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Abstract. The notion of social sustainability has been developed aiming at 

global growth. Policy makers have elaborated on this concept at regional and 

country level. Institutions and associations representing the scientific and tech-

nological environment have proposed their visions. Enterprises have adopted 

Corporate Social Responsibility practices. In this context, the role of manufac-

turing may have appeared so far limited to the specific  aspects  related to the 

workplaces. However, a broader perspective can lead to an extended awareness 

on how manufacturing can contribute to the social sustainability.
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1 Introduction  

The concept of sustainability emerged at the end of the eighties in the World Com-

mission on Environment and Development report, which, instead of assessing the 

state of natural resources, highlighted possible ways to combine economic growth 

with environmental and societal issues. In particular, the following definition of sus-

tainable development was provided: ‘Development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs’ [1]. 

The “inter and intra-generational equity, the distribution of power and resources, em-

ployment, education, the provision of basic infrastructure and services, freedom, jus-

tice, access to influential decision-making fora and general ‘capacity-building’ have 

all been identified as important aspects of the development paradigm” according to 

the literature review on social sustainability examined in [2]. 

Sustainable development has become one of the main concern for policy makers at 

national and international level as well as the definition of appropriate frameworks for 

assessment. The problem of assessing social progress has been addressed in the 

Stiglitz report [3]: novel approaches have been proposed for measuring quality of life 

from an objective perspective, considering health, education, personal activities, polit-

ical voice and governance, social connection, environmental conditions, personal 

insecurity, economic insecurity, but also from a subjective perspective and including a 

comprehensive assessment of inequalities. 



This paper illustrates how social objectives and concerns of policy makers have been  

reflected, interpreted and addressed by the manufacturing industry and propose an 

extended perspective and a roadmap for further research.    

2 State of the Art 

As sustainability has been recognized as a global challenge, public authorities, institu-

tions and individuals representing the scientific, technological and industrial envi-

ronment have started discussing how they should contribute to address this issue.  

In [4], the American Association for the Advancement of Science recognized analyses 

shortfalls of sustainable well-being, identifying a set of topics in which science and 

technology have a significant role to play. CIRP has proposed a multilevel framework 

for proactively pursuing competitive sustainable manufacturing, involving industry, 

public authorities and academia, all the stake-holders at the global, super-national and 

national level [5], while the most recent trends and research challenges have been 

clearly outlined in [6]. 

At the macro level, the main stakeholders further elaborate on the themes of research, 

innovation and education as the key enablers for shaping the future, frequently adopt-

ing a participative approach, based on discussion and public consultations. The Euro-

pean Factory of the Future Research Association [7] has undertaken an open consulta-

tion on the proposed research roadmap, which includes several topics tightly related 

with social sustainability, increasing human achievements in future European manu-

facturing systems, creating sustainable, safe and attractive workplaces for Europe,  

creating sustainable care and responsibility for employees and citizens in global sup-

ply chains. 

On different levels, scientists are developing new theories in order to better support 

from a theoretical viewpoint the integration of social sustainability in the disciplines 

and practices of manufacturing. A framework for increasing and assessing sustainabil-

ity awareness among scientists has been developed as a contribution to better inte-

grate sustainability concepts in production research activities [8]. 

Corporations have become aware of their environmental and social responsibilities, 

encouraged by regulators and media. Corporate Social Responsibility (CSR) practices 

have become more and more common, although often fragmented and disconnected 

from the business strategy. According to [9], “Addressing social issues by creating 

shared value will lead to self-sustaining solutions that do not depend on private or 

government subsides”. Each company has to find the way most appropriate to its 

strategy.

In recent years, following to the well-known trends of globalization, transformation 

from vertical value chains to open value networks, web 2.0, crowdsourcing, demateri-

alization, virtualization and so on, management theory has developed new approaches 

which are more coherent with the emergent business and social landscape, leveraging 

the human factor along with technology enablers. Some researchers have recom-

mended that management should evolve to foster trust and teamwork; to create a flu-

id, flexible, customized work community environment; to decompose vertical organi-

zational structures towards inter-intra organizational networks with emergent new 

roles for facilitators and brokers; to create new exciting, entertaining and challenging 



workplaces for young people [10]. Others promote a cultural change as the solution to 

reinforce the companies’ commitment towards more innovative ways to manage 

workforce, in a work-life integrated perspective [11]. 

Relations between organizational factors, individual psychological status and eventu-

ally behaviour have been studied for many years under different perspectives and 

facets. Although the picture is really complex and often fragmented, evidence of rela-

tions between contextual factors and individuals empowerment have been demon-

strated [12]. In recent years, analysis on employees wellbeing highlights that more 

than in the past, individual have to deal with different objectives, desires, expectations 

and responsibilities, which can be clustered in two main categories of work and life. 

