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Abstract 

As industrial sustainability measures and interventions play a central role in enhancing the 

sustainability performance in industrial firms, it is of great importance to properly understand the 

factors that might influence the decision-making process leading to their adoption, namely barriers 

and drivers. However, there is scarce empirical literature discussing barriers and drivers to 

industrial sustainability as well as the effect of contextual factors or of the firm‘s approach towards 

sustainability issues. For this reason, we conducted an exploratory investigation in 26 small and 

medium enterprises operating in the chemical and metalworking manufacturing sectors across 

Germany and Italy. Our preliminary findings show that the sampled firms are mainly hindered by 

economic barriers and fostered by external drivers. The investigation highlighted the influence of 

the contextual factors sector, country, and size on the perception of barriers and drivers. Moreover, 

the presence of a dedicated manager for sustainability, the number of certifications held by a firm, 

and a holistic definition of sustainability, seem to affect the barriers and drivers perceived by the 

sampled industrial decision-makers. The paper concludes by offering insights to both theoretical 

and practical discussion over the adoption of industrial sustainability measures, while also 

providing additional knowledge to practitioners and policy makers on critical areas for the 

improvement of industrial sustainability. 
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1 Introduction 

The sustainability-related debate is constantly gaining relevance in the industrial and management-

related discussion, and sustainability is recognized as a competitive factor for the industry (Bastas 

and Liyanage, 2019). Fostering the adoption of practices, actions, interventions to attain sustainable 

performance in all its dimensions - environment, social and economic, also in light of meeting the 

Sustainable Development Goals (SDGs) (United Nations, 2015) and the upcoming European Green 

Deal (European Commission, 2019a), is thus crucial. Within an industrial context, the above-

mentioned practices, actions, interventions can be addressed as Industrial Sustainability Measures 

(ISMs). ISMs are technical or organizational measures, tailored on a specific firm's characteristics, 

intended at improving a firm's overall sustainability performances (Klewitz and Hansen, 2014); 

ISMs can address one or more sustainability pillars, whilst having no impact or a positive impact on 

the others (Trianni et al., 2017b). ISMs proved to be effective and can bring positive impacts on the 

overall firms‘ performance (Hami and Utara, 2015): nonetheless, industrial firms are still struggling 

with their adoption due to a number of barriers (Trianni et al., 2017b), and should be fostered by 

drivers for sustainability (Sudhakara Reddy et al., 2014). Understanding the barriers and drivers 

influencing the sustainability decision-making process within firms is of fundamental importance 

(Cantele et al., 2020) and necessary to help industrial decision-makers properly address the 

challenges of enhancing their sustainability performance (Paletta et al., 2019). 

The need for understanding the factors influencing the adoption process of ISMs is particularly 

relevant for Small and Medium-sized Enterprises (SMEs) (Cantele and Zardini, 2018). SMEs still 

present ample room for improvement in all the areas of industrial sustainability (Trianni et al., 

2017b). In the European landscape, SMEs are key to economic growth, innovation, job creation, 

and social integration (Eurostat, 2018), representing 99.8% of firms (European Commission, 

2019b). SMEs significantly contribute to the use of resources, pollutant emissions and occupational 

injuries and fatal accidents (Micheli et al., 2021; Sáez-Martínez et al., 2016). The single SMEs 

usually do not have a great impact in terms of sustainability but their combined effect is relevant 

from an environmental and social perspective: SMEs account for about 70% of industrial pollution 

(Cantele et al., 2020; Meng et al., 2018) and about 80%-90% of occupational injuries and fatal 

accidents (European Agency for Safety and Health at Work, 2009). However, SMEs are not always 

aware of their impact (Feil et al., 2017) and overall less inclined than larger firms to undertake 

transformational changes (Mitchell et al., 2020). Besides, they can also differ from larger firms in 

terms of the importance of managerial values (Sáez-Martínez et al., 2016). The latter is a relevant 

aspect as the majority of European SMEs are independent (Eurostat, 2018) so that the owner plays a 
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pivotal role towards growth and innovation (Marcati et al., 2008; Ribeiro-Soriano, 2017) and 

enhancement of sustainability (Chassé and Courrent, 2018).  

Previous literature showed that contextual factors can influence the barriers and drivers perceived 

by industrial decision-makers in charge of the ISMs adoption within the firm (Cagno et al., 2018). 

Also, the firm‘s approach towards sustainability issues emerged as a factor able to influence the 

adoption process (Trianni et al., 2019). Empirical research in different settings of applications is 

thus necessary not only to understand the main barriers and drivers to the adoption of ISMs, but 

also to highlight possible differences according to specific characteristics of the context under 

investigation. Valuable literature contributions have been developed addressing barriers and drivers 

to the adoption of ISMs, nonetheless, some issues still exist – see also Trianni et al. (2017b). 

Specifically, research has not explored yet the importance of sustainability according to a holistic 

perspective, rather focusing on its specific areas and pillars. Further, studies addressing 

simultaneously barriers and drivers are lacking. Moreover, the influence of single and multiple 

contextual factors or of the firm‘s approach towards sustainability issues on the perceived barriers 

and drivers is to be discussed yet. The aim of the present study is thus to empirically investigate the 

main barriers and drivers to the adoption of ISMs, with a specific focus on industrial SMEs. 

Additionally, the study also aims at exploring how such barriers and drivers are influenced by 

contextual factors – specifically the firms‘ size, sector, and country, and by the firms‘ approach 

towards sustainability issues. 

The remainder of the paper is organized as follows: Section 2 presents a literature review 

introducing the main aspects analysed in the present research, offering an overview of the main 

limitations of the extant literature, and developing the research questions of the present study; the 

methods employed for the empirical investigation are introduced in Section 3, while Section 4 

presents the results from the empirical investigation, discussed in the light of the extant literature. In 

Section 5 we draw conclusions, acknowledging the limitations of the present study, and sketching 

future research avenues.  

2 Literature Review 

The section reviews the main concepts investigated in the present work, namely barriers and 

drivers, contextual factors, and the firm‘s approach towards sustainability challenges, also 

highlighting the specific focus of the present research. The main limitations identified in the extant 

literature are summarized and the research questions are derived. 
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2.1 Barriers and Drivers  

Barriers are factors hampering, delaying, or even blocking an action aimed at enhancing the current 

firm‘s performance (Hueske and Guenther, 2021), so that the action can be perceived as 

burdensome or unprofitable (Tanco et al., 2021), requiring too many organizational changes (De 

Paiva Duarte, 2015), not strategic and not linked to the core business (Cooremans, 2011). Barriers 

can originate within the firm or externally (Trianni et al., 2017b). Among external ones, authors 

acknowledged the relevance of regulatory aspects, as lack of effective legislation (Orji, 2019), lack 

of incentives and bureaucracy burden (Cannas et al., 2020). Other external barriers might be 

referred to the lack of adequate external support to firms aimed at enhancing their sustainability 

performance (Sheoran and Kumar, 2020), or the lack of interest by the external market in 

sustainable product or processes (Pande and Adil, 2021). Concerning internal barriers, research 

identified several human-related issues linked to employees and management (Tanco et al., 2021), 

in the form of e.g. lack of awareness (Mitchell et al., 2020), lack of competences and skills (Caldera 

et al., 2019), resistance to change (De Paiva Duarte, 2015). Barriers were also identified at an 

organizational level (Virmani et al., 2020), as limited resources (Hueske and Guenther, 2021). 

Other important internal barriers to the adoption of ISMs are related to economic aspects (Álvarez 

Jaramillo et al., 2019), as high costs and the return of the investment (Bocken and Geradts, 2020).  

