manufacturing) and the 

development of platform economy featured the political and academic discourse for a years. In 

Bulgaria however this debate started only in the last few years.  

The economic analyses of the project sectors show that the technology driven production in the 

country is in many cases relates mainly to the on-going West-East relocation processes initiated 

recently by the large industry multinational companies. However the changes related to the new 

business models and new production modes, including smart production,  changes in work 

organizations, employment, types of contract, labour rights and  protection, wage formation 

systems, skills development and industrial relations are not studied as yet. There are not also 

research works and analyses in the country that investigate the link of smart production, work 

organisation and industrial relations. 

The report is organised as follows. The EU policy and academic debate on the spread and impact 

of the digitalisation on the industry, namely the Industry.4, is illustrated in section 1 together with 

a reflection on the possible development in the country as Bulgaria is lagging behind the 

developed EU countries in this respect. The policy framework established in the country is also 

presented. It sets the context of the digital development of the country. Impact of digitalisation on 

labour market and work organisation is also discussed. 

The section 2 contains brief overview of economic situation of the project sectors (machine-

building, electronics and electrical engineering, including automotive sector, and chemistry 

sectors) and an analysis of the findings of the interviews with semi-structured questionnaire with 

representatives of trade unions and employers organisations in the project sectors. The section 3 

provides insights into the existing industrial relations system in the country and in the studied 

sectors, national and sectoral policies and perspectives. The challenges the trade unions face and a 

possible workable conceptual framework on which industrial relations should be developed is built 

in section 4. Some concluding remarks follow.  

The national report is developed in line with the aims of the project “Smart production and work 

organization in the manufacturing-new scenarios for industrial relations” and the 
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 EC (2017). Digital Transformation Scoreboard 2017: Evidence of positive outcomes and current opportunities for EU 
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conceptualisation of smart production and industrial relations provided in the project outline. The 

national report is based on desk research including academic research and expert publications, 

mainly in EU due to the lack of Bulgarian sources, EC and government policy documents, official 

statistical data analyses of the Bulgarian Investment Agency, documents and analyses of the trade 

unions and employers organisations, collective agreements in the pilot sectors. The latest 

statements and publications of ILO, ETUC, ITUC and TUAC on the issue are also considered as 

these documents provide valuable insights on the possible scenarios for industrial relations 

development. 

 

Setting the context 
 

Policy framework 

Bulgaria adopted a range of strategies which form the enabling framework for development of 

digitalization and smart production in the country, including: 

- National Strategy for Scientific Research Development 202028 – aimed at supporting the 

development of science in Bulgaria to become a factor for the development of a knowledge-

based economy and innovation. Bulgaria is lagging behind in terms of investment in R & D (R 

& D) compared to the world's leading economies and compared to many other EU member 

states of Central and Eastern Europe. However, in last years a trend of rapid rise in private R 

& D expenditure, both in nominal terms (over 20% growth per year) and as a percentage of 

GDP is observed.  

- Innovation Strategy of the Republic of Bulgaria29 The innovation strategy proposes measures 

to achieve these goals based on the assumption that a competitive advantage of the industry 

is to be achieved through the creation, implementation and dissemination of innovations. 

Despite the adoption of Innovation Strategy however Bulgaria is also one of the countries 

with the lowest rates of innovation among the 28 EU countries and spends less than 0.5% of 

GDP on R &D compared to the country Europe 2020 target of 1.5% and the EU-28 target of 

3%. Bulgaria permanently occupies one of the last positions (27th out of 28 in 2015) in the 

annual EU innovation score board in the last ten years (Bulgaria is in the group of the modest 

Innovators and aims by 2020 to find a place in the upper group, that of moderate 

innovators).30  

- National SME Promotion Strategy 2014-202031; 

- Innovation Strategy for Smart Specialization 201432; 

- Industrial Zones Development Strategy 201533; 
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 http://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=708 
29

 https://www.mi.government.bg/bg/themes/inovacionna-strategiya-na-republika-balgariya-14-287.html 
30

 http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en 
31

 http://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=881 
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 http://www.mi.government.bg/files/useruploads/files/innovations/ris3_26_10_2015_bg.pdf and in English at: 
https://www.mi.government.bg/files/useruploads/files/innovations/annex1is3_en24072015.pdf Commission 
proposed the acceptance of a Smart Specialization Strategy as an ex ante conditionality for access to Structural Funds 
in the 2014-2020 
33

 http://nciz.bg/Documents/Strategy%20NKIZ%20EAD23_09_2015.pdf 

http://www.strategy.bg/StrategicDocuments/View.aspx?lang=bg-BG&Id=708
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http://www.mi.government.bg/files/useruploads/files/innovations/ris3_26_10_2015_bg.pdf
http://nciz.bg/Documents/Strategy%20NKIZ%20EAD23_09_2015.pdf
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-  Concept for participation of Bulgaria in the 4th industrial revolution. 

The strategic policy framework for digital growth is outlined also in the National Broadband Access 

Strategy, the E-Governance Strategy and the Digital Bulgaria Programme, which are in line with 

the Digital Agenda for Europe. However, the problem is to link all these strategies and their 

effective implementation.  

Industrial competitiveness and innovation depends on how fast and efficiently industry is able to 

take up new technologies and exploit new business models for developing innovative products, 

services and high-performing manufacturing processes. All EU countries and EU regions have 

already developed and started implementing their smart specialisation strategies. Together with 

the industry, they will over the next years invest in the priority areas of their research and 

innovation strategies for smart specialisation (RIS3). 34 

The idea of smart specialization was put forward as an instrument in the Europe 2020 Agenda. In a 

nutshell, smart specialization strategies could be understood as knowledge and technology driven 

growth strategies based on knowledge creation and use (ICT use, R&D investments and 

innovation). At the enterprise level, the knowledge used by firms translates into better processes 

and products, new business models or simply innovations; raising productivity, exports and, in 

some cases, more and better jobs. 

The country Innovation Strategy for Smart Specialisation 2014-202035 adopted in late 2015 aimed 

at: 

 Implementing technological modernisation in the manufacturing sector by using resource 

efficient/waste-free technologies reducing pollution at the source, and reducing carbon 

emissions;  

 Raising intra-firm productivity by improvements based on new techniques of management of 

new business models;  

 Introducing high-tech components and knowledge-intensive business services in traditional 

industries and services;  

 Promoting internationalisation of enterprises so that they can enter the international markets;  

 Reduce bureaucracy through more effective e-government. 

Based on qualitative and quantitative analyses and SWOT analysis, the following technology areas 

have been defined for smart specialisation:  

 Information and communication technology;  

 Mechatronics and clean technologies;  

 Industries for healthy life and biotechnology (including food);  

 New technologies in creative and recreation industries; 
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 EC Smart Specialization Platform. http://s3platform.jrc.ec.europa.eu 
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 The Strategy was developed with the support of the World Bank. See World Bank (2012). GOING FOR SMART 
GROWTH. Making Research and Innovation Work for Bulgaria Report No. 66263-BG 
http://documents.worldbank.org/curated/en/523731468239988272/pdf/662630ESW0P0780369270B00PUBLIC00EN
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The new Operational Programmes ‘Innovation and Competitiveness’ and ‘Science and Education 

for Smart Growth’ and ‘Initiative for SMEs’ will support the implementation of the Strategy.   

In mid-April 2017 the National economic council (comprising representatives of the government 

and employers’ organisations) discussed a Concept for participation of Bulgaria in the 4th 

Industrial revolution.  

According to the Concept, the country has developed mainly a low-tech economy with low labour 

productivity. The preparation and building of human, institutional and organisational capacity in 

the economy and society are of key importance to the planning and management of the complex 

technological, economic and social phenomenon named Industry 4. As Bulgaria lags behind the 

general trends in the EU in the introduction of a digital society and in particular in the digitisation 

of the economy, it is necessary to adopt specific measures and to focus efforts on overcoming the 

lagging behind. 

In order to improve its competitiveness, the country needs to focus its efforts on improving the 

quality of the workforce (increasing investment in education, introducing mechanisms to respond 

to industry needs), and stimulating the demand for and introduction of new technologies, to 

encourage the absorption of innovations by the market, to build capacity for absorbing and 

adapting foreign technology and knowledge. 

Vision: By 2030. Recognizing Bulgaria as regional centre of the digital economy through the 

introduction of products, technologies, business models and processes related to Industry 4.0 

Intervention field: business digitalisation, export orientation and competitiveness (in view to 

reach the average European level of the DESI index) through: 

1. Strengthening the relationship between science and industry in the country and accelerated 

integration of Bulgaria into European and international programs, initiatives and networks 

related to the development and implementation of Industry 4.0.  

2. Technological upgrading of the Bulgarian economy through: introduction of standards, 

development of infrastructure, development of specific mechanisms for stimulating the 

development and market introduction of technological innovations (new products, services 

and production processes) through the technologies of Industry 4.0. 

3. Building human, scientific, organizational and institutional capacity for development of 

Industry 4.0 in Bulgaria. 

  

Digital development of Bulgaria 

An idea about the digital development of the country provides the country profile in the Digital 

Transformation Scoreboard. It assesses and monitors the performance of the 28 EU Member 

States related to the most recent uptake of digital technologies and digital transformation at firm 
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level in the automotive, mechanical engineering, healthcare and pharmaceutical sectors across the 

28 EU Member States36. 

According to the existing digital transformation enabling environment Bulgaria is in the group of 

‘Modest enabling environment’: together with Croatia, Greece, Hungary, Latvia, Poland and 

Romania. The Digital Technology Integration Index (DTII) measures the country digital technology 

integration in the three sectors related to 7 key technologies: Social media, Mobile services, Cloud 

technologies, Internet of Things, Cyber security solutions, Robotic and automated machinery, Big 

data and data analytics. Bulgaria is again at the bottom of the scale and falls in the category 

‘Unrealised potential’. 

Overall, Bulgaria’s profile indicates two areas with a rather high score and relatively moderate to 

low performance in the remaining five fields. 

The country scores high in terms of ICT Start-ups, exceeding the EU average by 15%. Bulgaria 

excels in the field of ICT start-ups thanks to the growing contribution of the ICT sector to GDP and 

the high birth rate of communication and technology enterprises. Recent data show a gradually 

increasing employment of ICT personnel and growing number of ICT SMEs operating on the 

Bulgarian market. Bulgaria also benefits from a strong entrepreneurial culture, with the results 

slightly above the EU average.  

E-leadership (i.e. to what extent education and training are available to facilitate the acquisition of 

digital skills) represents the dimension with the lowest score, and one of the lowest results among 

the EU Member States. Major challenges remain in the fields of digital infrastructure and the 

supply and demand of digital skills. Data show a low number of individuals with IT skills obtained 

through education, limited opportunities for ICT training and insufficient availability of modern 

technology provided to employees by enterprises. Consequently, the majority of employees do 

not possess a sufficient level of digital skills. Bulgaria’s performance is below the EU average also 

in terms of investment and access to finance and integration of digital technology. Overall, the 

digital transformation of Bulgarian industry and enterprises shows good efforts regarding 

entrepreneurship and ICT start-ups; however, challenges persist in rest five dimensions.37  

Digital transformation is characterised by a fusion of advanced technologies and the integration of 
physical and digital systems, the predominance of innovative business models and new processes, 
and the creation of smart products and services. Currently, Bulgarian businesses are not taking full 
advantage of these advanced technologies or the innovative business models offered by the 

                                                           
36 The statistical analysis of the indicators are aggregated through the Digital Transformation Scoreboard to provide a 

comparative assessment of the factors supporting the development of digital transformation in the EU-28 Member 

States using a five-category typology of ‘enablers’  that captures the principal aspects of digital transformation in the 

EU-28 Member States to enable countries to be ranked: Digital infrastructures; Investment and access to finance; 

Supply and demand of digital skills; E-leadership; Entrepreneurial culture: three indicators assessing the business-

friendliness of the environment and the level of the entrepreneurial culture and two ‘output’ categories showing the 

effects of digital transformation: Integration of digital technology and ICT start-ups. 

 
37

 EC 2017 Digital Transformation Scoreboard 2017: Evidence of positive outcomes and current opportunities for EU 
businesses http://ec.europa.eu/DocsRoom/documents/21501 

http://ec.europa.eu/DocsRoom/documents/21501
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collaborative economy. The state of the digitisation of industry varies across sectors, particularly 
between high-tech and more traditional areas, and also between regions. There are also large 
disparities between large companies and SMEs. Except the ICT sector the digital transformation is 
to a large extent characteristic for the large companies and for subsidiaries of MNCs operating in 
the country. 

 

Impact of digitalisation on labour market  

Most US38 and EU researchers share the view that processes of change were taking place at such 

speed and on such a scale as to constitute a transformation of the world of work. Technological 

changes are also inevitably dynamic processes which involve: (a) both job destruction and 

creation; and (b) transforming existing jobs, particularly in how work is organized. Both aspects 

have critical implications for workers, employers and industrial relations as a whole.  

 Apart from the job quantity, three issues are of particular importance for the focus of social 

dialogue  in the current economic and social contexts: (a) impacts on job quality, especially given 

the ongoing trend towards increased flexibility and job polarization; (b) social and economic 

adjustments driven by technological changes (e.g., new skill requirements, geographical 

relocation); and (c) (re)distribution of productivity gains between different economic and social 

groups, given the global trend of widening income inequality.39 

The extent and speed of technological changes have always been subject to economic and social 

debates, typically with diverging views between optimists and pessimists. In terms of the potential 

consequences for industrial labour foreseen by the literature, currently contradictory 

development scenarios are being discussed. Some authors argue that while the net effects of 

digitalisation on employment are ambiguous, nevertheless job losses in certain sectors are 

inevitable. Classic employer-employee relationships are also under pressure. The transformation 

of jobs calls for different skills requirements which could lead to growing skill gaps and mismatch 

in the labour market. 40  

Rapid and all-encompassing technological changes always disrupt traditional ways of doing things 

and bring new challenges. It can not only lead to job losses, but also to the deterioration of job 

quality in the digital economy. Using online technologies to create global marketplaces for work 

(especially the “platform economy”) seems to encourage a race to the bottom for wages and 

working conditions, transferring the risk and responsibility from employers to workers. 