According to [13], “dual-centric experience” provides “more overall satisfaction, 

greater work-life balance, and less emotional exhaustion”, that organization should 

take care of employees as whole individuals in order to enhance their wellbeing. 

Companies that implement policies in this sense, giving support for family responsi-

bilities, improving employee health, leaving more time away from work, pursuing 

education and training, and supporting voluntarism appear to better perform on the 

financial side as well. Better performance can be related to the capability to attract 

and retain employees, to more effective behaviour of more satisfied employees, but 

also to better reputation of the company. Further studies [14] confirmed that line 

management support and trust is of the utmost importance to establish good relations 

with employees and thus subsequently favouring employee wellbeing at work.  

In [15], the survey‘s results suggest that company should “create a workplace envi-

ronment in which workgroup support takes place on a continuous basis. Moreover, 

managers should place greater relative emphasis on promoting and developing em-

ployees' organizational commitment given its high impact on favourable external 

representation behaviour. These actions will, ultimately, improve the company's per-

formance.” 

With the increase of complexity and dynamicity of the business and manufacturing 

environment, and with automation and information technologies becoming more and 

more pervasive in the factory and in the supply chain, human intelligence knowledge 

and expertise is highly appreciated. The human-centricity has become a goal for the 

design and innovation as “the development of a product requires that always be taken 

into account the perspective of the people who build, maintain and operate it” [16]. 

“Meta-design theory emphasizes that future use can never be entirely anticipated at 

design time, as users shape their environments in response to emerging needs; sys-

tems should therefore be designed to adapt to future conditions in the hands of end 

users”, as stated by [17]. This concept stands for end-users in domestic environments 

as well as for employees in a working environment, where co-designing and ”human 

centerdness” are applied in organizational development settings [18]. According to [7] 

manufacturing is evolving from being perceived as a production-centric operation to a 

human-centric business with greater emphasis on workers, suppliers and customers 

in-the-loop”. Manufacturing 2.0 [19]envisions “workers and managers alike given 

more opportunity for continuous development of skills and competences through 

novel knowledge-delivery mechanisms”. The human centricity paradigms involves 

inclusion for young and elderly people: “Future enterprises will not only be better 

equipped for transferring skills to a new generation of workers but also proficient in 

assisting older workers with better user interfaces, intuitive user-experience-driven 



workflows and other aids, such as mobile and service robots. Furthermore, Manufac-

turing 2.0 enterprises would be equipped with interactive e-learning tools to facilitate 

students, apprentices and new workers gaining understanding of advanced manufac-

turing operations involving new ICT paradigms” [19]. 

3 Dimensions of social sustainability 

Defining social sustainability objectives and their corresponding indicators is a chal-

lenging task a) due to the multilevel, multi-stakeholder and multifaceted nature of the 

addressed themes, b) due to the interaction with environmental, economic and institu-

tional aspects, and, finally c) due to the uncertainty about the beliefs and models to be 

used as a reference. However, the need to monitor and steer sustainable development 

has challenged policy makers and the scientific and technological community to de-

velop studies for the definition of applicable assessment methods and tools.  

Papers, reports and literature reviews on social sustainability assessment, such as [20], 

[21], [22], [23], [24], [25], [26] [27], clearly show that priority is given to the defini-

tion of appropriate set of indicators as practical means to evaluate and compare per-

formances either at macro and at micro level. However, there is a great fragmentation 

in the conceptual frameworks, so that different dimensions appear in alternative or 

intermingled lists, used to collect and group indicators. In general, the following limi-

tations can be observed: 

- lack of conceptual clarity in the definition of the dimensions to be assessed, with 

frequent confusion between impact categories (i.e. child labour, consume priva-

cy), objectives (i.e. equal opportunities), subjects’ implementation of policies (i.e. 

labour practices, respect of indigenous rights) stakeholders groups (i.e. workers, 

consumers); 

- shortfall in the identification of the stakeholders; 

- poor awareness and representation of the relationships and inter-linkage among 

and within the dimensions and the indicators. 

In the available schemas indicators have been set in relationship with each of the dif-

ferent dimensions, relevant for manufacturing social sustainability, as illustrated in 

Figure 1, but the interdependencies among these dimensions have not been explicated. 