Along with the barriers, it is necessary to consider and study the drivers that may foster the 

adoption of an ISM (Sarkis et al., 2010). Previous research addressed drivers either as the opposite 

of a barrier (Thollander and Ottosson, 2008) or as a means to overcome barriers (Cagno et al., 

2017), influencing a portion of the organization and a part of the decision-making process, 

stimulating the adoption of an ISM (Trianni et al., 2017a). Likewise, drivers can be internal or 

external (Sarkis et al., 2010). Regarding external ones, external pressures have a central role in 

fostering the adoption of ISMs and can be exerted by different stakeholders (Trianni et al., 2017a), 

as communities and partners (Lozano, 2015), institutions and associations (Santini et al., 2013), 

customers (Kara et al., 2014). Legislation is pivotal as well (Sy, 2014), above all in terms of 

effective legislation supporting the sustainability transition (Orji, 2019); also the market appears 

instrumental in fostering the adoption of ISMs, specifically in terms of market opportunities 

(Küçüksayraç and Kuçksayraç, 2015). Further, the importance of support and collaboration is 

underlined (Bocken and Geradts, 2020; Caldera et al., 2019). Concerning internal drivers, firms‘ 

strategy and values are considered crucial (Fonseca, 2015; Klewitz and Hansen, 2014), along with 

the firm's image and reputation (Yadav et al., 2018). Also the support from the management is 

recognized as relevant (Hallstedt et al., 2013). Factors as innovation or technology advance are 

considered instrumental in fostering the enhancement of sustainability (Grigorescu et al., 2019; 
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Nasiri et al., 2017). Lastly, the economic drivers are highlighted, particularly in terms of cost 

savings (Lloret, 2016). 

2.2 Contextual Factors 

Contextual factors can affect the overall strategies of firms (Choudhury, 2016), influencing the 

adoption of interventions (Sousa and Voss, 2008). As the adoption process of an ISM is influenced 

by barriers and drivers, contextual factors might affect their perception by industrial decision-

makers.  

The list of possible contextual factors is rather extensive (Masi et al., 2015; Trianni et al., 2020). A 

first opportunity for a classification allows for the identification of external and internal factors 

(Löfving et al., 2013): external contextual factors consider the environment in which the firm 

operates and with which the firm interacts; internal contextual factors are related to the 

characteristics of the firm. Löfving et al. (2013) provided a list of possible factors, including Macro-

environment, Market and Suppliers in the external factors, and Industry, Size, Ownership, 

Organizational culture, and Leadership style in internal ones. Sousa and Voss (2008) reconducted 

the contextual variables considered in previous literature to four main factors, namely National 

context and culture, Firm size, Strategic context, and Other organizational variables – as, for 

example, the type of industry. Some of those contextual factors have been largely investigated in 

previous literature.  

The country in which the firm operates relates to its macroenvironment, determining the behavior of 

a firm (Khanna, 2015). Different countries are associated with political and environmental 

differences (Hansen and Coenen, 2015). Van Boxstael et al. (2020) and Jehling et al. (2019) 

conducted a multi-country study underlining the role of different geographies on the energy 

transition, and Pflitsch and Radinger-Peer (2018) studied the sustainability transition in university 

from different countries. Additionally, Maletič et al. (2016) highlighted how the country can also 

influence the level of adoption of practices for the exploitation (incremental improvement) and 

exploration (innovation) of sustainability in organizations. 

The sector can significantly affect the firm’s behaviour (Arana-Solares et al., 2019; Marodin et al., 

2016), with differences in terms of sustainability reporting across sectors (Al Hawaj and Buallay, 

2021; Kumar et al., 2015). The presence of different standards across sectors is shown to influence 

the behavior towards sustainability (Turcotte et al., 2014), and the focus on specific sectors could 

surely reduce the research generalizability (Cambra‐Fierro and Ruiz‐Benítez, 2011).  

As for the size, Sousa and Voss (2008) noted that distinguishing between small and large firms is of 

pivotal relevance. Compared to larger firms, SMEs have limited resource in terms of time, staff, and 
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capital (Tremblay and Badri, 2018). Also, SMEs should be not considered as a whole, but should be 

addressed separately according to their size (O‘Regan and Ghobadian, 2004; Russo and Tencati, 

2009) - that is micro, small or medium (European Union, 2003).  

2.3 Firm’s approach towards sustainability issues  

A firm‘s approach towards sustainability issues could affect its overall sustainable transition 

(Trianni et al., 2019). In some cases, misalignments and misperceptions between the claimed 

definition of sustainability and the effective actions undertaken by the firm could appear (May and 

Stahl, 2017).  

In particular, the firm‘s approach towards sustainability issues can influence the values of the firm, 

and in turn competencies and capabilities (De Oliveira et al., 2018). The lack of a shared 

understanding of the concept of sustainability can undermine its successful improvement (Held et 

al., 2018). Further, research noted that the presence of a specific manager in charge of sustainability 

could be related to higher financial and sustainability performance and enhancement (Jansson et al., 

2017; Velte and Stawinoga, 2020). The presence of a dedicated and specialized manager can 

influence the overall firm‘s approach towards sustainability (Peters et al., 2019), reinforcing 

commitment and awareness (Thakhathi et al., 2019). Moreover, certifications are usually linked to 

better performance of the firm (Marshall and Brown, 2003; Pekovic, 2015); nonetheless they alone 

are insufficient in leading to positive operational outcomes (Abad et al., 2013; Fernández-Muñiz et 

al., 2012), with research arguing that symbolic adoption could prevent a firm from performing a 

real internal change (Ferrón Vílchez, 2017).  

2.4 Limitations of the extant literature  

Valued contributions have empirically investigated barriers and drivers to the adoption of ISMs. 

Nonetheless, some specific issues still need to be addressed. 

First, a large share of the literature is still focusing on specific areas of industrial sustainability, not 

providing a holistic perspective on it. Within the concept of industrial sustainability, the literature 

has identified different areas of interest, as Occupational Health and Safety (OHS), Eco-efficiency, 

and Energy-efficiency (Gimenez et al., 2012; Pagell and Gobeli, 2009). Several relevant 

contributions address the barriers and drivers to industrial sustainability focusing on one of its areas 

at a time. The area related to environmental sustainability and green issues is the most addressed 

one, as also highlighted by Álvarez Jaramillo et al. (2019), and examples can be found in the works 

of Miras-Rodríguez et al. (2015) and Yin et al. (2020). Other interesting streams are identified with 
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reference to energy efficiency (see e.g., Fleiter et al. (2012) and Thollander et al. (2013)), and to 

OHS (see e.g., Bonafede et al. (2016) and Tremblay and Badri (2018)).  

Second, the limited number of contributions taking a holistic perspective on sustainability do not 

provide a combined investigation of barriers and drivers, with contributions either limited to the 

sole identification of barriers (see e.g., Tanco et al. (2021) and Virmani et al. (2020)), or exclusively 

addressing drivers (see e.g., Böttcher and Müller (2015) and Dicuonzo et al. (2020)). 

Third, an overview of the influence on contextual factors is largely lacking (Sharma and Narula, 

2020), with scattered examples of studies addressing differences between two countries (Mittal et 

al., 2013), small vs large enterprises (Russo and Tencati, 2009) or two sectors within the same 

country (Paolucci and Galetto, 2020). Most of the authors, nonetheless, offered analyses focused 

exclusively on a single sector or country. As for the sector, examples can be found referring to India 

(Malek and Desai, 2019), Romania (Costache et al., 2021) or South Africa (Fatoki, 2019); regarding 

the sector, illustrations can be appreciated in the automotive sector (Virmani et al., 2020) or the 

fashion industry (Palmaccio et al., 2021). Regarding the size, Balasubramanian (2020) provided 

some inferences as for the differences between large firms and small and medium ones focusing on 

barriers and drivers affecting environmental practices. The analysis of the impact of contextual 

factors on the perception of barriers and drivers is far from being mature and, particularly, no 

previous contributions have explored simultaneously multiple contextual factors. 

Fourth, to the best of the authors‘ knowledge, no study has so far investigated the impact of the way 

sustainability is defined by the firm, the presence of a dedicated manager for sustainability and the 

certifications held on the perceived barriers and drivers. Such an investigation would nonetheless be 

fundamental for better frame the overall effort towards sustainability enhancement. 