According to World Bank World Development Report 2016 ‘Digital dividends’ - despite some 

benefits, at the aggregate level, the impact of digital technologies has been smaller than expected. 

                                                           
38

 The impact of ICT on employment structure is identified in a number of US studies conducted in the early 1990s 
paid special attention to these issues 
39

 ILO (2017) Technological changes and work in the future: Making technology work for all 
http://www.ilo.org/global/topics/future-of-work/WCMS_534201/lang--en/index.htm 
40

 European Parliament (2015). Employment and Skills Aspects of the Digital Single Market Strategy 
http://www.europarl.europa.eu/thinktank/en/document.html?reference=IPOL_STU(2015)569967 

http://www.ilo.org/global/topics/future-of-work/WCMS_534201/lang--en/index.htm
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Productivity growth has slowed, labour markets have become more polarised and within many 

countries, inequality has risen41.  

Academic literature42 provides strong evidence that technological progress has led to job 

polarization. While employment of high-skill workers has strongly increased, middle-skill 

occupations have experienced substantial job losses. Many such occupations involved routine jobs 

which proved to be replaceable by computers and robots. The effect of technology on 

employment of low-skill workers carrying out non-routine manual tasks has been broadly neutral 

in Europe.  

The Digital Revolution creates new sets of winners and losers in the labour market and a risk of 
growing inequality. The risk is that the labour market will become polarised with, at one extreme, 
a small number of very highly skilled workers, the ‘superstars’, and, at the other, the mass of those 
who assist the robots, the ‘digital galley slaves’ who, forced to compete with each other on a 
worldwide scale for the performance of low-skilled and low-paid micro-tasks43. In this respect the 
study ‘Digitalisation of the economy and its impact on labour markets’ of the ETUI researcher 
Christophe Degryse provides valuable insights.   

Some authors argue that jobs in the peripheral countries will be most affected.  

According to the Brueghel think-tank study, ‘the proportion of the EU work force predicted to be 

impacted significantly by advances in technology ranges from the 40% up to over 60%’. Figure 1 

shows an interesting – or rather alarming trend that behind a European average of 54% jobs ‘at 

risk’, it is the peripheral countries in EU that would be the most affected by job destruction due 

to computerisation of employment:  Romania (61.93%), Portugal (58.94%), Bulgaria (56.56%), 

Greece (56.47%) – whereas the ‘centre’ and north of the European Union would be less affected – 

Germany (51.12%), Belgium (50.38%), France (49.54%), the Netherlands (49.50%), the United 

Kingdom (47.17%), Sweden (46.69%).  

 

 

 

 

 

 

                                                           
41

 World Bank (2016). World Development Report 2016 ‘Digital dividends’ 
http://www.worldbank.org/en/publication/wdr2016 
42

 Voss E. (2016). Revisiting restructuring, anticipation of change and workers participation in a digitalised world. 
Report to the ETUC; 
https://www.etuc.org/sites/www.etuc.org/files/publication/files/revisiting-restructuring-en_new2.pdf; Valenduc G. 
and P. Vendramin (2016) (Fondation Travail-Université (FTU) Work in the digital economy: sorting the old from the 
new https://www.etui.org/Publications2/Working-Papers/Work-in-the-digital-economy-sorting-the-old-from-the-
new; Shaping the new world of work The impacts of digitalisation and robotisation Conference report, ETUI-ETUC 
Conference Brussels, 27-29 June 2016  
https://www.etui.org/Events/Shaping-the-new-world-of-work.-The-impacts-of-digitalisation-and-robotisation etc. 
43

 Degryse Ch. (2016) Digitalisation of the economy and its impact on labour markets’ 
https://www.etui.org/Publications2/Working-Papers/Digitalisation-of-the-economy-and-its-impact-on-labour-markets  

https://www.etuc.org/sites/www.etuc.org/files/publication/files/revisiting-restructuring-en_new2.pdf
https://www.etui.org/Publications2/Working-Papers/Work-in-the-digital-economy-sorting-the-old-from-the-new
https://www.etui.org/Publications2/Working-Papers/Work-in-the-digital-economy-sorting-the-old-from-the-new
https://www.etui.org/Events/Shaping-the-new-world-of-work.-The-impacts-of-digitalisation-and-robotisation
https://www.etui.org/Publications2/Working-Papers/Digitalisation-of-the-economy-and-its-impact-on-labour-markets
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Figure 1 

Percentage of EU jobs at risk of computerisation by country 

 

 

The presented tendency corresponds quite closely to that of the Digital Economy and Society 

Index (DESI),44 used by the European Commission as shown on Figure 2. 

Likewise, countries with developed broadband infrastructures and workers’ e-skills, as well as 

widespread use of the internet and digital public services, are likely to be less threatened by 

digitalisation than countries with a less developed digital infrastructure.  

The higher up a country’s position in the DESI, the less its jobs will be threatened by digitalisation. 

This applies to the Nordic Countries, the Netherlands, and the United Kingdom. The lower a 

country’s position in the DESI, the more at risk its jobs will be (Romania, Bulgaria, Greece, 

Croatia). 

 

 

 

 

 

 

 

 

                                                           
44

The Digital Economy and Society Index (DESI) is a composite index developed by the European Commission (DG 
CONECT) to assess the development of EU countries towards a digital economy and society. It aggregates a set of 
relevant indicators structured around 5 dimensions: Connectivity, Human Capital, Use of Internet, Integration of 
Digital Technology and Digital Public Services. It clusters countries in four groups: Running ahead, Lagging ahead, 
Catching up and Falling behind. For more information about the DESI  see: https://ec.europa.eu/digital-single-
market/en/desi  
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Figure 2 

 

DESI for Bulgaria is 0.37 (compared to the EU average at 0.52) and Bulgaria ranks 27th in the EU 28 

(2015, 2016) The country falls into the ‘falling behind cluster’ of countries who score below the EU 

average and which grew slower than that of the EU as a whole (with Czech Republic, Greece, 

France, Hungary, Poland and Slovakia). Total fixed broadband coverage is 95% of households, in 

rural areas it is 60%, but share of homes with a fixed broadband subscription is 55% (72% EU 

average). Severe digital skills gap is observed - In Human capital, Bulgaria's performance is well 

below EU average. Despite the existence of many highly skilled Bulgarian ICT professionals, in 

Bulgaria there is still a shortage of software specialists.  

However, the digital skills in the overall workforce and population are among the lowest in the EU 

as only about a third (31%) of Bulgarians possesses at least basic digital skills compared with more 

than 50% in the EU. In Integration of digital technologies by businesses, Bulgaria' performance is 

below the EU average - only 8,6% of SMEs selling online and 3% selling online to other EU Member 

States, low usage of  technologies such as electronic information sharing (ERP – 25%), eInvoices 

(8.4%) and Cloud services (6.3%). However there is a boom of information-technology outsourcing, 

hardware and software solutions has attracted many international companies.  

Based on the desk research and interviews with social partners in the country some of the 

following trends related to the impact of digitalization could be emphasized: 

- Bulgaria is still in the beginning of the digitalization, although already many companies use 

new equipment and technology, including digital. In many cases it is imported, i.e. the MNCs 

operating in the country introduced new models of work organisation and technology. 
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- Trends of re-industrialization in the member states and in the European Union as a whole45; 

such process could replace the de-industrialization, which was observed even before 1990s 

and was too strong during the first years of the World financial and economic crisis in 2008-

2009; 

- Increasing de-centralization of production networks, which cause establishment of many new 

small and medium sized enterprises or maintenance of existing SMEs; development of supply 

chains  of the multinational companies and big national companies and groups of companies; 

- Fragmentation of the value chain, increasing of off shoring and making boundaries between 

production and services more flexible; 

- Increasing transnationalization and globalization of production; 

- The digitalisation of the industry increases competitiveness, as some costs could be reduced 

(usually for labour, supply, R&D, data processing etc.), however in some cases the 

implementation of new technique and technologies (like robots and others) are still 

expensive46. 

There are also many consequences, concerning labour market and employment. According to 

the interviewed, although leading to a decrease in a number of (low-skilled) personnel, smart 

production systems require highly qualified employees capable of working with and maintaining 

new production machines/robots. Thus, employment of highly qualified employees is becoming 

more secure (at this stage of development) as employers seek to attract and maintain specialists in 

the production lines who can command the production cycle and participate in developing of 

more innovative. Considering the fact that some industries (electronics, machine building and 

information and communication) experience deficit of young employees and of 

managerial/engineer/marketing staff, job security of this occupations may be positively 

influenced. Smart production practices will not however exempt all low qualified workers from the 

factories - still there is a need for employees engaged in delivering raw materials and performing 

small and precise operations within the smart production cycle.   

Several main trends could be mentioned as well: 

- The role of human labour is changing, because of simplification of some labour operations 

and functions and of appearance of more complex operations and functions; 

- Reduction and disappearing of many traditional jobs in the industrial sectors (manufacturing, 

mines, energy production). The number of many high qualified, but rather traditional workers 

could decrease, as they could be replaced by machines; 

- Reduction and disappearing of jobs , requiring  semi and low-qualification and some  jobs , 

requiring intermediate and high qualification in services but also in the companies, as they 

also could be replace by machines and digital technologies (for example in banking and other 

financial services,  tourism and entertainment, transport, communications, electricity, 

heating and water supply, private media  etc.); 

- Reduction of many clerical jobs as well as some other, requiring higher qualification jobs in 

the public administration and other public sectors (health care, education, social insurance 

                                                           
45

 Such opinion is expressed by Bulgarian employers, which are interviewed 
46

 Ibid 
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services social care and assistance, public cultural institutions and public radio and TV 

broadcasting and others), because of implementation of information technologies;  

- Appearance of new jobs, new companies and sectors – both in production and services, 

because of implementation of new technologies and extension of the demand  of new goods 

and services, based on the “Information society needs”. Sometimes in the new industries the 

needs of new workforce - high qualified engineers and technicians increase, but the supply of 

such new professionals on the labour markets often is low; 

- Extension of the share of atypical work, atypical jobs and mobile workers; 

- Appearance and extension of new business models and forms of employment, including: 

crowd sourcing, crowd work, cloud work; shared economy etc.  Many of these forms are still 

rather in the   “shadow” or informal economy, then in the official and regulated by law 

economy. In many cases the workers’ rights could be either restricted or even totally 

neglected. The work in such forms is usually “precarious “, although it could be sometimes 

and temporary well paid. Many of the persons, employed in such businesses and forms of 

employment are self –employed, however they often are “dependent” self-employed; 

- Increasing demand of new skills at the labour market, including both formal education and 

qualification, but much more new and soft skills – mobility, flexibility, autonomy, ability for 

team work, ability for solving complex problems; 

- In companies, which are under restructuring and implementation of new work organisation, 

equipment, technologies and production methods, trends of new stratification of the 

employees could be observed:  the “old” production workers and employees in the company 

administration should work together with the workers, employed on restructured and 

renovated jobs and with new workers and high qualified technicians, engineers and other 

professionals, who occupy entirely new jobs. 

 

Impact of smart production on work organization and qualitative aspects of employment 

The interviewed consider that smart production systems create highly demanding workplace 

environment - workers have to be constantly learning and adapting to the new technologies in 

order to perform their tasks. This leads to new forms of workplace stress. Workers are also 

becoming more flexible at the workplace - they can be sent to any machine to control/supervise 

the production processes conducted by different machines. Flexibility can be substantial in 

maintaining overall employment - some practices show that due to economic constraints people 

are being rented to other employers without benefiting from that (receive low wages and cannot 

act as independent specialist who have the possibility to define their work schedule and hourly 

wage).  

More specifically, according to the results of desk research and interviews with the social partners, 

some basic trends related to the workforce, work organisation and labour relations at workplace 

are observed: 

• A   large part of work-force is laid off, but there is shortage of new qualified workers, as well as 
shortages of workers for "traditional operations". This could force some companies to work 
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with less then required personnel. This will have impact on the working hours, work intensity, 
regimes of working time - more shift work, more night work; increased stress. 

• Differentiation of operations in one and the same company – more simple operations (manual 
and automatised), but also many too complex operations. Differentiations appear in the 
requirements of qualification level, employment status, team-working,  H&S at work, intensity, 
payment and benefits, career development. 

• Possible implementation of atypical work for some of the employees – for low qualified and 
manual operation (temporary contracts, seasonal work , shared work etc.) but also telework, 
temporary agency work (TAW), self-employment for  high qualified specialists: IT services, 
technique maintenance,  data processing, Research and Development (R&D), etc.  