Figure 1 Dimensions of social sustainability in relationship with indicators  



4 Perspectives  for developing a social sustainability roadmap 

for manufacturing 

Considering the complexity of the subject, in order to overcome the existing issues 

and better support the progress of social sustainability in manufacturing, a research 

roadmap is needed.  To the authors’ judgement, future research will have to thorough-

ly investigate the complex network of cause-effect relationships and interactions that 

connect manufacturing and its performances to the sustainability themes, as repre-

sented in the simplified schema of Figure 2.  In particular, research should address the 

following topics. 

- The definition of relevant categories for social sustainability to be used in rela-

tionship with the manufacturing impact on the different classes of roles and 

stakeholders. These categories should represent the end-point impact of manufac-

turing, instantiating the sustainability themes defined by policy makers.   

- The identification of the relevant eco-system roles and stakeholders, considering 

all the types of interactions that an industrial enterprise directly or indirectly may 

establish with individuals, associations, private and public institutions. These 

roles and stakeholders should constitute the mid-point nodes in which to assess 

the manufacturing impact. 

- The analysis of the effects that manufacturing strategies, policies and practices 

induce on the eco-system roles, taking into account mutual interactions and inter-

dependencies in the eco-system, and the social and financial implications. 

-

Figure 2 Manufacturing and Social Sustainability simplified cause-effect relationships 

In fact, all the decisions and actions made by manufacturing enterprises create differ-

ent types of interaction with one or more roles in the eco-systems, even directly or 

indirectly, by triggering other players’ actions and reactions, as illustrated by the fol-

lowing examples.  

- Policies for recruiting, retaining and managing human resources obviously affect 

internal staff, but also actual or potential candidates for jobs, all their families, 

other legal entities offering jobs. In addition, policies concerning educa-

tion/specialization entry levels and training may influence schools and universi-

ties to the extent to trigger the creation of special courses, in some cases in col-

laboration with the manufacturing enterprise. 

- Health, postural, dietary, hygiene programs, screening or caring services offered 

or incentivized for employees and their families can affect health care systems 

and contribute to increase health standards in the populations. 

- Environmental monitoring systems set up and managed by a factory may interact 

with local authorities supervision and contribute to increase safety and security of 

the surrounding inhabitants. Furthermore, emergency and disaster recovery plans 

involving manufacturing staff and equipment might be programmed in collabora-



tion with other institutions and agencies, providing additional environmental and 

social benefits. 

- Procurement policies, supplier evaluation and management can affect local work-

ers, such as service providers’ staff employed for ancillary activities in the facto-

ries, such as cleaning, packaging, logistics, their health and safety conditions, 

rights and fair wages as well as the more extensively analysed supply chain em-

ployees and their environment, in foreign countries. 

- Criteria and procedures for product and service design, marketing and delivery 

can affect customers health, life style, privacy, but can also impact other roles in 

the value networks, such as providers for maintenance or application services or  

end of life operators, who may be favoured, hindered or endangered in their eco-

nomic and social activities and relationships. 

- Involvement and engagement in activities aiming at influencing industrial re-

search, education programs and policies through different forms of association 

and participation can also shape the future of manufacturing towards more sus-

tainable development. 

Manufacturing has traditionally pursued economic, quality, service and flexibility 

performances. Sustainability objectives have often been superimposed rather than 

integrated in the corpus of existing theories and practices. Further research is neces-

sary to better understand all the social implications of manufacturing-related process-

es, decision making, behaviours and the interplay with business and economic results. 

To the opinion of the authors, a research roadmap should aim at the definition of a 

manufacturing sustainability reference model, as the illustrative example of Figure 3, 

to be used for the analysis, evaluation and revision of the manufacturing theories and 

practices in order to better assess and improve social sustainability. 

Figure 3 Dimensions of social sustainability in relationship with indicators 

Future research should leverage existing literature from different disciplines, but also 

evidence from the field, experts judgement, case studies and should address methods 

and tools to assess and prioritize the types of strategies, policies and actions with 



higher potential impact on social sustainability categories, as well as viable economic 

and financial performances. Main achievements should lead to the definition of manu-

facturing specific policies, indicators frameworks, codes of conducts and principles, 

guidelines, to support pursuing and assessing social sustainability.  

5 Conclusions and Outlook 

The knowledge about manufacturing specific current and potential role versus social 

sustainability is still limited to the main and most evident aspects. Further research is 

needed to extend the perspective and achieve greater awareness of the different ways 

in which social sustainability can be pursued through interactions with all the roles 

and stakeholders of the manufacturing ecosystem.  

The authors proposed an approach for a research roadmap that may lead to a reference 

model, methods and tools to better guide and strengthen the contribution of manufac-

turing to the global objective of an inclusive and sustainable development.  
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