2.5 Research Questions 

Following the aforementioned gaps, the present study aims to empirically investigate the main 

barriers and drivers to the adoption of ISMs. The study specifically focuses on SMEs, given their 

prominent role is the European economy and in terms of sustainability impacts. Additionally, as 

contextual factors and the firms‘ approach towards sustainability issues demonstrated to affect the 

overall firm strategy, the present study targets also the investigation of their influence on the 

perceived barriers and drivers. The present study will thus address the following research questions:  

 RQ1. What are the main perceived barriers and drivers to the adoption of ISMs in industrial 

SMEs? 

 RQ2. How contextual factors influence the perception of barriers and drivers to the adoption 

of ISMs in industrial SMEs? 
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 RQ3. How the firm‘s approach towards sustainability issues influences the perception of 

barriers and drivers to the adoption of ISMs in industrial SMEs? 

The present research will consider as contextual factors the firms‘ country, sector, and size. 

Contextual factors were selected on the basis of the overall recognition of their relevance in 

affecting the adoption of interventions (Sousa and Voss, 2008). Furthermore, as noted above, 

research has largely overlooked to discuss their influence when more of them are considered 

simultaneously. Particularly, taking inspiration from previous literature (Trianni et al. (2019), the 

size contextual factor aims at contrasting SMEs with more or with less than 50 employees. Also, the 

present research will analyse barriers and drivers according to the way sustainability is perceived 

and defined within the firm; the presence of a specific manager in charge of sustainability within 

the firms; the certifications held (see Section 2.3.).  

3 Research Methods 

We performed our empirical investigation relying on the conduction of semi-structured interviews 

complemented with the collections of secondary data. The method is deemed as appropriate for the 

conduction of exploratory research (Cooper et al., 2006). We focused our attention on SMEs 

located in Germany and in Italy and operating in the chemical and metalworking sectors, 

investigating a total of 26 firms. The overall process followed for the empirical investigation is 

reported in Figure 1. In the following, details over each specific phase are reported. 

 

Figure 1. Overview of the process followed for the empirical investigation.  

Sampling

• Quota sampling

• Identification of firms through ORBIS database

Data collection

Collection of secondary data upon participation acceptance

Conduction of the semi-structured interviews

• Introduction of the firm

• Investigation over barriers and drivers to sustainability

Data analysis

• Transcription of the semi-structured interviews

• Coding of the semi-structured interviews and integration/confirmation with secondary data

• Definition of final codes for barriers and drivers based on Trianni et al. (2017) and Neri et al. (2018)’s

models
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3.1 Sampling 

Germany and Italy were selected as pivotal economies within the European context (Eurostat, 

2020). The two countries present different interesting characteristics for example in terms of R&D 

Investments (European Commission, 2019b), Industry 4.0 adoption (Deloitte, 2018; Germany Trade 

& Invest, 2018), and reception and transposition of the SDGs within national legislations and 

strategic plans (SDSN & IEEP, 2019). The different characteristics could lead to possible 

interesting different results, and the literature showed a particular interest in the two countries, 

performing comparisons between them (Centi and Perathoner, 2009; Paolucci and Galetto, 2020). 

The chemical and metalworking sectors both play a fundamental role in the European economy 

(European Union, 2017), and are characterized by rather different features (Arrighetti and Ninni, 

2012; Paolucci and Galetto, 2020). Main differences can be detected in terms of e.g., consumption 

of raw materials and energy (Verband der Chemischen Industrie, 2012), technology 

(Federmeccanica, 2018; Gholami et al., 2020), solutions and priorities for energy efficiency, safety 

and sustainability (Barthelemy and Agyeman-Budu, 2016; McKim, 2018; Nobrega et al., 2019). 

The above-mentioned aspects could lead to possible interesting different results for the purpose of 

the present research.  

The investigated sample, built according to a quota sampling (Hibberts et al., 2012), is reported in 

Table 1. The sample is balanced by looking at both the two different countries (50% German firms; 

50% Italian firms) and the two different sectors (54% Metalworking firms; 46% Chemical firms). 

Additionally, the sample results rather balanced also in terms of small firms (42%) and medium 

ones (58%)
1
. In terms of interviewees, the key informants at each firm were selected according to 

their involvement in the decision-making process and knowledge of sustainability-related aspects, 

for a total of 29 managers. Most of the interviewees were CEOs (48%), followed by 

Product/production managers and sales managers (both 10%), and by health safety and environment 

(HSE), and safety manager (both 7%).  

  

                                                 
1 Based on European Union (2003), we divided in Small (up to 50 employees) and Medium (from 50 up to 250 employees). 
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Firm 

Sector  

 

M: metalworking; 

C: chemical 

Country  

 

 G: Germany; 

I: Italy 

Size- N° of employees 

 

 S: small; M: medium 
Person interviewed 

Firm 1 M G  M - 160 Safety manager 

Firm 2 M G S - 35 Production manager 

Firm 3 M G M - 50 HR manager 

Firm 4 M G S - 4 CEO 

Firm 5 M G S - 8 Administrative employee 

Firm 6 M G S - 5 Sales manager 

Firm 7 M G M - 148 CEO 

Firm 8 C G M - 50 CEO 

Firm 9 C G M - 50 Production manager 

Firm 10 C G S - 35 Business Development manager 

Firm 11 C G M - 240 Product manager 

Firm 12 C G M - 75 CEO 

Firm 13 C G M - 250 Sales manager 

Firm 14 C I M - 57 Sales manager; Safety manager 

Firm 15 C I S - 3 CEO; HSE manager 

Firm 16 C I M - 60 Technical director 

Firm 17 C I M - 250 HSE manager 

Firm 18 C I S - 49 CEO 

Firm 19 C I M - 65 CEO 

Firm 20 M I S - 3 CEO 

Firm 21 M I S - 9 CEO 

Firm 22 M I S - 32 CEO 

Firm 23 M I M - 55 CEO 

Firm 24 M I S - 15 CEO 

Firm 25 M I M - 50 CEO 

Firm 26 M I M - 53 CEO; Purchasing and logistics manager 

Table 1. The sample investigated. The table reports the details of the firms investigated in terms of Country, Sector, 

Size, and person interviewed.  

3.2 Data collection and analysis 

We selected firms from the database ―ORBIS‖ (https://orbis.bvdinfo.com) and contacted them by e-

mail or phone call. For those confirming their participation in the research, we collected secondary 

data from websites and reports in terms of information about the firm‘s structure, processes, 

initiatives towards enhanced sustainability.  

We carried out the semi-structured interviews with the support of a questionnaire, allowing for the 

addition of supplementary questions and the collection of free comments emerging during the 

interview (Adams, 2015). In the first part of the interview, we asked the respondents to briefly 

introduce their firm – products; the number of employees and turnover; production processes - and 

we addressed specific questions on sustainability, particularly asking how sustainability was 

defined, perceived, and managed within the firm. In the second part of the interview, we addressed 

barriers and drivers. We asked interviewees to assess the main barriers hindering and the main 

drivers fostering the adoption of ISMs in their firms. Each interview lasted on average 1 h. Details 

of the protocol used for the conduction of the semi-structured interviews and of the different 

multiple sources of evidence are provided in Appendix A. 
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The interviews were transcribed and coded. We corroborated the findings from the different sources 

of evidence – secondary materials, interviews, field notes - allowing for a follow up with a second 

contact for further clarification in case of misalignments.  