• For some groups at workplace – mainly in maintenance, IT services etc. it is possible to 
increase the usage of flexible working hours; 

•  The working teams continue to be big or medium sized for the manual workers and for 
implementing of some other “fordist” type operations, the teams for design, construction, 
maintenance, R&D, information service and other business administration operations often 
teams are still medium sized, but for workers, involved with new machines and systems rather 
small teams of /and individual work are established; 

• The H&S risks for manual workers and business administration are usually the same, for new 
workers – there are fewer risks related to physical health and safety, but the work-related 
stress became higher because of new responsibilities. The new forms of management, 
including continuous real-time control and evaluation of worker performance on smart 
production lines, can become another important sources of stress; 

• The autonomy at work is increasing, but alienation and monotony also increase; 

• The intensification of work and excessive connection to work-linked devices are likely to 
damage the balance in life, and even to harm employees’ health 

• The wage differentiations became even higher and for the new highly qualified workers the 
wages usually are not adequate to the level of the increasing productivity, intensity at work 
and responsibility related to introduction of new technologies (interviews of social partners in 
the chemical and pharmaceutical industry and machine-building); 

•  The increasing usage of digital communications at company level requires additional basic/key 
ICT skills from most of the employees.  The exchange of information among the employees is 
easier, but the requirements to provide clear and exact information increases and also the 
individual /team responsibility concerning quality of information increased; 

• In many companies, especially in old companies, where new equipment and technologies are 
implemented, strong differentiations of interests and values appear. Some contradictions and 
even conflicts are possible. There are also changes in the dominating groups of interests; 

• New workforce has new interests: the traditional interests in job security, wages, H&S at work 
are still present, but they are changing in the new context. For the high qualified employees 
the security is not as much important as they do not face a serious competition at the labour 
market; payment is expected to be according to the productivity and pay differences are 
accepted easier; concerning the  H&S  the interests are more focused on the prevention of 
stress, provision of rest  and recreation; 
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• The importance of some interests, such as improvement of qualification and skills, career 
development, work-life balance, better socialization at work-place, better relationships with 
co-workers and receiving adequate information, increased; 

• There is evidence that values changed from rather collectivistic to more individualistic and 
more focused at the future and sustainability, rather to the fordist “bread and butter” values; 

•  At the same time the other groups of workers don’t change much their main interests, which 
concern higher payment, job security, H&S at work. The atypical workers are mainly interested 
in job security and regular payment of wages. Their values are still short-term focused; 

• There are also groups of workers who have  “transition“ status – they are interested in training  
for new jobs, possible outplacement in cases of company restructuring. 

 

Economic situation of the project sectors 

 

The industrial sectors share in the Bulgarian economy (including also energy production and 

supply, water supply, waste management) is around 23 % of GDP for 2015. The annual growth in 

2015/2016 for industrial sectors is 3, 1% (1, 5 % for GDP in total).  

In Bulgaria the digitalisation impacted most such sectors as electronic equipment production and 

electrical engineering, automotive manufacturing and chemical and pharmaceutical production, 

also IT sector. To some extend other engineering (mechanical manufacturing), metal processing, 

some of mines and electricity production, some other services (financial etc.) are also impacted. 

All the sectors and branches, which have been surveyed, have similar trend of development. After 

decrease in 2008-2012 because of financial crisis, there are trends of increase of production of 

machines and electronic and electrical equipment in 2013-2015 and many medium sized 

companies became big. Some of most successful companies are in this sector. In 2014-2015 there 

are trends of rapid increase of automotive industry - mainly as part of supply chains of big MNCs, 

but also big subsidiaries and subcontractors (above 250 employees). In the machine building, 

automotive, electrical engineering and electronics production there are FDI and many subsidiaries 

of MNCs, which are obtained in the process of privatization or are established as new companies. 

The most important subsidiaries are those of Liebher, Ideal Standard, SKF, Sensata Technologies, 

Integrated Microelectronics, Yasaki, ABB, Montupe, and Zeratizit. In some companies already 

innovations and smart production are implemented, but the new digital production is still not the 

main characteristic of the studied sectors.  There are also trends of increasing of employment 

since 2013 in all project sectors. 

In the chemistry and pharmaceutics, including production of oil products trends are similar as in 

the other industrial sectors. The sector registered decrease in 2008-2009, but it was not as much 

affected as many of the others sectors (machine-building, metallurgy, wood and paper etc.). Since 

2011 there are trends of growth, many of the most successful companies are from this sector. 

There are FDI and MNCs in the sector (Solvay, Lukoil, Actavis, Glaxo Smith Klain etc.). There are 

innovations and smart production in some companies of the sector. 
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According to the interviewed employers’ representatives the innovation process in Bulgaria is 

characterized with establishment of new companies, mainly because of FDI, supported with 

transfer of technologies, know-how etc., or with partial renovation of machines and equipment in 

the existing companies. They think that there is no substantial concentration of smart production 

in specific industries and regions, although there are trends of establishment of clusters, which are 

mainly based of common supply of resources and common markets as well as on the common 

information resources. The similar is the opinion of the trade union leaders, representing workers 

from the same sectors. 

Employers from machine building and electronics also added that smart production includes 

implementation of new models of organisation of production processes, mainly in the 

manufacturing. This causes changes in collecting and using the necessary information, changes in 

the role of R&D departments, supply departments and units, maintenance units etc. However, the 

employers, representing the machine-building (except electronics and electrical engineering) also 

think that it is still too expensive to introduce innovations and smart production, mainly because 

of shortages of qualified workforce. 

The trade union representatives also mentioned that there are FDI, promoting subsidiaries and 

enterprises, part of the supply chains, especially in the automotive sector, but such investments 

are focused in the country because of lower production and labour costs and there is still not 

substantial benefits for the country and for the workers. 

The interviewed representatives of the employers and trade unions from chemical and 

pharmaceutical production give similar information and opinions like representatives of the 

sectors of machine building and electronics. In the chemical and pharmaceutical production there 

are either some new companies, but mostly the privatized old companies, which have been 

restructured and innovations have been implemented. However, in the chemical production and 

pharmaceutics restructuring was conducted in 1990s and also in the first decade of the new 

century (because of technological and organisational innovations and due to the consequences of 

the crisis). In such companies currently it is easier to implement new production methods and 

technologies, if this is necessary according to the management teams. 

There are also some substantial trends mentioned in the interviews by both the employers and 

some of trade union representatives in all project sectors. According to them, at the moment the 

machines could replace only partially the human labour, especially in case of risks concerning 

health and safety at work, which they evaluate as positive, although it will lead to reduction of 

work-force. Some operations still require and will require in the future rather manual work – in 

machine building, electronic production, also in pharmaceutical and automotive industry. 

Both trade union and employers’ representatives think that in the short term perspective robots 

could not fully replace the workers but could help them. They don’t believe in the full replacement 

of workers in the near future and don’t expect that too high unemployment level could be 

observed in the next years. 

The results, according to the social partners in Bulgaria could be summarized as follows:  
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- Increasing outsourcing, supply chains network, further transnationalization of production;  

- Increasing of competitiveness, as sometimes the costs could be reduced; 

- Improvement of the conditions for environment protection and recycling;  

- The role of human labour is changing - in some cases the labour is simplified, but at the same 

times also more complex work operations are implemented; 

- The implementation of smart processes could support the re-industrialization – in the 

individual countries and in the EU as a whole; 

- Both employers’ and trade union representatives express opinions, that the smart production 

could bring along conditions for new jobs, for example in the services, linked to the 

manufacturing, like IT services, maintenance, design and construction of machines and 

equipment etc.; 

- There is rapid increase of demand of new qualifications and skills and at the same time many 

old jobs and professions disappear; 

- Some new social inequalities could appear: many new high qualified and well-paid workers 

and engineers, working together with semi- and low-qualified and low paid workers, often 

employed with atypical contracts; 

- The main question, according to the employers concerns the level of qualification and the 

shortages of qualified labour, in regards to the new trends in the industrial production; 

- There are increasing requirements concerning education, including vocational training and 

university/college education;  

- There are changes in the work organisation and working time: implementation of: telework; 

flexible working hours; increasing of shift work; increasing of implementation of functions 

and operations, implemented by individuals and small teams of workers instead of large 

teams; 

- Changes in the working environment are not always positive: although the volume of heavy 

and dangerous work decreased, trends of increasing monotony, occupational stress and 

alienation at work could be observed; 

- According to the trade union leaders, although the productivity usually became higher 

because of using new machines and technologies, the payment does not always increase in 

proportion with the increased productivity; 

- In most of the companies the basic pillar of industrial relations still exist: employee-

employers relations are based on the differences and contradiction of interests, but there are 

already some changes; 

- There are trends of changes in the scope of industrial relations, mainly concerning: 

improvement of qualification and vocational training, work organisation parallel to the 

classical issues of working time, wages and health and safety at work. 

According to the social partners, the government policies are not always acceptable and there is 

not a national strategy. It seems this is not the main priority of the government47. The most 

important areas of necessary government support according to them concerns: 

- Promotion of investments in smart industries and companies;  

- New education and training policies (including promotion of so-called “dual” training);  

                                                           
47

 The interviews were conducted before the adoption of the Concept on the development of  Industry 4.0 by the 
government in April 2017. 
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- Changes of some regulations: insurance legislation (implementing new requirements for 

length of service, based on piece work, part-time work, working hours etc.); improvement of 

working time regulations etc. 

The economic analyses of the project sectors show that the technology driven production in the 

country is in many cases relates mainly to the on-going West-East relocation processes initiated 

recently by the large industry multinational companies. However the changes related to the new 

business models and new production modes, including smart production,  changes in work 

organizations, employment, types of contract, labour rights and  protection, wage formation 

systems, skills development and industrial relations are not studied as yet. 

 

Development of industrial relations 
 

The creation of the industrial relations model in Bulgaria was part of an economic and social 

transformation associated with the destruction of the command economy and the transition to a 

market economy and a democratic political system. The pressure for adaptation as a result of 

neoliberal reforms implemented since the early 1990s as well as the EU accession in 2007 

represented a significant dual challenge to all societal actors and groups. Unlike in Western 

Europe, where socioeconomic regimes developed in an evolutionary manner, in Bulgaria a new 

system of industrial relations had to be put in place within a very short period of time. Social 

dialogue was set up from the scratch without traditions and experiences in the past, whereas 

trade unions and employers organisations had to undergo deep internal reforms, assume a new 

identity of social partners, and launch innovative practices to respond to old and new challenges.  

The economic crisis of the late 2000s and the new EU economic governance put a pressure on 

social dialogue and collective bargaining. The Bulgarian industrial relations system follows the 

general European trends of deregulation and decentralization. In the last years the already 

established mechanisms, and even the very spirit of social partnership at different levels, have 

been challenged. Both the processes and outcomes of social dialogue and collective bargaining, as 

well as labour and trade union rights, were put under pressure. 

The crisis further weakened trade unions insofar as it limited their capacity to pursue traditional 

strategies and actions in defence of labour and social rights of their members. Against the 

background of power asymmetry in favour of the government, subsequent Bulgarian cabinets 

increasingly undermined social dialogue. Employer’s organizations are more cooperative in the 

first years of the crisis and autonomous social dialogue gained momentum. This resulted in signing 

two autonomous agreements by social partners related to European social partner’s framework 

agreements. However since mid 2016 the tensions and controversies between trade unions and 

employers associations increased. 

There are two national trade unions – the Confederation of Independent Trade Unions in 

Bulgaria and the Confederation of Labour “Podkrepa” recognized as nationally representative. In 

times of crisis trade union membership further decreased. Besides the crisis, unions also face 
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other external and internal challenges. Importantly, unions’ membership and financial resources 

continue to decline, especially after crisis-related layoffs in unionised enterprises. Despite the 

establishment of a number of new trade union organisations affiliated to both confederations in 

the last years, as a whole the trend towards decreasing trade union density, albeit at a slower pace 

than in the initial years of transition, remains.   

According to latest census in 2016 only 2 trade unions and 5 employer’s organisations meet 

representativeness criteria. The trade union members in 2016 decreased to 350 879, with 271 312 

members of CITUB and 79 567 members of Podkrepa CL. The average trade union density is 

around 20%, but for the manufacturing is higher. 

Changes in the structure of employment and in employment and payment regimes, and the 

growing spread of non-standard forms of employment and undeclared work, have diminished 

unions’ traditional social base; they have also made it difficult to organise workers and provide 

them with traditional trade union protection through collective bargaining. An additional 

challenge to trade unions, as organisations based on collective action and group solidarity, is a 

change in societal attitudes and an increase in individualism at the cost of collectivism, especially 

among young people, as well as the underdevelopment of civil society in the country. A large 

proportion of Bulgarian society demonstrates a general distrust of unions, associating them with 

the old regime, and perceives them to be ineffective and, perhaps, no longer required. 

Finally, a serious challenge to traditional union strategies and policies is related to the changing 

world of work, in particular the growing fragmentation of economic entities and the increasing 

number of people working without a clearly-differentiated workplace and employer. Many of 

these workers are in the informal economy48 or in precarious employment; they are self-

employed, farmers, home workers, subcontractors, independent contractors, freelancers and 

workers in the platform economy. An additional difficulty stems from the need for their growing 

presence on the labour market to be addressed at a time of crisis and continued pressure on the 

industrial relations system. Solutions, on the other hand, depend to a significant extent on the 

availability of external funding as well as unions’ organising resources – well-trained human 

resources capable of developing and implementing innovative schemes targeting these new 

categories of employees. 

Despite starting from the scratch, the tripartite social dialogue (social partnership) in Bulgaria 

recently is well-institutionalised and implemented at different levels. In compliance with the 

legislative framework and Bulgarian practice, the system of social dialogue is organised along the 

following levels: 

 At national level social dialogue is conducted within the National Council for Tripartite 
Cooperation (NCTS), set up in 1993. It has standing commissions on different areas. 
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The share of the shadow economy in Bulgaria is estimated at over 30 per cent, compared with an EU average of 18 

per cent (Schneider, 2015). 
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 At sectoral/branch level there are 51 sectoral/branch councils for social cooperation with the 
participation of representatives of the respective representative sectoral/branch employers’ 
organisations and trade unions.  

 At district level (since 2010) there are district councils for tripartite cooperation.  

 At municipal level there are 82 councils for social cooperation. Representatives of municipal 
authorities take part in the negotiations on budgetary activities (education, health and social 
care, culture, local government).  

 At enterprise level the participants in the negotiations in special commissions for social 
partnership are the employer and the existing trade union organisation(s).  

Participation and representation are two sides or two levels at which workers and employees can 

make their voice heard – in day-to-day operations and in the processes of change. In Bulgaria, 

participation and representation are realised through the system for social dialogue and 

procedures for employee information and consultation.  In dealing with restructuring and digital 

development, unions and employee representatives have to identify the threats and opportunities 

of the change for their members, both related to conditions of work (such as better career 

development possibilities or less job strain), and conditions of employment (such as higher wages 

or flexible working hours).  