A structural coding - suitable for the analysis of semi-structured protocols, was applied (Saldana, 

2009). In a first phase, we conducted a line-by-line coding with the merging of codes from the 

interviews‘ analysis. In this phase, we identified quotes related to the codes in the interviews; the 

concepts were held as much as possible as conveyed and articulated by the informants (Silva et al., 

2018). In a second phase, we verified the opportunity to aggregate the emerged codes. More in 

detail, we considered the possibility of merging them, based on associations, similarities, and 

overlapping, modifying their names (Silva et al., 2018) and reducing their number (Caldera et al., 

2019). For the codes emerged in the first phase and related to general information and firm‘s 

approach towards sustainability issues, we aggregated by referring to the different sections of the 

semi-structured interview‘s protocol (see Appendix A) and on aspects emerged as relevant in 

previous research - see Cagno et al. (2019) and Neri et al. (2021). As for the codes emerged if the 

first phase and related to barriers and drivers, we performed the aggregation by reorganizing them 

based on the models of Trianni et al. (2017) and Neri et al. (2018). We selected the two models for 

barriers and drivers respectively as i) recent literature appreciated the integrated and balanced 

approach provided by the two models towards sustainability (Bastas and Liyanage, 2019; Orji, 

2019); ii) they address industrial sustainability, while many other valuable recent contributions 

focus on sustainable manufacturing or corporate sustainability (Bocken and Geradts, 2020; Pathak 

et al., 2021); iii) they are theoretically developed based on an extensive literature review and 

empirically validated different contexts in terms of firm‘s size and sectors, while many other 

valuable recent contributions focus on specific contextual factors (De Paiva Duarte, 2015; Sharma 

and Narula, 2020); and iv) they were validated also as for their capacity to represent barriers and 

drivers to industrial sustainability and the avoidance of overlap among the proposed barriers and 

drivers. The two models are reported in Table 2 and Table 3. Table 4 reports selected examples of 

how the different barriers and drivers were addressed by interviewees – Code (Phase 1), were coded 

in analysis according to the ones of the two models – Code (Phase 2); complete details are available 

in Appendix B. An example of the overall performed coding, with also the identification of sub-

categories, categories, and themes, is reported in Appendix C. The barriers and drivers emerging 

from the investigation and named based on the two models, have been analysed according to their 

frequency and reported using graphs supplemented by illustrative quotations, in line with the 

suggestions of Adams (2015). 
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Origin Category Barrier 

External Regulatory Legal requirements 

Bureaucracy 

Lack of incentives 

Policy distortion 

Support Lack of external technical support 

Lack of consultancy 

Market Customer not ready /Lack of demand 

Uncertainty of future trend 

Distortion of price 

Internal Organization Lack of time 

Lack of staff 

Resistance to change/Inertia 

Attitude/ Other priorities 

Communication 

Workplace and task 

Organizational system 

Management behaviour Commitment/ Awareness 

Expertise 

Workers behaviour Not trained/ skilled 

Awareness 

Not involved 

Incorrect behaviour 

Information Lack of information 

Trustworthiness of information 

Technology/ Service Lock in 

Economic Limited access to capital 

Hidden costs 

Risk 

Investment cost 

Pay-back time 

Table 2. The model of barriers to the adoption of industrial sustainability measures. Adopted from Trianni et al. 

(2017). 

Origin Category Driver 

External 

  

Regulatory Compliance with regulation 

Regulatory sanctions and taxes 

Support External funding 

Public subsidies 

Cooperation and network with other companies 

Support from industrial associations 

Support from consultants 

Support from government 

External Pressures Customers‘ pressures 

Communities‘ pressures  

Partners‘ pressures  

Shareholders‘ pressures  

Competitors‘ actions 

Public opinion 

Market Increase of market share and sales growth 

New market opportunities 

Increasing in resources price 

Creating competitive advantage 

Resources scarcity 

Internal Organization Improving firm brand and image 

Improvement of sustainability related performance 

Anticipation of regulatory changes 

Organizational values and culture 

Past experiences in sustainability and knowledge of business case 

Including Sustainability at a strategic level 

Adoption of certifications/ management systems 

Voluntary agreements 

Staff Management commitment 

Employee commitment 

Training and education 

Information Dialogue and encouragement 

Trustworthiness, clarity and availability of information 
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Innovation Product innovation 

Technology innovation 

Quality 

Greater efficiency in processes 

Economic Cost savings 

Increasing incomes 

Table 3. The model of drivers to the adoption of industrial sustainability measures. Adopted from Neri et al. 

(2018) 

 Code (Phase 2) Code (Phase 1) 

Barriers Bureaucracy ―Too much bureaucracy, it is a major issue‖  

―From a legislation perspective, there is no difference. But we are not comparable to a multinational 

enterprise, and we clash with the bureaucracy that for us is extremely heavy we need to spend a million 

of € just in paperwork‖ 

Customer not ready / Lack 
of demand 

―Sure, we can suggest products, but customers have to try them out and customers have far too little 

time or interest or motivation‖ 

Lack of time ―The time is of course a large factor‖ 

―We face a mix of internal barriers as lack of time and staff‖ 

Lack of staff ―Organizational barriers are the ones that weigh the most, we do not have the staff to implement 

sustainability‖ 

―Definitely the lack of staff, because we are a small company […] in any case we do not have all the 

resources to be able to implement all the points of the development goals‖ 

Commitment/ Awareness 
(Management) 

―Also the mindset of the firm needs to change a bit, the management is missing it‖ 

―First of all, the manager has to believe it‖ 

Expertise (Management) ―Many entrepreneurs don't know‖ 

Awareness (Employees) ―Another barrier is internal since sustainability is not perceived by employees‖ 

―I think it's just the lack of internal rules that govern employees‘ behaviour. Of course, this must be 
accompanied by a sense of sustainability among all employees, otherwise, the internal rules may not be 

respected or strongly felt part of the regulation‖ 

Incorrect behaviour 

(Employees) 

―I think it's just the lack of internal rules that govern employees’ behaviour. Of course, this must be 

accompanied by a sense of sustainability among all employees, otherwise, the internal rules may not be 
respected or strongly felt part of the regulation‖ 

Lock in ―Sustainability is always difficult and there are technical limits‖ 

Limited access to capital ―Certainly, the resources available to the company, because sustainability policies are more feasible in 
structured companies‖ 

―It is necessary to have the economic possibility of being able to dedicate resources to be able to 

implement aspects of sustainability‖ 

Investment cost ―The implementation represents a cost to the company‖ 

―As main barriers, I perceived the costs and the return of the investment in the long period‖ 

Pay-back time ―As main barriers, I perceived the costs and the return of the investment in the long period‖  

Drivers  Compliance with regulation ―The first driver is related to the regulation; our activity is strongly regulated‖ 

―We must be compliant with a series of laws that intrinsically require sustainability‖ 

Regulatory sanctions and 

taxes 

―We have an energy manager […] they are not a cost because there is attention to the aspects for which 

you pay penalties [if you do not pay attention at]‖ 

―For example, we rebuilt the roof in 2009, because it was made of Eternit and the law requires it to be 

disposed of also to avoid penalties‖ 

External funding ―In Italy, there are a lot of calls and competitions that can help you get facilitations‖ 

Public subsidies ―Tax incentives for sure, but also long-term savings‖ 

―On the other hand, as regards the tax advantages, I think that the hyper-amortization is very useful‖ 

Customers‘ pressures ―Generally, there are customers who value it and demand that we do something in this direction‖ 

―Another important driver is the requests from the customer, that foster investment‖ 

Partners‘ pressures  ―Partners are important, as they can foster innovation‖ 

Shareholders‘ pressures  ―There is an overall increasing general sustainability concern‖ 

―I think that's a driver is the stakeholders’ well-being in the long term‖ 

Creating competitive 

advantage 

―Furthermore, sustainability can guarantee a competitive advantage on the market due to competitive 

strategies in economic, social and environmental terms‖ 

―Sustainability makes us enter the championship of companies, then whether we win it or not depends 

on us, but if it wasn't there, we wouldn't be in the championship‖ 

Improving firm brand and 
image 

―As a chemical company, we are of course subject to the public eye, and want to constantly improve our 

image‖  

"I think the main drivers are the competitive advantage that aspects of sustainability can give you in 

terms [...] of the image towards all customers attentive to these issues" 

Organizational values and 

culture 

―Already the company itself is a driver‖ 

―I think that all the actions taken in this direction are things that the company does for itself first of all‖ 

Including Sustainability at a 

strategic level 

―Sustainability is one of the first fundamental requirements for the development of an Italian company‖ 

―We do not have a widespread definition no, but there is attention as for sustainability issues in decisions 
and investments that impact the strategy in the long term‖ 

Management commitment ―It is driven by the management level‖ 

Employee commitment ―It is also a concern of the management and we, for example, instruments such as meetings that are held 
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regularly, where the wishes and ideas of employees are also incorporated into corporate management‖ 

Cost savings "I think the main drivers are the competitive advantage that aspects of sustainability can give you in 

terms economic advantages, such as a cost reduction‖ 

―Tax incentives for sure, but also long-term savings‖ 

Table 4. Selected examples of the link between the different barriers and drivers as addressed by interviewees – 

Code (Phase 1), and as coded in the analysis - Code (Phase 2). The table reports only the barriers and drivers 

emerged from the empirical analysis.  

4 Results and Discussion- 

The present section reports and discusses the results from the empirical investigation over barriers 

and drivers. Firstly, we have investigated the whole sample. Secondly, we have reported the results 

according to a specific contextual factor, namely: sector, country, size. Thirdly, we have offered a 

preliminary analysis considering multiple contextual factors at the same time. Fourthly, we have 

explored whether the firm‘s approach towards sustainability issues affects barriers and drivers. 

4.1 Analysis of the total sample 

4.1.1 Barriers to sustainability 

Organization, Economic and Regulatory barriers emerge as the main categories from the analysis of 

the total sample (Figure 2a), in line with Costache et al. (2021) and Sharma and Narula (2020). 

Besides, Workers behaviour and Management behaviour are deemed as important. These two 

categories consider several barriers related to commitment, expertise, and awareness. The relevance 

of these categories has been previously highlighted by Cagno et al. (2018), and more recently 

supported by Cantele et al. (2020). Interestingly, none of the investigated firms considered barriers 

related to Information and Support. The two categories of barriers are seldom in the extant literature 

but are included e.g., in categories related to culture (De Paiva Duarte, 2015) or legislative support 

(AlSanad, 2018) – thus excluding technical support. Nonetheless, the two categories are not 

considered among the pivotal ones in the literature addressing our geographical areas (Miras-

Rodríguez et al., 2015; Trianni et al., 2017b), whereas they result moderately relevant in different 

countries as China (Orji, 2019), Pakistan (Mahmood et al., 2019), India (Virmani et al., 2020) or 

South East Asia (Majumdar and Sinha, 2019). Contextual factors and the specific context of 

application may thus influence this specific result. As for technical support, the low relevance of 

this technical barrier may show three different situations: i) companies still find themselves in an 

awareness phase of the decision-making process (Cagno et al., 2015); ii) new technologies might 

involve disruptive changes difficult to justify within the context of normal practices of a 
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manufacturing firm (Satterfield et al., 2009); or iii) companies are already oriented in a transition 

towards more sustainable production methods (Kircherr et al., 2017).  

Looking at specific barriers hindering the adoption of ISMs (Figure 2b), Economic aspects are 

mainly related to Investment cost, followed by Limited access to capital. This result, in line with 

Cantele et al. (2020), Orji (2019) and Tanco et al. (2021), confirms the presence of a trade-off 

between a short-and a long-term perspective, according to which ISMs are not implemented as 

perceived too burdensome from an economic perspective, as already showed for specific areas of 

industrial sustainability (Cherniack and Lahiri, 2010; Vieira and Amaral, 2015; Walsh and 

Thornley, 2012). This specific aspect seems to hold for Firm G, whose CEO noted: “generally, in a 

medium-sized company as we are, you should not assume that we made something from pure 

altruism […] In larger firms perhaps things are done purely for image […] It’s more like, 

something [here] is implemented if it is feasible from an economic perspective.” 

As for the Organization aspects, a relevant role is played by Lack of time and Lack of staff. The 

result finds confirmation in very recent literature addressing sustainability (Costache et al., 2021), 

and in the literature of two important areas of industrial sustainability such as OHS and Energy-

efficiency (Cooremans, 2011; Masi and Cagno, 2015). Further, we noted that in the vast majority of 

firms the perception of Lack of time and Lack of staff barriers with Bureaucracy barrier is the same. 

Examples can be found in Firm 4 and Firm 8. Firm 4‘s CEO highlighted that to deal with 

bureaucracy with a specific reference to maintenance, ―every year I have to hire a person for doing 

the paperwork, it is too much for me‖; on the other hand, Firm‘s 8 CEO stressed that bureaucracy 

related to possible research projects ―are associated with a high number of forms […] this is very time-

consuming‖. Earlier research found that Bureaucracy-related issues reflect within the firms as 

problems related to the lack of staff and time (Trianni et al., 2017b). Lastly, the relevance of 

barriers as Awareness of workers and management has been largely recognized in the literature 

(Chowdhury et al., 2015; De Paiva Duarte, 2015; Orji, 2019).  

Figure 2. Barriers - Total sample. Categories of barriers (Figure 2a) and barriers (Figure 2b) perceived by the total 

sample. The bars indicate the percentage of firms perceiving the category or the barrier over the total number of firms 

of the total sample. 
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4.1.2 Drivers to sustainability 

Organization, External pressures, and Regulatory represent the major categories of drivers 

identified in the sample (Figure 3a), in line with Orji (2019), Sharma and Narula (2020) and Sáez-

Martínez et al. (2016). Information and Innovation categories were not acknowledged as important 

by the sample, in line with earlier literature addressing the same geographical scope (Miras-

Rodríguez et al., 2015; Wagner and Llerena, 2008).  

Compliance with regulation, Customer’s pressures, Improving firm brand and image, and Including 

sustainability at a strategic level emerged as the most relevant drivers (Figure 3b), confirming 

findings from Mittal and Sangwan (2015), Panwar et al. (2017) and Sáez-Martínez et al. (2016). 

Likewise, previous authors acknowledged the importance of external pressures from customers for 

fostering the adoption of ISMs within firms (Bhanot et al., 2015; Fatoki, 2019). Also Improving 

firm brand and image is supported by the literature (Küçüksayraç and Kuçksayraç, 2015; Panwar et 

al., 2017), and has been related by Neri et al. (2018) with the organizational level and the culture, 

recognized as fundamental by Sáez-Martínez et al. (2016). Firm 15 offers a valuable example of 

how the abovementioned drivers contribute together towards enhanced sustainability. According to 

Firm 15 ―the legislation is very important, with specific sector description [chemical 

manufacturing]‖, but also as they ―foster innovation‖. Also, they aim ―to give to our firm the image 

of a safe firm, this is very important […] the management wants to provide this image and to 

constantly improve‖. 

                  



 17 

According to the investigated sample, Cost savings is deemed relevant, supporting Cantele et al. 

(2020) and Miras-Rodríguez et al. (2015). Leveraging on Abdul-Rashid et al. (2017) and Panwar et 

al. (2017) the relevance of Cost savings could be related to reputational and competitiveness gains - 

see also (Fatoki, 2019; Neri et al., 2018). Our results however differ from previous research 

conducted in developing economies, such as Pakistan (Mahmood et al., 2019) or Bangladesh 

(Chowdhury et al., 2015). 

All in all, drivers are still mainly related to external market and competitiveness, or compliance 

with regulation, as also supported by Alayón et al. (2017). Our results differ from previous research 

investigating two high emitting sectors in Switzerland and Norway (Littlewood et al., 2018). A 

possible explanation for such difference may be found in the sample of Littlewood et al. (2018), 

composed of larger companies with a specific structure for sustainability management. Previous 

research demonstrated that top management attitude may be a powerful driver towards the adoption 

of a proactive sustainability strategy (Genç and Di Benedetto, 2019). A proactive sustainability 

strategy is focused on activities as prevention and redesign of production processes (Kim, 2018), 

actively seeking opportunities to invest in sustainability (Park and Kim, 2016). A proactive strategy 

requires the development of internal capabilities and the availability of resources (Kim, 2018). 