There are several sectoral trade unions in the machine building, electrical engineering and 

electronics and chemistry, affiliated to the Confederation of Independent trade Unions in Bulgaria 

and the Confederation of Labour “Podkrepa” but also much more sectoral employers associations, 

which participate in social dialogue and collective bargaining. However, many of the SMEs are not 

members of the employers associations and there are no trade unions, especially in the 

enterprises with less then 50 employees.  

In Bulgaria and in the project sectors, trade unions are represented mainly in big and in some 

medium-sized companies. In many new manufacturing companies with new technologies trade 

unions are not presented. In most of them there are not other forms of representation, except 

H&S committees which are obligatory. It is difficult to organise work-force from new companies, 

especially in cases of high qualified work-force, because of individualistic values and differing 

values of new generations. In the existing companies with trade unions, in cases of innovations, 

the IR have not been changed too much, despite the decreasing trade union density.  

Collective bargaining in the manufacturing is organised at sectoral and company level. While the 

collective bargaining coverage at national level is about 27%, for the manufacturing it is 30-35 

%.There is mainly one channel of work-place representation - trade unions play the main role, 

while  the I&C representatives, if they exist and other representatives have supporting role. There 

are strong trends of de-centralization of collective bargaining since 2004-2005, more visible in 

chemical and pharmaceutics production, but also in the machine-building and electronic 

equipment production. In machine-building there is sectoral collective bargaining49, as well as 

company/enterprise bargaining, but mainly for big and some of medium-sized companies. In 
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 However, the latest sector collective agreement was signed for 2012 -2014. Since than only Attachment to collective 
agreement 2012 have been agreed.  
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chemical and pharmaceutics production there is social partnership at sectoral level, but there is no 

collective bargaining since 2002; collective bargaining exists only in the companies. After a long 

period without sector collective agreement in the electronics and electrical engineering industries, 

the social partners managed to agree sector collective agreement in 2014 and renewed it for the 

period 2016-2018. The collective agreements in both sectors contain provision for information and 

consultation of employees on the foreseen changes in technology and work organisation and 

restructuring which will lead to lay-offs. In such cases the employer takes the responsibility for 

elaboration of a Plan for training of dismissed workers.  

In some collective agreements at the level of MNC-subsidiaries in Bulgaria also provisions 

concerning the qualification and training in cases of new technology implementation are 

envisaged as well as improvement and prevention of health and safety at work in cases of 

implementation of new technologies. Such actions should be consulted with company trade union 

and information and consultation representatives as well as with the health and safety 

committees. 

In most sectoral collective agreements there is also provision, concerning the employers 

responsibilities to ensure and implement acceptable conditions for trade union activity at 

company level, including electronic communication, Internet, modern telecommunications etc. 

Similar   and more particular requirements are envisaged in many collective agreements at 

company level (especially in the big national companies In some big companies (like the shipyard 

“BULYARD” and NAVIBULGAR) on the base of collective agreements or special agreements 

between employers and trade unions also board level representation of trade union leaders is 

envisaged. In such cases they have the rights to discuss and take decisions, concerning new 

technologies. 

Bulgarian labour legislation does not provide for establishment of works councils in companies or 

enterprises. With the amendments to the Labour Code, in force since July 2006, the election of 

workers’ representatives for information and consultation process was stipulated. Furthermore, 

a law relating to the election of workers/employees representatives in European Works Councils 

in multinational companies (MNCs), in bodies of supervision/management in European companies 

and in European cooperative societies is in force since 2006. However an analysis by CITUB shows 

that the process of election of employee representatives on information and consultation is 

slowing dawn. Such representatives have been elected in only 20 per cent of the enterprises 

covered by the law. 

In some of the subsidiaries of MNCs operating in the country and big national companies in the 

pilot sectors, including new and existing companies, where innovations are implemented, there 

are well developed structures of representation of interests, including trade unions, H&S 

committees, and information and consultation employees’ representatives. In some of the 

subsidiaries of MNCs from machine-building and chemical industry there are also Bulgarian 

representatives in EWC. Also in some new companies (mainly subsidiaries of MNCs), where there 

are no trade unions there are elected EWC representatives and I&C representatives. In the 

unionised companies information concerning the role of I&C structures in the cases of 
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technological innovations could be obtained, but it is difficult to obtain such information for the 

companies, where there are no trade unions. 

In MNCs, where technological and organisational changes are more frequent and often more 

radical, the role of transnational information and consultation mechanisms (EWCs and similar 

structures) is more important than information and consultation at the national level. At the same 

time, in national enterprises, information and consultation mechanisms are not always used in the 

most appropriate way in cases of restructuring, technological work organisation and innovation. 

However, there are some trends of "closing" the IR at the company level, especially in the MNCs 

and establishing models of corporatist trade unions. The company trade unions continue to be 

members of sectoral federations and national confederations, but the solidarity became more 

week. Such trend is visible also in the restructured companies.  

In general, the Bulgarian law contains only few provisions, concerning the information and 

consultations rights and workers’ participation, which are particularly related to new technology 

implementation. The employers should inform and consult the employees’ representatives on 

information and consultation concerning: possible changes in work organisation, introduction of 

new technologies, including also implementation of home work and telework. Such information 

should be presented at least one month before starting the implementation of changes. 

In the Law for information and consultation of the workers/employees in the MNCs, group of 

companies and European societies (implementing Directive on the EWC 45/1994, revised in 2009) 

in the scope of information and consultations, which should be provided by the 

employers/managing bodies of the MNCs with headquarters in Bulgaria at the EWC meetings, the 

following issues are also included: 

- Investments and major changes in the work organisation  

- Introduction of new methods of work or new production processes. 

The same rights are envisaged in the provisions, concerning the WC of the European companies 

and European cooperative societies with headquarters in Bulgaria and also for the employees in 

the companies, which are established or transformed as a result of trans-boarder 

mergers/acquisitions. In the Commercial law the  provisions, concerning the rights of the workers 

in the companies, established or transformed after trans-boarder mergers/acquisitions  follow  the 

provisions of the Law for information and consultation of the employees in the MNCs, group of 

companies and European societies. 

In cases of European company or European cooperative society also provisions for board level 

representation are indirectly envisaged in the law providing for participating in the decision 

making concerning new technologies. 

According to Law for health and safety at work, the health and safety committees and groups, 

comprising representatives of the employer and the employees on parity basis have the rights to 

be informed and to discuss all the decisions, concerning usage of new equipment and machines, 

implementation of new technology and work organisation and their impact on health and safety at 

work, having in mind all the jobs in the companies. 
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Despite the lack of structured social dialogue on digitalisation, the Bulgarian social partners 

managed to agree on the labour rights and working conditions related to some new categories of 

workers. In 2010 the social partners signed two national autonomous agreements on home based 

work and on distant work50. Later they agreed on legislative amendments to the labour and social 

security legislation in force since 2011.  

Provisions related to the organization of work, working conditions and collective rights of distant 

(teleworkers) and home workers are stipulated in a new section VIIIb in Chapter five of the 

Labour code. In cases of using telework the employer should establish and ensure conditions for 

teleworkers for meetings, for virtual communications, for participation in the social life (including 

organising in trade unions, involvement in the collective bargaining and in information and 

consultations). In cases where the number of teleworkers is at least 20, they could found their 

own group for election of their particular representative for the purposes of information and 

consultation. Social partners also agreed in 2012 on legislative provisions related to working 

conditions and collective rights of those working through TAW (Temporary Agency Work). Thus, 

the TAW workers are entitled of the right to organize in trade unions, negotiations and collective 

bargaining and, individual and collective labour disputes procedures, information and consultation 

and strike within the host company. 

The overall labour and social security legislative framework is also challenged by the 

digitalisation of production, especially by the platform economy which creates regulatory ‘grey 

zones’. The ‘new forms of employment’ are more or less radically transforming the traditional 

relationships between employer and employees  thus posing the question of the future of the 

employment relationship and weakening of employment and social rights for employees/workers.  

In general terms, employment law was developed in the industrial era, and takes as its key focus 

the employment contract. The labour and social security laws has not yet adapted to consider how 

workers can be adequately protected in these new systems (obligations related to insurance, sick 

leave, workplace safety standards, protection from unfair dismissal and discrimination, minimum 

wages, and so on). This creates opportunities for unsecure / uninsured employment and 

employment on the edge of the law (new networking precariat). There is a need also to focus on 

tackling new forms of undeclared work in the digital economy.  

In conclusion, according to the interviewed social partner, industrial relations are not 

undergoing significant transformation nowadays. However they must be in line with the 

introduction of the new technologies. Trade unions should focus on retaining employees in 

developing industries by participating in the following processes: 1) delivering vocational trainings 

which increase workers’ employability; 2) encouraging life-long learning at the workplace; 3) 

allocating workers within the company regarding their current qualification; 4) reducing new 

forms of work related stress. Trade unions should also play role in establishing new vocational 

centres for training of employees (which centres correlate to the business and its needs) and in 
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attracting dismissed workers who have developed their own business as subcontractors to the 

smart production companies. 

Future development of industrial relations 
 

Social dialogue and collective bargaining have come under pressure in the country as in many 

other EU member states since the financial crisis of 200851, following a longer-term decline in 

union membership rates. There are concerns that these trends may even accelerate in the future 

with the rise of the Industry.4 and the “non-standard” forms of employment52 (Degryse, 2016). 

The higher diversity of working arrangements and new business models and market-oriented 

corporate governance and the emergence of global production networks, all present challenges 

for industrial relations and collective bargaining. There is a clear need of further development of 

industrial relations and more cooperative approach in industrial relations based on mutual 

legitimisation of differing interests, involving recognition and acceptance of employee interests 

alongside management’s strategic business needs. 

As stated in the ILO report, apart from the job quantity, three issues are of particular importance 

for the focus of social dialogue  in the current economic and social contexts: (a) impacts on job 

quality, especially given the ongoing trend towards increased flexibility and job polarization; (b) 

social and economic adjustments driven by technological changes (e.g., new skill requirements, 

geographical relocation); and (c) (re)distribution of productivity gains between different economic 

and social groups, given the global trend of widening income inequality.53 

Some changes and improvement in the mechanisms of social partnership are necessary, 

according to the interviewed social partners: 

- The partnership and coordination among the employers and trade unions at all levels should 

be improved, especially in cases of human resources development; 

- Some forms of workplace representation should be evaluated and improved: For example in 

cases of work organisation, based on individual work or work in small groups, new forms of 

organising and representation should be used. The changes in the needs, interests and values 

of workers, especially the increasing of inequality of qualifications’ levels, working conditions, 

payment among the workers in one and the same company also require new forms of 

organising, protection and representation of interests. 

However, according to trade union representatives, including also the leadership of the CITUB, the 

main challenges are trade union identity and values, which still are the same like in the “fordist” 

age. They think that trade unions should not oppose to the new technologies, they rather should 
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try to adapt their area of protection activities, structures and methods according to the industrial 

change. Trade unions should focus on improvement of workers’ skills and qualifications and life-

long learning. At the same time trade unions should identify or establish new values, in regards to 

the new “individualistic” values of the employees in the new digital workplaces and young 

employees. Trade unions have to change some of their methods, using more “digital” means of 

communication. 

For trade unions it is important to discuss: 

- How the world of work and nature of work and employment are changing by the digital 

revolution and the challenges for trade unions and workers.  

- TU must focus not only on the quantity of jobs to be lost or created but also on the quality 

of jobs – how digitalisation is improving or worsening working conditions in Europe and 

hence influencing the quality of work (working and employment conditions, work -life 

balance, autonomy versus precarity, flexibility and security, impacts on collective bargaining 

and social dialogue, health and safety at the workplace etc.) and what are the challenges of 

these trends for trade unions and workers.  

- Labour market polarisation creating new inequalities 

- Need to develop a policy framework to ensure that the expansion of digital economy will 

ensure just transition to the digital economy and will contribute to inclusive growth and 

promotion of decent work  

- Need for global trade union actions, establishing representative structures for transnational 

representation of the interests of the employees working in smart companies part of the 

supply chain. 

According to ETUC54, trade unions must be active in shaping the issues related to digitalization 

which is a mega trend for the world of work, as it is not just a technological issue or a question 

of the market, it is also about just transition of traditional jobs to digital jobs in the industrial 

and the service sector, it is a question of future society and its cohesion.  Labour organisations in 

many European countries are calling for a new social charter to regulate the digital economy. 

Some authors argue that the trade union involvement in digitalisation looks like a scattered 

landscape and is often related to the existing initiatives of Member States.  Trade unions are more 

distanced in the member-states lagging behind.55 

The main challenge the trade unions face is to find their place in shaping the future of work in the 

new digitalised economy, to influence companies‘ digitalisation strategies via social dialogue, 

collective bargaining and representative bodies such as EWCs, workers representatives on 

information and consultation and health and safety committees in companies. Through national 

and sector social dialogue trade unions must influence government agenda. 

Thinking out of the box – future union strategies 
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• Facing the challenges of digitalisation and smart production practices, unions and workers 
representatives need to rethink their strategies, structures and methods and to increase 
their knowledge on the impact of smart production on work organisation and working 
conditions; 

• this does not mean that present structures and tools should be abolished or ignored, they 
must find balance between traditional and innovative forms of collective representation  

• collective agreements could be more innovative and cover larger areas and need to adjust 
to a changing world of work, information and consultation systems should be enlarged;  

• there should be more influence over legislation on both national and European level.  