Littlewood et al. (2018) recognized an overall proactive strategy of the sample they investigated, 

clearly stating that customers‘ aspects do not substantially affect firms‘ behaviour. Differently, our 

sample seems to be driven by customers‘ demand, cost saving and compliance with the regulation. 

All these drivers are associated with a reactive strategy (Kim, 2018; Park and Kim, 2016) and 

recognized to foster sustainability activities at a minimum level (Baah et al., 2020). Confirming a 

reactive approach, our investigated firms did not deem Innovation as a main category of drivers. In 

this regard, recent studies are pointing out that the adoption of innovative Industry 4.0 solutions can 

boost sustainability performance (Bonilla et al., 2018; Luthra et al., 2020; Stock et al., 2018). 

Figure 3. Drivers - Total sample. Categories of drivers (Figure 3a) and drivers (Figure 3b) perceived by the total 

sample. The bars indicate the percentage of firms perceiving the category or the driver over the total number of firms of 

the total sample. 
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Both the results for barriers and drivers look aligned with previous researches concerning both 

overall sustainability and specific areas of industrial sustainability (Sáez-Martínez et al., 2016; 

Sharma and Narula, 2020); nonetheless, differences can be also appreciated, particularly when 

comparing our results with earlier findings across different contextual factors, as (Mahmood et al., 

2019; Majumdar and Sinha, 2019; Orji, 2019). In conclusion, our investigated sample seems to take 

a quite reactive towards sustainability, with large organizational and economic barriers (Satterfield 

et al., 2009) and firms still in an awareness phase (Cagno et al., 2015). Also, major drivers are 

external and firms do not seem to yet exploit the benefits stemming from a proactive long-term 

holistic perspective on industrial sustainability (Cagno et al., 2019, 2018; Wijethilake, 2017). 

4.2 Analysis according to contextual factors 

4.2.1 Analysis by sector 

In general terms (Figure 4a), the sampled metalworking firms perceived a heavier impact of 

Economic barriers. As Firm 21 commented, ―barriers are mainly related to costs associated with 

the installation and implementation of more sustainable solutions‖. The result is in line with several 

empirical analyses conducted in the metalworking sector worldwide, with a specific focus on 

energy efficiency and environmental aspects (Cagno and Trianni, 2014; Rohdin et al., 2007). 

However, differently from such studies, technical barriers do not appear quite crucial for sampled 

firms. Nonetheless, previous research argues that technical barriers are not quite relevant in the 
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awareness phase of the decision-making process, whereas economic and organizational aspects are 

pivotal (Cagno et al., 2015). This finding might indicate that sampled metalworking firms are still 

in an early stage of the adoption of ISMs. Investigated chemical firms instead seem to highlight 

more Regulatory and Organization barriers, supporting (Hall and Howe, 2010), also considering 

that the chemical sector is characterized by the REACH legislation (European Commission, 2007), 

deemed rather burdensome (Guillén-Gosalbez et al., 2009), as noted by Firm 19‘s CEO: ―Since the 

advent of REACH, there are people working only on paperwork and people that actually work on 

the production […] the cost of compliance is doubled and deadly‖. 

When looking at specific barriers (Figure 4b), Economic aspects in the metalworking sector seem 

related to Investment cost barrier, whose value is particularly high also compared to the total 

sample, as noted by previous research on barriers to industrial energy efficiency solutions (Ahmad 

et al., 2020; Soepardi et al., 2018). Regulatory issues hindering the adoption of ISMs seem to be 

mainly related to Bureaucracy, and this may confirm a different regulatory burden between the two 

sectors (Centi and Perathoner, 2009; European Commission, 2009). Also, a strong relationship 

between Bureaucracy and Lack of staff (Trianni et al., 2017b) may support the relevance of the 

latter for the chemical sector, as Firm 14‘s CEO has confirmed: ―The REACH is easier to be 

respected by multinational enterprises, that have resources and employees to dedicate to it‖. 

Finally, Workers awareness in the metalworking sector emerges as particularly relevant, in line 

with the previous results by Brunke et al. (2014) and Lee (2015) for environmental sustainability 

aspects. According to the respondent of Firm 3: ―The conviction of the employees is a very big 

issue; nonetheless, it should not hold us back, because nothing [no improvements] comes from 

nothing‖. 

Figure 4. Barriers - Sector. Categories of barriers (Figure 4a) and barriers (Figure 4b) perceived by the different 

sectors. The bars report the difference between Metalworking and Chemical firms in terms of the percentage of firms 

perceiving the category or the barrier over the total number of firms in the specific cluster.  
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In terms of categories, Economic drivers represent an important category for the sampled 

metalworking firms (Figure 5a) (Cagno et al., 2015). The chemical sampled companies rather 

highlighted Organization and External pressures (EY, 2020) followed by Regulatory drivers 

(Guillén-Gosalbez et al., 2009), whilst interestingly no firm reported Economic drivers among the 

most relevant ones.  

By looking at specific drivers (Figure 5b), for the metalworking sector Cost savings are deemed to 

significantly contribute to Economic drivers, similar to previous research (Ahmad et al., 2020; 

Thollander et al., 2013). As observed by Firm 25‘s CEO: ―One of the main drivers for sustainability 

is related to the competitive advantages that sustainability can bring in terms of economic aspect 

and specifically in terms of cost reduction‖. Firm 22‘s CEO further deepened such considerations 

by claiming that investment for increased sustainability ―should not be seen as a cost, rather an 

opportunity‖, as they can be easily paid back thanks to the cost-savings generated. For the chemical 

sector sampled firms, External pressures are mainly related to the Customers’ pressures - not only 

in ―business to customers‖ but also in ―business to business‖ terms (CEFIC, 2017), in line with 

recent industrial research (EY, 2020). The specific aspect emerged from our interviews: ―Many 

customers are nowadays appreciating and valuing more sustainable process and environmental 

certifications‖ (Firm 8‘s CEO) and ―A main driver is for sure the last part of the market‖ (Firm 19‘s 

CEO). The other most perceived drivers in the chemical sampled firms are Improving firm brand 

and image and Including sustainability at a strategic level: according to Lozano (2015) and Neri et 

al. (2018), these two drivers present a strong connection with Customers’ pressures and might lead 
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to improved profits (Orji, 2019). The two drivers are essential for Firm 12, whose CEO stated the 

main enabler for sustainability is ―the firm itself, and the image of the firm that is perceived from 

the outside […] The overall approach towards sustainability is something coming from the above of 

the firm‖.  

Figure 5. Drivers - Sector. Categories of drivers (Figure 5a) and drivers (Figure 5b) perceived by the different sectors. 

The bars report the difference between Metalworking and Chemical firms in terms of the percentage of firms perceiving 

the category or the driver over the total number of firms in the specific cluster.  

  

4.2.2  Analysis by country 

When looking at categories of barriers by country (Figure 6a), Italian sampled firms appear to 

struggle more with Economic barriers (Cagno et al., 2017), whilst German ones with Regulatory 

and Organization issues, confirming previous research (Held et al., 2018; Mittal et al., 2013). 

Additionally, Market barriers are perceived in our sample only by German firms. Although the 

sample here is limited and further investigation is needed, the result looks aligned to previous works 

(Schmidt and Osebold, 2017).  

Regarding detailed barriers (Figure 6b), sustainability efforts in sampled Italian firms are 

specifically hindered by Limited access to capital, whilst this has not been acknowledged for 

German ones (Cagno and Trianni, 2014). Further, respondents from Italian investigated firms 

highlighted Incorrect behaviour of workers – e.g., Firm‘s 14 Sales Manager interestingly 

highlighted this issue: ―As for the employees it really depends, there are those that are more 
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proactive and have a sense of belonging with the firms, and there are the others…” – supporting 

earlier findings from Cagno et al. (2018) for specific areas of sustainability such as OHS. On the 

contrary, Lack of time has been more largely perceived as a barrier by German firms – supported by 

Schleich (2009) for Energy-efficiency efforts – versus a higher perception of Lack of staff in Italian 

companies, as noted by Masi and Cagno (2015) for OHS. Finally, it is worth mentioning that 

German companies perceive Bureaucracy as a major hurdle compared to Italian ones. Our findings 

differ from previous research conducted in Italy for specific areas of sustainability, where the high 

level of bureaucracy was deemed to be a relevant barrier (Masi and Cagno, 2015; Trianni et al., 

2017b). Nonetheless, as from the interview conducted bureaucracy appeared as a pivotal issue for 

German firms: as the Business Development Manager of Firm 10 stated, ―You can, of course, 

complain about bureaucracy, there are obstacles, but you have to face them. Yes, we have 

bureaucracy in Germany‖.  

Figure 6. Barriers - Country. Categories of barriers (Figure 6a) and barriers (Figure 6b) perceived by the different 

countries. The bars report the difference between German and Italian firms in terms of the percentage of firms 

perceiving the category or the barrier over the total number of firms in the specific cluster.  

  

Italian sampled companies reported a higher relevance of all categories of drivers (Figure 7a) than 

German ones except for External pressures (Held et al., 2018).  

In terms of specific drivers (Figure 7b), we can interestingly note a difference. German firms seem 

to identify a quite limited set of drivers. Customers’ pressures and Improving firm brand and image 

seem to play a more relevant role, and are strongly related to competitiveness (Neri et al., 2018), 
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one of the main forces driving German firms towards sustainability (Böttcher and Müller, 2015; 

Mittal et al., 2013; Schmidt and Osebold, 2017). Examples can be found in Firm 2 according to 

which ―there are customers that value it [sustainability] and demand that we do something in this 

direction, and we expect this type of demand to constantly increase in the future‖, or in Firm 7 as 

―customers are increasingly demanding that certain environmental parameters are adhered to‖. 

Rather, Italian firms seem to point out a suite of drivers. However, the largest perceived drivers are 

Compliance with regulation and External findings and subsidies (Cagno et al., 2017). Crucial 

examples are the installation of solar panels in Firm 21 and Firm 26, as both recognized the 

presence of incentives and external economic support: as the former, within the context of the roof 

removal, they ―took advantage of the situation and of the available incentives […] at that time there 

were still incentives‖, the latter installed the panels in the year ―2012, when incentives were the 

highest‖. 

Figure 7. Drivers - Country. Categories of drivers (Figure 7a) and drivers (Figure 7b) perceived by the different 

countries. The bars report the difference between German and Italian firms in terms of the percentage of firms 

perceiving the category or the driver over the total number of firms in the specific cluster.  

  

The country thus appears to be a strong contextual factor influencing the perceived barriers and 

drivers, in terms of both types and intensity. As discussed in Section 2.2, different countries are 

associated with differences in terms of both regulations and environmental aspects (Hansen and 

Coenen, 2015). Regulations and policies are a crucial aspect for any transition (Kemp and Never, 
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2017), included the sustainable one (Rosemberg, 2015): the different current legislation in Germany 

and Italy could have possibly represented a main determinant for the differences in the results 

obtained. Indeed, although both steadily moving towards the meet of the goals (SDSN & IEEP, 

2019), Germany had already adopted a ―National Sustainable Development Strategy‖ in 2002, 

while Italy started the process only in 2017. Additionally, the two countries are characterized by a 

decentralized regional environmental policy responsibility (Nesbit et al., 2019). The present study 

has not investigated the specific current regulation in the two countries and their regions, and 

further research are necessary to determine the extent to which the barriers emerged according to 

the country are related to regulations or environmental aspect. 

4.2.3 Analysis by firm size  

By considering categories of barriers (Figure 8a), notably sampled medium-sized firms seem to 

present a higher relevance of Market and Technology/Service barriers: interestingly, market issues 

were previously discussed by Russo and Tencati (2009) for which medium-sized firms usually 

represent central tiers of supply chains, holding a strong relationship within their operating market; 

technological issues were noted by Bonafede et al. (2016) addressing barriers and drivers to OHS.  

Looking at specific barriers (Figure 8b), small-sized firms seem to suffer more from Limited access 

to capital barrier, as observed by Russo and Tencati (2009). Furthermore, as for Organization 

related barriers, sampled small-sized firms perceive a higher impact of Lack of staff and Lack of 

time, in line with the result by Mahmood et al. (2019) and Henriques and Catarino (2015). 

According to Firm 18‘s CEO, the main barriers to the adoption of ISMs rely on the limited resource 

availability of the firm: “structured firms have more resources available, and each of their workers 

can deal with and be in charge of a specific aspect‖. Lastly, the results of our analysis show that 

Bureaucracy seems to represent a larger issue for medium-sized firms, as Firm 17 note: ―the 

barriers entail a dystonia between the firm’s needs and the public administration issues‖. Similarly, 

Firm 15‘s Technical Director bluntly conveyed his message: ―the bureaucracy is crashing me […] 

the bureaucracy is crazy‖. 

Figure 8. Barriers - Size. Categories of barriers (Figure 8a) and barriers (Figure 8b) perceived by the different sizes. 

The bars report the difference between Small and Medium-sized firms in terms of the percentage of firms perceiving the 

category or the barrier over the total number of firms in the specific cluster.  
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Concerning drivers by categories (Figure 9a), sampled medium-sized firms tend to perceive higher 

Organization and External pressures than small-sized firms. Whilst the importance of External 

pressures was noted by previous research (Cantele et al., 2020; Russo and Tencati, 2009), no 

correspondence was found in previous literature for organisational drivers. However, more 

considerations can be drawn by looking at the specific corresponding drivers, as the results share 

some points with Sáez-Martínez et al. (2016), according to whom larger firms are more focused on 

internal drivers. Additionally, sampled medium-sized companies consider Support as relevant, 

which has not been mentioned by small-sized firms that, on the other hand, note a higher relevance 

of Regulatory drivers. Whilst the former result finds confirmation in Sáez-Martínez et al. (2016) 

and Micheli et al. (2018), the latter is somewhat not supported.  

When considering specific drivers (Figure 9b), it is noteworthy mentioning the importance of 

Including sustainability at a strategic level, highlighted exclusively by medium-sized firms, 

corroborating (Condon, 2004). As Firm 11‘s Product Manager stated, ―sustainability can be 

implemented only if internally driven‖. The result may also support the motivation for higher 

relevance of Organization drivers in medium-sized firms. Instead, the main relevant drivers for 

sampled small-sized firms seem Compliance with regulation and Customers’ pressures. We did not 

find correspondence of these drivers in the literature, but they could reflect a rather reactive strategy 

of small-sized firms towards sustainability (Alayón et al., 2017; Park and Kim, 2016). Customers‘ 

pressures hold particularly for Firm 22: ―We have a strong sustainability sensitivity within our firm, 
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and we are also lucky to produce products for the sports sector, where the sensitivity is high as 

well‖. 

Figure 9. Drivers - Size. Categories of drivers (Figure 9a) and drivers (Figure 9b) perceived by the different sizes. The 

bars report the difference between Small and Medium-sized firms in terms of the percentage of firms perceiving the 

category or the driver over the total number of firms in the specific cluster.  

  

4.3 Analysis according to multiple contextual factors 

We performed some additional preliminary analyses considering multiple contextual factors 

simultaneously. Differences can be indeed pointed out within our sample looking at multiple 

contextual factors, resulting, among the others, in the way the two sizes of the two sectors in the 

two countries investigated approach sustainability (see Section 3.1). 