• traditional and innovative forms of collective representation  

• trade unions need first to change their values from focused on fordist type of production to 
such focused on digital production and services.  They should identify the dominating 
interests at company level but also pay attention to other interests. The coordination and 
balance among the interests between different groups of workers is   big challenge for the 
trade unions  

• trade unions should pay more attention on individuals, groups (including employed with 
atypical contracts) and on the coordination among various interests on work-place and in 
the sectors/branches. This requires also new and more flexible structures (for example, 
more chances for individual membership, as provided by CITUB) and methods of work, 
implementing digital communications tools, etc. 

• trade unions should pay more attention on qualification and life-long learning,  work-life 
balance, working time regimes, prevention of work related stress, rehabilitation from 
monotony and boring work and socialization of new workers. 

• Trade unions could not win if they oppose to the changes, they should try to establish new 
relations with employers – at work-place and at sectoral and national level for preparation 
of new policies and legal framework in regards to the digital industry and new platform 
economy. 

 

Conclusions 
 

Overall, the main findings from the desk research show: 

- The policy framework related to research and development, innovations, digital 

development, smart production specialization, development of Industry.4 is in place, but the 

implementation is still in its initial stage and the digital development of the country is 

delayed. 

- While there is research and analyses of the economic situation and to some extend of the 

technological development of the project sectors and of industrial relations at national and 

sectoral level, there is a lack of research on smart production, industrial relations and work 

organisation, especially there is a serious lack of relevant data and surveys on development 

of industrial relations in smart production. 

- Low and even lack of trade union presence in high tech companies and companies using 
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some methods of smart production. Thus it is hard speaking about new models of industrial 

relations.  

- Issues related to restructuring, digitalisation and changes in work organisation still are not in 

the focus of social dialogue and collective bargaining in the country. 

There are already some “smart” companies in Bulgaria, but the process still covers partially some 

industrial sectors and mostly some service sectors (ITC, telecommunications). 

Employers’ representatives accept the development of smart production in the context of further 

revival of the industrial production, improvement of competition and productivity. They are rather 

optimistic concerning results of smart production; 

Trade union representatives share some of employers’ views, but they are concerned with the 

possible decrease of employment. Trade union representatives became aware of the needs to 

have new values, structures and methods of work, but they still didn’t find the right way to create 

its’ new identity. 

Both employers’ and trade union representatives expect more effective policies from the 

government, especially concerning human resources development. 

Changes in the structure of employment and in employment and payment regimes, and the 

growing spread of non-standard forms of employment and undeclared work, have diminished 

unions’ traditional social base; they have also made it difficult to organise new groups of workers. 

Industrial relations are not undergoing significant transformation nowadays. However they must 

be in line with the introduction of the new technologies. Trade unions should focus on retaining 

employees in developing industries by participating in the following processes: 1) delivering 

vocational trainings which increase workers’ employability; 2) encouraging life-long learning at the 

workplace; 3) allocating workers within the company regarding their current qualification; 4) 

reducing new forms of work related stress. Trade unions should also play role in establishing new 

vocational centres for training of employees (which centres correlate to the business and its 

needs) and in attracting dismissed workers who have developed their own business as 

subcontractors to the smart production companies. 

Industry 4.0 creates a fundamental techological, economic and social shift, and social partners 

must adapt to the changes in the world of work. Addressing challenges stemming from the Digital 

Revolution might not be easy or straightforward, but neither can they be put aside for the next 

generation. They require action now. Social partners need an innovative, ambitious, and pro-

active digital agenda. They will need to adapt their negotiating strategies and demands for the 

21st century context.  
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Survey on Smart manufacturing in Europe.  
Interviews with “privileged witnesses” 
 

Edited by IRES Lucia Morosini 

 

Introduction and Methodology 
 

In the context of the qualitative analysis conducted on the themes of smart production, an in-

depth questionnaire has been submitted to the attention of a wide audience of experts and 

personalities operating in the sectors of Industry 4.0, selected in order to obtain the widest and 

most comprehensive range of opinions possible. In compiling the list of potential interested 

parties, we wanted to search personalities from all European countries, working in the field of 

worker representation, business associations, academics and research, politics, and technology 

clusters. In addition, representatives and experts from the most different industrial sectors have 

been involved in order to gather different experiences, united by the challenge of the 

technological transition 4.0. 

The questionnaire submitted to the selected witnesses was designed so that it was sufficiently 

detailed to allow us to grasp in detail the contribution of each interviewee and, at the same time, 

so that its compilation was not excessively time-consuming. 

It consists of 7 open questions, which cover various issues related to intelligent production, 

formulated to give space to different topics and points of view, in order to offer a complete 

analysis framework. The first two questions refer to the technological transition dynamics that are 

currently more relevant in the interviewee's country and to the general level of technological 

innovation in the manufacturing sector. The respondents were then asked to provide their 

opinion, both quantitatively and qualitatively, on the impact of Industry 4.0 on employment. 

Linked to this last aspect, the following question concerns the consequences of intelligent 

production on the organization of work; in particular, we insisted on characterizing the demand on 

the basis of the dichotomy between "constructive" and "collaborative" manufacturing. These two 

ideal organizational models refer to the role of the worker within the production process and his 

relationship with the technological capital and are situated at the ends of a continuum of possible 

concrete situations.  

In total, 473 people were contacted, who were asked to respond to a telephone or written 

interview. Questionnaires were distributed in Italian, English or French, depending on the 

language of the recipient's country. Approximately 13% of contacts came from unions or trade 

union confederations, 28% from associations of companies or employers' confederations, the 

remaining 59% by representatives of civil society, academics or politics. Among the respondents 

not belonging to the social partners' representatives, the majority are university professors and 
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researchers (80%) or members of technological clusters (24%). Mostly they operate in engineering 

and technology (mechatronics, mechanical and aerospace engineering, automotive, robotics, 

biotechnology, ICT, pharmaceutical industry) but also in the economy (particularly in the labor 

economy), in human resources management and in industrial relationships. Regarding the 

representatives of employers' associations and trade unions, about two thirds of the respondents 

are part of general representative bodies while the rest come from the automotive, chemical, 

pharmaceutical, aerospace, electronic and ICT sectors. The people contacted live and work in 20 

EU countries, the most represented of which are Italy (28%), United Kingdom (28%), Germany 

(12%), Portugal (5%), France (4%), Bulgaria (4%), Spain (4%) and Finland (4%). 

Despite the high number of people contacted, we received only 105 completed questionnaires, 

with a response rate of around 20%. 

 

The analysis of the interviews 
 

The 4.0 reality in Europe 

Industry 4.0 is a phenomenon with undefined borders, which involves the systematic and large-

scale use of certain types of new technologies. Among these are normally cited innovations that 

are profoundly different from each other regarding the source of added value they create: the 

Internet of Things (IoT), virtual prototyping, big data analysis, 3D printing techniques, additive 

manufacturing and more. For this reason, one of the questions we have tried to answer with the 

analysis of the interviews is the following: which of these new processes and technologies are 

concretely affirming themselves in the panorama of today's manufacturing industry? Based on the 

responses received, which show experiences related to different EU countries, it seems that the 

big data analysis and robotics are among the most widespread innovations. The only organization 

interviewed that reports a general delay in the adoption of both these technologies is the 

Confédéración de Comisiones Obreras (CCOO), as regards Spain. 3D printing does not seem to be 

very widespread yet, even if some interviewees describe it as being affirmed and cloud 

technologies seem uncommon. Additive manufacturing is totally absent from the answers 

received, while virtual prototyping processes and systems linked to IoT and cyber-security still 

seem rare and present only in some countries. The different answers provided by expert witnesses 

of the Italian context allow to grasp some additional nuances. The already well-established 

distribution of robotics is confirmed unanimously. However, there are more discordant opinions 

on the use of big data and cloud technologies. This could indicate that today there are significant 

sectoral differences in the adoption of Industry 4.0 technologies. Some Italian witnesses also 

indicate the superconnection of the plants is used relatively frequently in large companies. The 

testimony of the European Commission's Directorate-General CONNECT also suggests that often 

what is observed is not the prevalence of one technology over the others but rather the 

appearance of different forms of synergies between them, linked to the specific characteristics of 

the companies that invest in it. 
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However, it should be highlighted that the majority of respondents consider the manufacturing 

sector of their country to be lagging behind in terms of the general level of innovation. 

The Confederation of Danish Industries, for example, argues that although through technological 

innovation some large companies have managed to keep their productions in Denmark and avoid 

delocalization, companies generally do not show strong signs of technological transition. In the 

Italian case, the delay is even more evident: all the interviewees speak of a general delay and, at 

times, of innovation like a leopard spot. There is also a strong territorial gap, especially between 

the north and south of the country. Again with regard to Italy, although some differences in 

technological development are reported among the various areas of the country, it is emphasized 

that some areas associated with a strong industrial tradition are in some cases strongly lagging 

behind in terms of innovation. In addition, one of the witnesses also claims that the industrial 

delay of some areas may be one of the reasons why innovative companies decide to invest in 

them. Among the causes of this lack of technological drive is an entrepreneurial inclination to 

invest little in new technologies and a lack of efficiency in administrations in favoring this type of 

investment. However, the interviewees acknowledge that the endogenous drive to the 

digitalization of companies seems to be determined in large part by some of their intrinsic 

properties: 

 Dimension. SMEs and artisans are less inclined to take innovations than large companies. The 

witness of the Confédéración de Comisiones Obreras reports, in this regard, that in Spain it is 

above all multinationals to use processes linked to Industry 4.0 by importing them from other 

countries where they have already been adopted. 

 Age. Young companies are more likely to innovate. 

 Sector. If in high-engineering industries (biotechnology, pharmaceutical industry, automotive, 

aerospace, etc.) the degree of process innovation is advanced, in other sectors (services, 

textile industry, metallurgy, construction, etc.) Industry 4.0 technologies are still in the 

incubation phase or confined to a few experiences. One respondent points out that the degree 

of innovation does not seem to depend on the "traditional" nature of the sector (with 

reference to the under-digitized textile sector and the highly digitized automotive sector) but 

on the technological content ("degree of digitization") of the final product. Another, instead, 

speaks of a greater adoption of the labor-intensive sectors: these industries would have more 

possibilities to automate the processes or increase the productivity of their workforce by 

implementing 4.0 systems. Thus, points of view gathered on the sectoral question offer various 

interpretative keys that are not always mutually consistent. For example, the food industry 

sector is cited by some with different considerations: it is included among the most 

technologically advanced sectors in Italy, while it is among the most late ones regarding the 

answers related to the Spanish economy. Finally, it should be emphasized that some of the 

interviewees note instead that the diffusion of Industry 4.0 is actually transversal to the 

economic sectors. 

 Exposure to international competition. The need to remain competitive in order to operate in 

larger markets would lead to a greater concentration of businesses 4.0. 
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The interviewees then expressed themselves on the most common characteristics shown by the 

companies that have already adopted at least partially systems and processes related to Industry 

4.0. 

In addition to the improvement of the plants in terms of productivity, efficiency, adaptability and 

greater capacity for monitoring processes (advantages, these, inherent in the idea itself of Industry 

4.0), the adoption of new technologies seems to have important repercussions on the organization 

of the work. Almost all the interviewees argue that in companies that have adopted the Industry 

4.0 technologies, more deep-rooted and extensive practices of worker participation are observed 

in the company's decision-making processes, which would favor a climate of greater trust between 

the workers and the management. Another important feature is the greater autonomy of workers 

in production and a type of work organization that is more flexible and adaptable to the "needs of 

the moment". In general, respondents report an increase in organizational flexibility that also 

seems to affect times and sometimes workplaces. Furthermore, two of them, referring to the 

situation in Belgium and Italy, also indicate greater contractual flexibility as a common feature of 

these companies. The latter could be linked to the greater variability and adaptability of 

production to the demand cycles. Finally, many of the respondents identify the lower 

environmental impact as a common element to the businesses 4.0, determined in particular by 

energy efficiency, entry into the circular economy and use of renewable resources. 

Witnesses were also asked to comment on reality 4.0 and its advantages in the areas of high social 

impact: public transport, health and education (especially in the area of life-long learning). In 

almost every answer, it transpires that the potential of technological innovation in this field is very 

large. The advantages in terms of costs and efficiency would allow to offer services in greater 

quantity and higher quality, with positive effects on the degree of user satisfaction. Furthermore, 

the implementation of new technologies would make the services offered more adaptable to the 

needs of users, probably also determining a higher level of satisfaction. In some specific services, 

innovation could also profoundly facilitate the duties of public workers: this is the case, for 

example, in healthcare, where technologies could replace operators in carrying out heavy tasks 

(such as "lifting a heavy body from the bed"). However, the risk of "depersonalisation" of the 

services is indicated, since the new technologies aimed at spreading automated services could 

eliminate the relationships between users and operators. The digital divide between the different 

segments of the population is indicated as a collateral risk to be considered alongside the potential 

of new technologies. In many countries, where this phenomenon is considered relevant, the 

technological transition of public services could create serious problems for the older and less 

"digitized" sections of the population, generating new problems in relation to the universality of 

access to services. 

One of the witnesses notes that, potentially, the public sector could be one of the driving forces 

behind the technological transition, thanks to the centralization of strategic decisions on the 

matter. In the Italian case, a general delay in administration and public services with respect to the 

implementation of new technologies is underlined; however, there are cases of excellence, 
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especially in the health and rail transport sectors. Overall, there seems to be a lack of an overview 

of this issue on the part of the institutions. 

 

The impact on the world of work 

The forecasts of respondents on employment dynamics that will be observed due to the 

implementation of Industry 4.0 indicate that the net impact on the overall number of jobs should 

be approximately neutral. The replacement of workers with technological capital should therefore 

at least be partially offset by other dynamics that instead tend to create new employment 

opportunities. Among the latter, it is also indicated the possibility that technological development 

will induce some companies to relocate their productions in the countries affected by the 

transition. In any case, respondents emphasize that the net effect will strongly depend on the role 

that the institutions will assume within the Industry 4.0 implementation process. In particular, 

they considered that the employment benefits of new technologies will be greater where public 

action on the education and training systems of the population will be effective. This is also 

determined by the greater demand for work skills by companies 4.0. In this sense, the jobs will be 

gradually more qualified and therefore, probably, even more stable. However, workers who lack 

the right skills will remain excluded from these new production processes; hence the importance 

of ensuring a universal education and training system that reduces skill mismatch in the labor 

market as much as possible. Beyond the overall trend of employment, the interviewees expect 

that for some categories of workers the demand will drop significantly: it is the case for example 

of the employed who perform mainly manual and routine tasks or who are employed in the 

sectors that are more labor-intensive. Some of the witnesses also foresee that this will produce a 

greater polarization of the labor market, between qualified and stable jobs and others that will 

require few skills and offer little guarantees. The demand for low-skilled workers who perform 

mainly manual tasks will decrease, to be replaced by a growing demand for specialized skills, but 

also social skills such as creativity and emotional intelligence. Therefore, more widespread and 

developed IT skills will be needed, and workers will be required to be ready to engage in 

continuous training activities to adapt their skills to rapid technological developments. The 

demand for technicians specialized in information technology, mechatronics, automation and 

biotechnology will increase. Furthermore, one of the witnesses foresees that the greater demand 

for skills will be reflected in a greater importance of qualifications compared to today's situation, 

in which many skilled workers are trained directly in the workplace. It is also expected that the 

demand for people trained in technical and professional education paths will also grow, but with 

advanced digital skills. 

The potential risks deriving from the technological transition, in terms of social inequalities and 

exclusion from the labor market, seem to depend largely on public action. The latter includes 

various aspects such as the ability of policies to adapt training systems to the growing demand for 

skills (especially with regard to technical education), to provide incentives for those innovations 

that seem to be more labor-friendly and, above all, to implement a comprehensive national 
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strategy to accompany structural changes in progress in the economy. However, public action also 

includes the role played by collective bargaining in ensuring that the transition and improvement 

processes in the world of work are as inclusive as possible. According to one of the witnesses, at 

least in the long term, the economic restructuring resulting from Industry 4.0 should reduce both 

economic and social inequalities. 

Regarding the contractual aspect, the privileged witnesses express different visions. For about half 

of them, an increase in the flexibility of labor contracts is expected due to the greater variability 

and adaptability of production. These more precarious jobs would also represent a challenge from 

the point of view of labor legislation: new forms of labor relations now appear, previously non-

existent, sometimes creating legislative gaps. According to some of the interviewees, these new 

forms of contract tend to make the separation between dependent and independent work more 

uncertain, and require regulatory intervention. The other privileged witnesses, however, are of the 

opinion that the type of dominant contract will remain that of permanent job. This is because 

according to them, in manufacturing, workers who will be able to update their skills and be 

employed in the 4.0 processes will perform tasks in which their role will be increasingly central, 

and where autonomy and increasing complexity of tasks will require a stable relationship with the 

company. Therefore, for core-workers, the risk of greater precariousness exposed before would 

not arise. On the other hand, for unskilled jobs (which in any case will continue to exist) and in 

cases of outsourcing of parts of production processes, this possibility is much more concrete. One 

of the witnesses argues that, in Italy, the proliferation of flexible forms of contract is caused by 

other factors of wider scope that have long characterized the Italian labor market. Among these 

there would be the need for production flexibility and cost containment linked to the pressing 

international competition. For some of the witnesses, decisive in shaping the evolution of labor 

contracts will be legislative action, as well as the training of workers. 

So what are the effects of the large-scale implementation of Industry 4.0 processes on the world 

of work? For respondents, there are various types. One of them, for example, suggests that labor 

contracts in smart manufacturing will have to be adapted to cope with the new contexts, which 

will mean rethinking the institutions of contractual benefits, time and place of work, training and 

social contributions. In particular, that of social security is a recurring theme in respondents' 

answers: if we really observe a high level of precariousness in a portion of the work, social security 

systems will have to be adapted to guarantee all workers adequate retirement benefits. In fact, 

low-skilled workers risk facing discontinuous and volatile careers, underemployment and 

downgrading. Public actors must be able to face important and complex issues, such as the reform 

of educational systems, the reduction of the digital divide, the adaptation of labor legislation and 

also the introduction of forms of right to disconnection. However, faced with all the risks 

mentioned, the respondents emphasize the potential benefits again. The role of the worker would 

become more central in the production process, increase his autonomy and the complexity of the 

environment that surrounds him, finally, the participation in business decisions, teamwork and 

creativity would be favored. 
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Collaborative manufacturing 

Finally, a key to interpreting production models in manufacturing, based on the dichotomy 

between collaborative and constructive manufacturing, was presented to the respondents.  

Collaborative manufacturing is a productive model in which workers participate in solving 

problems, facing and solving unforeseen events, they are more involved in the company than in 

what would be contractually foreseen. In return, they receive a collaborative climate, training, 

possibility of career advancement and above all increase their employability, while the company 

grants the worker more autonomy and accepts that the workers can be re-used elsewhere. On the 

contrary, Constructive manufacturing is based on the strong incidence of 

flexibility/precariousness, poor training, little or no career advancement, strong hierarchy, low 

autonomy in the management of work. It is the model that describes the traditional organization 

of manufacturing companies, especially small ones operating in low added value sectors. In these 

sectors, investments in new technologies and workers’ training  are scarce. 

The answers show that the typical features of collaborative manufacturing are still not 

widespread, even if there are some divergent opinions. In Italy, in particular, the interviewees 

point out that the predominant model of industrial relations is still the conflictual one, where 

space for processes of worker participation is limited; however, a certain turnaround in recent 

years would be noticed, also thanks to the push of European legislation. Where the collaborative 

model has been applied, there are positive effects in terms of productivity and ability to overcome 

corporate crises. Some witnesses say that the process of approaching this ideal type of work 

organization has been going on for many years; in the pharmaceutical sector, moreover, it would 

already be particularly advanced. 

According to the interviewees, the benefits of collaborative manufacturing are manifold. From the 

point of view of the company, an increase in labor productivity and a reduction in costs would be 

observed, thanks to a more efficient coordination of production and less conflicting industrial 

relations. Companies would also be more able to adapt to market fluctuations and would face 

international competition more successfully. This would contribute to the process of enlarging 

SMEs and their resilience, thus allowing more jobs to be safeguarded during economic transitions. 

For workers, however, this production model would guarantee more constructive work relations, 

greater autonomy and training possibilities, greater job stability, the possibility of bringing back 

some productions in their own countries and also of better reconciling work and personal life. 

Ultimately, the evolution of the relationship between worker and machine poses important 

challenges to "social partners". At the core of these, there is the enhancement of the worker also 

in the relationship with the productive capital he uses. This implies the adequacy of union 

representation, participation in decision-making processes and adequate remuneration. 

Participation is a point on which many people dwell: there would need to develop a strong culture 

of confrontation between management and workers. Beyond that, various questions arise, related 

to ethics (for example in the field of personal data management) or to worker safety. 
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Furthermore, the need and the right to continuous training are strongly emphasized as a means of 

preserving job stability. 

 

The intervention of the public actor 

The assessment of the work of legislators and governments in managing and facilitating 

technological transition processes is highly variable between countries. The Confederation of 

Danish Industries positively assesses the situation in Denmark: there are many incentives to 

innovate and they seem to work. Both the education system and the spread of broadband in the 

country support the development of new technological solutions in companies, as well as the good 

level of digitization of the public sector. In Spain and Belgium, on the other hand, there would be a 

substantial legislative gap regarding Industry 4.0, which makes the legal framework in which the 

companies and workers concerned operate smoothly and undefined. The Italian situation is 

judged quite positively: if in general there is a delay in public interventions and a rather limited 

overview, the positive aspects of legislative and tax interventions in recent years are recognized, 

contained in the Industry 4.0 plan and partly also in the Jobs Act. One of the witnesses, however, 

points out that the tax leverage, which is the predominant incentive in the national strategy 

presented by the Italian government in 2016, may be ineffective for those companies that are in 

financial difficulty and therefore pay relatively low taxes. The situation in Germany is judged 

positively, on the basis of major investments in R&D and job stability. The respondent of the 

CONNECT General Directorate instead emphasizes the public action of the European Union, in 

particular referring to the Strategy for a European Digitized Industry, which aims precisely at 

promoting a fair sharing of the benefits of innovation through legislative measures. Furthermore, 

at European level, measures have been put in place to develop transnational technological 

development hubs. However, there are still many areas of intervention on which European public 

actors should work. These concern the simplification of regulations and bureaucracy, the 

introduction of tax incentives and investments in research and digital infrastructures, the 

development of industrial plans specifically designed for innovation in manufacturing, especially in 

those sectors that seem more promising from the point view of technological potential. It also 

requires a great deal of effort in terms of continuing education, re-skilling of workers and the 

public education system in general. New forms of employment that are partially outside the 

current legislation, the collection and management of data concerning workers by companies and, 

finally, the risk of digital and technological monopolies should also be regulated. 

 

Industrial relations 

The privileged witnesses also expressed themselves on the adequacy of today's industrial relations 

with respect to the challenge of technological transition. The common feature of the responses 

seems to be the need to further develop the participation of workers in business decisions, 

including strategic ones, and collaborative relationships with management. Some of the 
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interviewees observe that the current nature of collective bargaining is appropriate for medium-

large companies and should therefore be rethought to better adapt to the reality of SMEs. 

Furthermore, it is suggested that, at least in the case of workers with very specialized and more 

trained skills, collective bargaining may not always be the best solution. In the case of Germany, it 

is emphasized how the diffusion of collective bargaining at all levels - national and territorial - 

provides a good basis for future developments.  

There are many fundamental issues that industrial relations will have to face in the context of the 

transition to Industry 4.0. In the Italian case, almost all the interviewees highlight the importance 

of further developing territorial bargaining to encourage specific solutions to technological 

changes. The organization of work, especially with respect to times and places of activity, is 

underlined several times; as well as the need to rethink corporate welfare. Collective bargaining is 

considered to be of fundamental importance for corporate training policies which must ensure 

continuity in learning and updating the skills of workers, while respecting their needs. This last 

consideration refers in particular to older workers who will probably have more limited 

possibilities in this respect than young people. Also the rethinking of the current policies of 

reconciliation between private life and work seems to be an extremely important element. 

In conclusion, the challenges that trade unions will have to face in order to adapt to new 

production contexts have been described. First of all, the importance of embracing the 

possibilities of improvement in the world of work offered by technological development is 

highlighted. For the union this means to be a dialogue subject in the context of economic 

transition and, consequently, to be more easily involved in the definition of national and local 

strategies. Not only that, it would also have an important part in helping Europe to take on the 

role of innovation leader and the competitiveness of European companies in the world. According 

to the interviewees, moreover, the unions will have to be able to identify strategic sectors on 

which to aim to defend the existing jobs, and which ones will have to give way to new productive 

activities, obviously ensuring that workers are adequately trained to find new possibility of work. 

They will have to be able to rethink the role of collective bargaining and consequently also of their 

structure, overcoming for example the division into categories to replace it with more suitable 

forms of representation. Furthermore, the means of making available to the workers must adapt 

to a much more central role and responsibility of the individual within the production processes; 

therefore, it will be necessary to favor as much as possible a substantial organizational flexibility. It 

is also suggested that it might be important, in this context, to aim at obtaining forms of simple 

but uniform and universal safeguards. The unions will also have to carry out a serious reform work 

to interpret the needs of all workers: this will mean making a generational change between the 

organizations' cadres, and devising forms of light union participation to attract workers who are 

not unionized today; but keeping the additional services available on 
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The questionnaire 
 

Survey on Smart manufacturing in Europe 
 
Interviewee: 
 
Name (Optional): ............................................. 
  
Sector  of experience: ............................................ 
 
Position: ……........................................ 
 
Gender:  M F  
 
Educational level and subject: .............
 
Age: .................... 
 
To which area is your knowledge of smart manufacturing limited? 
 
European and not European countries (please specify which) _________________  
    National territory  ___________________________________________________ 
    Geographical area (please specify which) _________________________________  
    Regions or counties (please specify which) ________________________________  
 
 

1) Thinking about the manufacturing sector, what would you say are the main features of 
the process of digitalisation and smart production in your country?  
Which technologies are acquiring importance and which have not been adopted on a large 
scale yet? 
 (big data, cloud, 3D-printing, augmented reality, robotics, virtual prototyping, radio 
frequency identification, Internet of Things, cybersecurity, ecc.).    
 

 

  
Which features are easier to observe in the companies involved in smart production (work 
flexibility and organisation, workers participation, environmental impact, the use of 
renewable resources, efficiency and flexibility of the productive systems, etc..) and why? 
 

 

 
2) How would you define the level of innovation of the manufacturing industry in your 

country? Which manufacturing sectors, territorial areas and types of companies do you 
think are the most affected by Smart production? Which have been left behind? 
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Please give your opinion on the potential benefits of digitalisation in high social impact 
sectors (Healthcare, public transport, etc..). Do you see any possibility of improvement? 
 

 

  
 

3) What is the impact of smart production on employment? Are there any differences by 
industrial sector and/or technology adopted? Consider for the time being only the 
quantitative aspects of these effects. Strong and critical points. 
 

 

 
4) How is the demand of labour changing (in terms of number of jobs, tasks and 

qualifications required)  as robotics and automation become more widespread? 
 

  

 
 
Are there greater jobs growth opportunities or a risk of an increase in social inequities and 
workers exclusion? Why? How could this trend be modified? 
 

  

 

Which types of contract (permanent/fixed term, occasional employment, collaborations, 
self-employment, job sharing, etc..) are becoming prevalent in smart manufacturing? How 
fast is flexible employment growing? What is its impact on employment prospects, living 
conditions and workers rights (taking also into account social security)? 
 
Positive aspects: 
  

 

 
Negative aspects: 
 

 

 
5) Let us talk about work organisation. 

 
According to your opinion, which features of collaborative manufacturing are more 
common in your sector and territory of competence? Which are more unusual? Feel free 
to share any particular experience. 
Collaborative manufacturing is a production model in which workers operate in a 
cooperative environment and receive training, partial working autonomy, enhanced career 
advancement opportunities and employability; in exchange, they participate in the 
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problems solving processes and put more effort in their work than what is contractually 
agreed. 
 

 

 

What benefits could such a production model provide to workers and companies within 
the context of smart production? 
 

 

 
How widespread do you think "constructive manufacturing" is? Feel free to share any 
particular experience. 
Constructive manufacturing is a model where the labour employed is highly flexible, 
unskilled and not trained within the company, has few career advancement opportunities 
and little autonomy. 
 

 

 
What are the challenges that workers and companies have to face as the relation between 
machines and human labour rapidly evolves?  
 

 

 
 

6) How did the juridical framework and industrial policies affect innovation, digital 
economy development and employment (in smart industries) in your country? 
(Internet and broadband connection, promotion of R&D investments, anti-cyclical 
interventions, working stability, technological platforms, workers training, etc..) 
  

 

 
What is left to be done? 
  

  

 
7) Are industrial relations currently adequate to manage the transformations caused by 

digitalisation and smart manufacturing? Which changes are necessary in order to better 
protect digitalised labour while fostering companies' competitivity? 
Which industrial relations model: conflictual, codetermination, participation, etc.. 
 

 
 

 
Which issues are the most important? (collective/local/company bargaining, industrial 
policies and companies' development plans, employment growth, work organisation, 
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training, social security, local comunities and public administrations particpation in the 
bargaining process, etc..)  
 

 

  

     In conclusion, which challenges do trade unions have to face within the digital economy 
 framework?  

How should representation be adapted to deal with new flexible types of contracts, new 
work   organisation models and the greater importance of self-employment? What should 
trade unions do  in order to better protect "new" and " digitalised" workers? 
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Guidelines for improving Industrial relations in Smart 
production 

Edited by IRES Lucia Morosini, July 2017  

Emanuele Albarosa and Francesco Montemurro, in collaboration with Elena Palumbo 

 

Policies 
 

Digital transition  
 
With respect to public interventions, there are some general areas on which to focus. The first is 
the role the State could take in facilitating the economic transition towards a 4.0 productive 
system. Studies on this topic tend to see these structural changes not so much as an industrial 
“revolution”, but more as a progressive and dynamic evolution; there is, therefore, a great scope 
for public support. This role can be expressed in different lines of: first, the diffusion of the 
knowledge on the 4.0 industry and its consequences; the promotion of the necessary material and 
legal conditions; finally, active interventions in which the public sector itself promotes innovation, 
directly or indirectly. Examples of the latter could be increasing digitalisation in the sectors of 
considerable social utility (healthcare, assistance, transports, education and training, etc.).  
 
The dissemination of technical and operational information on the nature and potential of the 
Industry 4.0 should be achieved in cooperation with social partners. One of the possible 
instruments is the creation of a suitable physical and digital platform. However, this tool cannot be 
designed only as a means of sensibilisation, given the several roles it can play. On the one hand, 
the platform can promote reliable knowledge on issues concerning technologies and 4.0 
processes. On the other, through such platforms many other options are possible: dissemination 
of scientific research, monitoring and valuation of ongoing 4.0 processes, confrontation and 
collaboration between social partners. The latter should be included in the management and 
realisation of the platform’s purposes.  
 
The diffusion of knowledge and the creation of fertile environments for the implementation of 
smart production must be designed also targeting small and medium-sized enterprises. In many 
countries, they represent the vast majority of businesses and employees. However, they are 
usually less likely and able to access information and invest in new technologies. Digital culture of 
SMEs, industrial and other, becomes therefore fundamental for the digital transition 4.0 to truly 
reach a national scale. Nonetheless, it must be supported by specific actions of a more operational 
nature. Development of digitalization in SMEs must be supported by systematic actions aiming at 
strengthening this type of enterprises (access to credit, continuous training, growth capital 
strengthening, etc.).  
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Direct public intervention, from a systemic point of view, must be realised firstly investing in 
infrastructures56. This means implementing and extending national plans for broadband access and 
fast connections. However, it also implies greater efforts in terms of public research and 
development resources, with which to finance or directly implement innovation projects. A third 
type of systemic intervention needed is the elimination or reduction of the digital divide.  
 
The creation of economic and social environments favorable to innovation goes hand in hand with 
the dissemination of research institutes, scientific-industrial parks and clusters. These combine 
business, academic and public entities into institutions capable of developing and spreading 
innovations, as well as good practices. This approach has already been followed by several 
countries in contexts not related to Industry 4.0, and some scientific studies on the impact of this 
approach have already been produced.  
 
Finally, there are several necessary interventions for which the public sector must be the main 
actor of innovation. It must take the lead in many areas, among which are planning and 
coordination, as well as implementation. Planning is essential to speed up the digital transition 
and maximize the results by making the overall economic system's effort efficient. Given the 
scarcity of public and private resources that can be committed to support the transition, sectoral 
plans of digital development are needed. Through these, the commitment of economic actors 
could be focused on those sectors that already play a key role for the economy. These plans are 
also complemented by the development of capabilities: infrastructures, knowledge and know-how 
of economic actors, adequate resources (workers, structures and research centers). The state can, 
in all these respects, have different approaches: partner, lender or simply facilitator. Which to 
choose is a matter of case by case considerations. Digital development plans must also provide for 
appropriate monitoring tools, such as appropriate systems of statistical indicators, impact analysis, 
defined objectives- On the basis of these, the ongoing processes of implementation could be 
modified and improved57.  
 
The public sector can also take care of making financial resources available for the digital 
transition. There are of course several possibilities, in some cases already included in current 
national plans for Industry 4.0: tax incentive for investments in innovative technologies, favorable 
credit schemes or guarantee mechanisms for loans linked to companies’ technological upgrade. All 
fiscal and financial measures in favor of start-ups and innovative realities also fall under this 
category.  
 

Digital skills and training  
 
As previously mentioned, the digital transition can only be achieved in the presence of adequate 
conditions. These include infrastructures (defined in a broad sense) and resources. The needed 
resources are both financial and related to the digital skills of people. In this sense the digital 
divide, which is still an important and worrisome feature of many countries, is a very serious 
obstacle. Overcoming it and, more generally, renewing education systems are fundamental both 
to facilitate the digital transition and to ensure that the process is sustainable. Forecasts made so 
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far by scientific papers show industrial evolution probably won’t lead to the "end of work", but 
rather to a structural transformation of the economy. Millions of jobs will be replaced by others in 
different economic sectors and with different requirements. There will therefore be a need for 
strong interventions aimed at two distinct objectives. The first one is ensuring the upgrading of 
current workers’ skills during the transition, so that they are not excluded from the new 
productive reality. In the long term, instead, the challenge will be to create an adequate training 
system. This must be able of providing the economic system with the human capital it needs and 
the workers the greatest possible chances in terms of employability. In this context, continuing 
education becomes an essential and structural element of people’s working life and enterprises’ 
life cycle.  
 
Re-skilling and up-skilling of current workers in shrinking sectors are likely to be complex and 
require several coordinated interventions. On the one hand there is the obvious need to ensure, 
as far as possible, that businesses do not renew staff who no longer have the skills necessary to 
operate in new production processes but instead retrain them. According to views expressed on 
this matter, a large part of the current staff will be more than capable of operating in the context 
of Industry 4.0, once adequately trained58. Efficient and constructive industrial relations, 
particularly at firm-level, are therefore of crucial importance. However, reskilling processes are not 
likely to be implemented without public support; the latter should be given through tax incentives, 
dedicated financial funds and most importantly planning and coordination. Public tertiary 
education institutions could be involved as well, providing general training courses in the digital 
field and other areas. 
  
Anticipation and forecasting of the likely evolution of demanded occupations are crucial for 
governing such processes. Various analyses59 highlight the need for a process of preventive 
analysis of future changes in the skills required from workers. This could be more effectively 
accomplished through collaboration among social partners. Indeed, important synergies could 
arise through the design of a national or even international Skills Agenda.  
 
However, some sectors (like manufacturing) will see their workforce steadily shrink, regardless of 
systemic public interventions. Therefore, the latter must be aimed also at ensuring a safety net for 
people who will lose their jobs. Maximising the efficiency of public and private employment 
agencies becomes a priority. These agencies must make professional and digital training their core 
service, unlike what is happening today in different countries. To deal with skills mismatch, active 
labour market policy systems should take immediately involve people looking for work in training 
plans, without waiting for them to become long term unemployed. The debate on the possibility 
that countries ensure a minimum level of subsistence through guaranteed minimum income 
schemes is also more actual than ever.  
 
As for the sustainability of the training system in the long term, there are several lines of action to 
follow. The formal education system must be renewed to transmit, from the early years of 
schooling, the ability to live in and relate to a strongly digitalised context. Various analyses and 
proposals support the idea of including so-called e-culture from primary education60.  
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It is generally accepted that a strong focus on the duality of the education system will be needed. 
As far as technical training is concerned, the focus must be on multidisciplinary fields, as it has 
recently been the case for mechatronics. IT, mechanical and electrical skills will become much 
more complementary for workers, who will have to use all of them in their jobs. In addition, 
technical and vocational training courses will have to be more closely related to productive 
realities and operational. Technical and professional training should be provided also at higher 
levels, through non-university tertiary education programmes enabling to train high-profile 
technicians. University education will have to be renewed as well, focusing on scientific 
programmes and providing increasingly more IT skills, regardless of the chosen field of 
education61. 
 
An extremely important aspect is the disappearance of clear boundaries between formal 
education and the world of work. Work-related learning should not only become the norm in 
formal education, but also be perceived as a fundamental and indispensable component of 
personal training. Clearly, education personnel should be reinforced and there should be 
guarantees of involving students only in truly educational working activities. According to a survey 
recently conducted by the Unione degli Studenti involving around 15.000 students who had 
participated in working-related activities, 57% of them carried out activities unrelated to their 
studies and 40% thought their rights had been denied. Learning periods in companies should 
therefore not simply bring students closer to the world of work, but fully complement training in 
institutions. They should provide opportunities to learn and practice not only technical skills, but 
also the so-called soft skills. The latter become fundamental in a context in which workers operate 
in increasingly cooperative environments, with higher levels of autonomy and responsibility.  
 

Legal evolution  
 
The diffusion of digital technologies and production processes create a strong need for ad hoc 
legal intervention. The risk of legal vacuums indeed has serious consequences not only for the 
implementation and spread of the innovations, but also on the conditions of workers involved in 
the digital transition. Therefore, it is necessary to ensure a legal context that is both adequate and 
designed to anticipate the challenges of ongoing deep economic and social change.  
 
The leading principle for the legislator should be the balance of flexibility and ability to shape the 
innovation process. It would not be desirable that laws on digital markets simply recognised ex 
post changes already realised in a condition of legal vacuum62. 
 
Intellectual property rights must be regulated to avoid the risk of digital and technological 
monopolies. This would also foster the spread of innovations in the economic system. 
Furthermore, new technologies should be adopted by firms according to legal, technical and 
ethical standards, and only after having cautiously evaluated technical and workers-related risks63. 
The technological upgrade of industrial capital should moreover be carried out following precise 
environmental sustainability regulations.  
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Virtually all analyses of Industry 4.0 published insofar highlight that the use of great quantities of 
data will be fundamental for the new industrial models. Big data use is already common to design 
development and market strategies in large firms; however, as Industry 4.0 spreads it will become 
more accessible and pervasive, and involve a greater number of processes. These developments 
make the definition of clear rules on personal data protection a necessity, especially those of 
workers. Precise limits must be set to the collection, elaboration and commercialisation of data, 
ensuring the protection of people’s and workers’ rights. Sensitive data confidentiality must be 
guaranteed, just as workers’ right to access information on the nature and means of collection of 
the data. The legislator and collective bargaining will have to set limits to the possibility for firms 
to monitor workers’ activities, as smart factories could technically allow for almost limitless 
supervision. Information on the methods of supervision should furthermore be guaranteed to the 
workers.  
 
In the last years already, the rapid evolution of production systems has generated many atypical 
job relations. Moreover, the current trends lead to suppose that others will appear as instruments 
to cope with rapidly changing economic contexts. Lawmakers face therefore the essential task of 
avoiding that these new forms of work are left in a limbo, leaving important uncertainty with 
respect to workers’ rights. The worst possibility would be indeed a race to the bottom. This 
requires precise and extensive data on these new job relations, not always captured by national 
and European statistical offices. Secondly, a clear legal setting is needed; given the current 
integration of European markets, it should be agreed upon at the EU level. Lawmakers should also 
recognise the likelihood of future continuous changes in work relations. Industrial relations and 
monitoring capabilities should therefore be fostered, as instruments to adapt the legal context to 
new economic systems. Parliaments will need to distinguish between those forms of work that 
need to be addressed through specific interventions, and those that can be dealt with in a wide 
reform of the self-employed rights. Eurofound suggests that one of the latter could be the case of 
portfolio work. There is usually a lack of regulation on some of these new forms of work, as the 
employee and job sharing, and the interim management; others, instead, seem to impose on 
workers an extreme flexibility, as the crowd working and occasional jobs. Precise interventions are 
therefore needed to ensure workers’ protection. New regulations and expanded monitoring will 
indeed be fundamental for a sustainable evolution of the labour market64. 
 
Telework is another issue that must be regulated coherently. It can benefit substantially both 
employees and employers through increased flexibility, time and commutation savings, better 
work life balance and reduced stress. It could also be a fundamental instrument to foster labour 
market participation of some social groups, as the elderly, disabled persons or parents with young 
children. However, it could raise serious issues if left unregulated. First, the legislator must identify 
the existing different types of telework: home-based work, mobile work or simply work 
occasionally carried out from remote through the ICT. Each of these requires a specific focus. 
Furthermore, it should discourage telework activities aimed to supplement, and not substitute, 
usual working time. Regulation should, moreover, ensure that all worked hours are retributed, 
even if performed away from the usual workplace. Enhanced flexibility should also be limited to 
ensure appropriate rest periods and the respect of workers’ private life. Workers safety poses a 
great challenge to telework regulation as well650. These and other issues must be dealt with by 
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trade unions and employers associations through collective bargaining, at least in their general 
terms. In this framework, or by means of legislation as in France with Article 55 of the Loi du 
Travail, the legal system must recognise some sort of right to disconnect.  
 

Work organisation  
 
Economic analyses on Industry 4.0 carried out insofar suggest that extreme production flexibility 
will be a major feature of the new industrial system. Machines interconnection, robotics and 
artificial intelligence, virtual prototyping and big data will allow for much more direct links 
between products and consumers’ preferences. The true value added of Industry 4.0 would 
therefore be the more extensive customisation of production processes; this, in turn, would entail 
efficiency and probably sustainability gains. According to this type of conclusions, the industrial 
transition would lead from low price mass production towards an on-demand high value-added 
production system.  
 

Collaborative manufacturing  
 
The work organisation model deemed optimal to reach the above efficiency and flexibility gains is 
called collaborative manufacturing. Similar concepts, however, have been presented under 
different names. Under this system, firms intensively use skilled and versatile labourers, who can 
adapt to frequent changes in the production processes. Because of the latter, workers are deeply 
involved in production management and in problem-solving activities, and thus acquire greater 
autonomy. Incentives to productivity coexist with vast investments in on-the-job training, career 
opportunities, collaborative environments and adequate protection. The latter is not to be 
intended only in contractual terms, but more importantly as the possibility of being reassigned to 
different tasks in case of need. This possibility is open exactly because of the investments in 
personnel training. In exchange, workers take greater responsibilities in leading everyday activities 
and problem-solving processes. Moreover, they put more effort than what contractually agreed, 
and accept higher levels of flexibility of pay and work organisation. 
 
 

Workers autonomy and horizontal organisation  
 
Collaborative manufacturing implies greater work flexibility, more decentralised decision and 
planning processes, more integrated production systems and greater use of transversal skills and 
abilities. Flexibility will entail rotation of tasks, and therefore requires from workers versatility and 
multidisciplinary technical skills. Manufacturing workers will take on more responsibility, especially 
in the framework of autonomous teams; they will deal with manual tasks, but also progressively 
more with planning and monitoring operations. Production volatility entails higher levels of 
workers involvement and centrality in production processes. Closer collaboration between 
management and production personnel requires therefore decision responsibilities to be more 
widespread.  
 
Cyber Physical Systems (CPS) are strongly linked to this point. CPS are work environments or 
methods in which workers operate in collaboration with artificial intelligences. These human-
machine systems have been used to theorise some scenarios, usually distinguished in human-
based and machine-based. Under the former, workers retain control of the production process, 
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heavily assisted and complemented by the artificial intelligences. Under the latter, instead, the 
machine is the centre of the system and is simply monitored and repaired by workers. Clearly, the 
former type of system is more desirable from the worker’s point of view: work pleasantness, 
workers’ opinion of their job, career and employment opportunities would certainly be enhanced. 
Furthermore, it would better suited to the needs of collaborative manufacturing, as described 
above.  
 
An interesting proposal has been made on these premises, i.e. that of socio-technical systems. 
These are systems integrating organisational, technical and human aspects of production 
processes and recognising their high levels of interdependence. Under such systems, firms should 
design processes that keep the workers at the centre of production, despite a substantial 
assistance from technologies. They should also allow them to participate to all production phases 
and therefore acquire greater autonomy and lifelong learning opportunities. Features of Industry 
4.0 production systems should include: vast possibilities of monitoring and control, the use of 
intelligent assistance systems, tasks flexibility and learning opportunities, together with forms of 
self-management and decentralised organisation66.  
 
These features make the revision of the actual occupations classification system necessary, 
particularly with respect to job statuses. 
 

Work organisation flexibility  
 
Less standardised production systems require greater flexibility of place and hours of work, as 
traditional cycles of production and usual working schedules disappear. Working time must adapt 
to better fit productivity objectives, although considering the risk of excessive flexibility on 
workers’ condition, safety and health. This is particularly important if flexibility is unilaterally 
imposed by firms.  
 
Furthermore, situations in which the constraint of the traditional workplace is removed are likely 
to occur more often. Even in the manufacturing sector, new technologies, remote control systems 
and the growing importance of planning activities will allow to work away from the usual 
workplace. This could likely cause the spread of telework: workers will not be bound to a specific 
location, but will be able to perform at least part of their duties from home, while commuting or in 
other places.  
 
Greater flexibility of production should also entail a constructive social dialogue on the nature of 
work contracts. Based on the foreseeable structural features of future productive systems, the 
European Economic and Social Committee67 suggest analysing deeply the flexicurity option and 
further developing it. Greater flexibility of labour demand should therefore coexist with a more 
active role of the State in assuring workers against unemployment risks and “smoothing” 
transitions between jobs. This would reduce costs for firms during low demand spells, ensure a 
safety net for workers and allow for more dynamism in the labour markets. However, this implies 
putting many resources in active labour market policies and developing greater operational 
capacities of the public sector in training and providing services to the unemployed. As of today, 
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these are often lacking. Therefore, Industry 4.0 contractual solutions must at the same time be 
flexible and ensure that firms invest in workers’ qualification, training and employability. The latter 
would, in this way, better equipped to face transition periods. 
 

The role of trade unions  
 

Industrial relations  
 
Industrial relations are greatly diverse at the European level, even with respect only to the 
countries participating to our project. These differences concern firstly collective bargaining 
processes and the role of firm-level agreements. For instance, in some countries the former are 
substituted for or their role is carried out by national laws. This being noted, our wish is to see the 
scope of collective bargaining, in its many forms, extended. Its distinctive features should be: on 
one hand greater attention to workers’ right protection and inclusion, given the strong and partly 
uncontrolled evolution of production processes; on the other, the aim of rebuilding production 
and value chains. 
 
An important issue to be discussed through industrial relations is how to redistribute to workers 
part of the income generated by productivity increases. Promotion of wage raises, reduction of 
the existing wage differentials among countries and gender gaps, the fight against underpaid work 
– often affecting mostly youth – are all important steps to take in this direction. Furthermore, they 
are all in line with a recent resolution of the European Trade Union Confederation executive 
committee on a “Common strategy for raises of low and minimum wages” (Malta, 15-
16/03/2017).  
 
Wage raises would benefit the entire economy, just as new productivity enhancing investments. 
Collective bargaining and rights should be at the heart of the debate and a common objective to 
all EU countries.  
 
According to some studies68, since 1997 productivity has grown more than salaries. Recent 
interventions from the governments of Italy and other countries, shifting incentives on firm-level 
agreements, do not seem adequate. Collective bargaining remains fundamental for wage growth, 
which is anyhow to be pursued by countries. Reports from the European Commission suggest to 
Italy and other member countries to extend the coverage of collective agreements; moreover, 
they request further investments in R&D, infrastructures and workers training69.  
 
Digitalisation will foster the demand for flexible and customised solutions to firms’ everyday 
reality. Thus, a greater scope of firm-level agreement would be beneficial to all social partners. 
Nonetheless, it would entail many serious risks, especially with respect to the protection of 
workers’ rights. Decentralisation of the collective bargaining should therefore be carried out 
through a coordinated process; countries should ensure that limits to firm-level autonomy are 
precisely defined by national, regional or sectorial agreements. Broader-level bargaining should 

                                                           
68

 Fadda S., Produttività, contrattazione e patto sociale. «Quaderni di Rassegna Sindacale» n. 2, 2013, Tridico, P., 
Riforme del mercato del lavoro, occupazione e produttività: un confronto tra l’Italia e l’Europa , 2014 
http://host.uniroma3.it/centri/jeanmonnet/pdf/Contributo%20Tridico%20Sindacalismo%20n.28.pdf  
69

 See, for example, the Italy 2017, https://ec.europa.eu/info/sites/info/files/2017-european-semester-country-
report-italy-it_1.pdf. 



166 
 

set mandatory standards, with respect to the rights and protection of workers, to limit firms’ 
autonomy to negotiate working conditions70. In this framework, the issue of ensuring the 
application of workers’ rights even in small firms becomes fundamental. 
 

Participation, collective bargaining and variable pay  
 
A need for more collaborative collective bargaining environments, whose main principle would be 
co-determination, is likely to emerge. The reason is that human capital will become increasingly 
more important in firms, whether they are innovative or not. Entrepreneurs have started to 
acknowledge the necessity of increasing workers involvement in the development of the firm. 
Codetermination could be fostered through the expansion of information and consultation of 
trade unions and employees’ representatives, and their systematic inclusion in decision processes 
related to technological upgrades. It is important that workers’ and trade union involvement 
concerns also the issues of business development and industrial strategy.  
 
In such a context, good firm performances become more and more an objective common to 
management and workers. This happens also because of more widespread forms pay based also 
on workers’ and/or firms’ productivity. However, workers inclusion cannot be limited to wage 
incentives and profit-sharing instruments. To reach an effective cooperative bargaining, structural 
instruments of participation to the management of production are needed. Studies of trade union 
experiences highlight some possibilities, such as employees-supervisors and employees-
management meetings, firm surveys and suggestions/feedback schemes available to workers.  
 

The role of workers  
 
As it has been highlighted, the 4.0 production model will be much more flexible than the current 
one with respect to products, processes, demand cycles and technology adopted. These features 
will strongly influence the management of production, tasks rotation and skills diversity. Workers 
will also face important risks in technologically improved enterprises. On the one hand, a 
polarisation between skilled and unskilled occupations is likely to happen. This implies a growing 
risk of being assigned to lower level tasks, particularly for low-skilled workers and if there is no 
adequate training strategy. Setting appropriate rules through which ensure at the same time 
sufficient dynamism and workers protection becomes, thus, an important need. Furthermore, 
reinforcing team work seems one of the possible solutions, as it is more adaptable to day-to-day 
production needs, especially as workers’ competences become more diverse. Therefore, there is a 
need for compromises that would satisfy all parts with respect to workers’ autonomy and tasks 
complementarity and rotation. 
 
Workplace and time schedules  
 
Changes in the economic and productive system, as well as the limited impact that national and 
EU regulations have on them, require policymakers and social partners to seriously consider 
redistribution of working hours to increase employment. While acknowledging the complexity of 
the issue, especially in period of low and stagnant wages, we do deem the introduction of 
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measures aimed to reduce working hours and increase total employment a necessity. Such a 
policy would have to be designed to suit particularly the needs of low-skilled workers.  
 
As already noted above, working time settings may have to be reconsidered, perhaps allowing for 
more diverse solutions. However, it certainly is a delicate matter. Collective and firm-level 
bargaining must distinguish clearly between working time at the workplace and in other places. 
Some analyses suggest changing the nature of retribution, from hourly pay to salaries more 
extensively related to production objectives. Furthermore, higher working time flexibility could be 
achieved through greater firm-level autonomy in this respect, clearly with precise limits. Other 
solutions could be to consider not daily hours but weekly or monthly averages; alternatively, forms 
of “time banks” could be introduced. Under the latter setting, workers could exchange additional 
working hours for longer resting periods when suitable. Many of the above approaches do not 
fully respect workers’ rights: there clearly are risks for health and safety, work life balance and 
even lower productivity, because of longer working times. Our view is, therefore, that these 
matters should be dealt with carefully through collective bargaining.  
 

Training  
 
In high tech firms, training opportunities and continuous skills upgrading are likely to be the 
central element of industrial relations. They certainly are necessary to labour market sustainability 
in a context of high demand volatility. As working conditions become unstable because of less 
linearity in production cycles, workers need to acquire and renew on the job those skills that 
would maximise their chances of wage and employment stability. The updating of competences 
should therefore be the focus of the dialogue between social partners. This dialogue will have, 
moreover, the fundamental task of ensuring the re-skilling of actual manufacturing workers. This 
process goes far beyond the above updating of working knowledge. Social partners could 
cooperate on several instruments. Firstly, technical standards for new technologies would help 
making the required training as uniform as possible and avoiding rapid obsolescence of 
knowledge. Furthermore, especially during the re-skilling of the actual workforce, firms, trade 
unions and if possible also formal education institutions, should cooperate to identify those likely 
to be demanded in the future. This would allow to anticipate the needs and design coherent 
training and education programmes. On the job activities should represent a fundamental part of 
training, and the professional paid training should become more widespread. The objective should 
be to institute a true right to training for all workers. 
 

Further issues 
  
Many other matters will have to be dealt with through industrial relations. The latter will have to 
keep pace, through monitoring, with technological evolutions and ensure adequate working 
conditions. The first of these issues is certainly work safety. Automation, on the one hand, will 
help avoid tiresome and dangerous tasks, and could benefit ergonomically those workers who will 
be assisted by machines. On the other, nonetheless, adopting systems based on artificial 
intelligences will require to cautiously consider potential risks for workers. Another delicate 
matter is workers’ privacy: employees will indeed operate through technologies whose value 
added will most often rely on the capability of collecting and analysing data. Social bargaining will 
therefore play a role of support for lawmakers in designing laws on work privacy. This role will be 
the more fundamental the more rapid will be the evolution of industries. Finally, social partners 
will face the task of designing the legal framework for new forms of work, that have been 
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increasingly appearing in the last years. New and common standards will be needed to redefine 
the concepts of dependent work and self-employment, and institute adequate forms of social and 
contractual protection for both. 
 
 

 