From our preliminary analyses, two main aspects emerged. First, in both countries, barriers and 

drivers seem to vary in terms of type and intensity more according to the sector than firm size. This 

aspect emerged as particularly relevant in Italian sampled firms (Figure 10). Second, differences 

can be noted in terms of the relevance of barriers and drivers perceived in a specific sector 

according to the country and the size. Considering for example the chemical sector, the different 

clusters of country and size contribute to the overall relevance of the category in different manners, 

as we can note from Figure 11. For these analyses, given the exploratory nature and the small 
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sample, and the shortage of previous similar studies to support the findings, further research is 

necessary.  

Figure 10. Barriers and Drivers – Country with sector and size. Categories of barriers and drivers perceived in Italy 

and their variation according to the sector and the size. The percentages indicate the share firms perceiving the category 

over the total number of firms in the specific cluster.  

 

Figure 11. Barriers and Drivers – Sector with Country and size. Categories of barriers and drivers perceived in the 

chemical sector and their variation according to the country and the size. The percentages indicate the share firms 

perceiving the category over the total number of firms in the specific cluster. 
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4.4 Analysis according to firm’s approach towards sustainability issues 

To perform the analysis, we investigated the firms according to the three axes discussed in Section 

2.3, namely the pillars of sustainability considered by each firm in the definition of sustainability 

provided; the presence within the firms of a dedicated manager in charge of sustainability; the 

certifications held. The details of the abovementioned axes for each firm of the sample are reported 

in Table 5. 

Firm 

Specific manager 

for Sustainability 

Certifications held Pillars considered in the 

definition of sustainability 

Yes No IS0 9001 ISO 14001 ISO 5001 
OHSAS 

18001 
Eco Soc Env 

Firm 1  ● ●    ●  ● 

Firm 2  ● ●      ● 

Firm 3  ●      ● ● 

Firm 4  ●       ● 

Firm 5  ● ●    ● ● ● 

Firm 6  ●       ● 

Firm 7  ● ● ●   ● ● ● 

Firm 8  ● ●    ● ● ● 

Firm 9  ● ●     ● ● 

Firm 10  ● ●  ●  ● ● ● 

Firm 11  ● ●     ● ● 

Firm 12  ● ● ● ●  ● ● ● 

Firm 13 ●  ● ● ●   ● ● 

Firm 14  ● ●    ● ● ● 

Firm 15 ●  ● ●  ● ● ● ● 

Firm 16  ● ● ●  ● ● ● ● 

Firm 17 ●  ● ●  ● ● ● ● 

Firm 18 ●  ●    ● ● ● 

Firm 19  ● ●    ● ● ● 

Firm 20  ●      ● ● 

Firm 21  ● ●    ● ● ● 

Firm 22  ●     ● ● ● 

Firm 23 ●  ● ●  ● ● ● ● 

Firm 24  ●     ●  ● 
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Firm 25 ●  ●     ● ● 

Firm 26 ●  ●    ● ● ● 

Table 5. Sustainability’s perception and management. For each firm of the sample the following are reported: 

Presence of a specific manager in charge of sustainability; Certifications holds; Pillars considered in the sustainability 

definition provided during the interview. 

4.4.1 Analysis according to the firm’s perspective on sustainability  

All the firms in our sample considered the environmental pillar in their definition of sustainability. 

3 firms out of 26 (all German metalworking companies) considered only the environmental pillar, 

while 15 (almost all Italian and chemical) considered all the three pillars (Table 5). In the following, 

we decided to focus exclusively on firms acknowledging a perspective of at least two pillars. 

Regarding barriers (Figure 12a) we can note some interesting differences. Firms with a holistic 

perspective on sustainability (3 pillars) present a lower relevance of Economic barriers, especially 

in terms of Investment Cost, rather highlighting the importance of Lack of staff barrier. In this 

regard, companies with a holistic perspective on sustainability, despite acknowledging the multiple 

benefits stemming from a holistic approach, might also have a higher perception of the challenges 

and the complexity of the decision-making process with a number of issues to be simultaneously 

considered (Nikolaou and Tsalis, 2013). As for the drivers (Figure 12b), firms with a two-pillar 

perspective reported higher importance of Organization values and culture and Improving firm 

brand and image (May and Stahl, 2017), with Firm 2 remarking that ―sustainability should start 

from the upper level”. Firms with a holistic perspective on sustainability pointed out more the 

importance of Compliance with regulation, along with Regulatory sanctions and External pressures 

related drivers. 

In conclusion, despite this exploratory investigation calls for a larger sample to allow for causal 

interpretations, our empirical findings corroborate earlier research (May and Stahl, 2017) 

highlighting the possible mismatch between how firms define sustainability and what they actually 

do in all sustainability areas, with companies still bound to just an environmental perspective, as 

noted by Yin et al. (2020), calling research and policy-making efforts in driving firm sustainability 

perspective to include also the social perspective. 

Figure 12. Barriers and Drivers – Firm’s perspective on Sustainability. Barriers (Figure11a) and drivers (Figure 

12b) perceived according to the firm‘s perspective on Sustainability. The bars report the difference between firms 

considering two pillars and firms considering three pillars in their definition of Sustainability in terms of the percentage 

of firms perceiving the category or the driver over the total number of firms in the specific cluster.  
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4.4.2 Analysis by the presence of a dedicated manager for sustainability 

Most of the investigated firms (19 out of 26) does not have a dedicated manager in charge of 

sustainability (Table 5), as firms generally appear as ―too small to have dedicated staff‖ (Firm 8).  

Concerning barriers (Figure 13a), sampled firms with a dedicated manager tend to perceive a higher 

impact of Bureaucracy and Organization related barriers, particularly Expertise of management and 

Lack of staff. The results are aligned with earlier studies underlying the role of the project 

champions (Cagno et al., 2018), usually not provided with enough formal authority and control of 

scarce resources as the staff (Masi et al., 2014; Thollander and Palm, 2015). The main barriers for 

firms without a dedicated sustainability manager are related to Economic aspects, still seeming to 

remark that the lack of a dedicated manager might lead to perceive sustainability as economically 

burdensome without acknowledging the overall benefits achievable (Cagno et al., 2018).  

Concerning drivers (Figure 13b), firms with a dedicated manager highlighted the importance of 

Including Sustainability at a strategic level and External pressures, particularly Customers’ 

pressures. Rather, sampled firms without a dedicated manager appeared to be mainly driven by 

Cost savings, Compliance with regulation, and Organization values and culture. The obtained 

results seem to underline that firms with a dedicated manager move towards a more systemic 

approach towards sustainability, also thanks to collaborations and partnerships with other parties 

and stakeholders in general. As Cost savings does not represent a relevant driver for this cluster of 

firms, it is likely that the presence of a dedicated manager can shift the focus from a mere 

regulatory compliance/short-term perspective to a more strategic and long-term strategy 
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(Derlukiewicz et al., 2020; Genç and Di Benedetto, 2019). The concept of long-term perspective 

clearly emerged during the interviews: Firm 23 stated that ―sustainability should entail the 

stakeholders’ welfare in the long-term‖; further, Firm 26‘s CEO pointed out how ―there is a 

specific focus of the top management, that is me, on those decisions and investments that are able to 

bring positive impacts in the long-term‖. 

The presence of a dedicated sustainability manager seems thus to influence the barriers and drivers 

perceived, by tackling the lack of resources and leveraging on the strategic-oriented and 

competitiveness-related drivers (Cantele et al., 2020; Fuente et al., 2017). 

Figure 13. Barriers and Drivers – Presence of a dedicated manager for Sustainability. Barriers (Figure12a) and 

drivers (Figure 13b) perceived according to the presence of a dedicated manager for Sustainability. The bars report the 

difference between firms with and without a dedicated manager Sustainability in terms of the percentage of firms 

perceiving the category or the driver over the total number of firms in the specific cluster.  

 

4.4.3 Analysis by certifications held 

Considering the presence of certifications, within the sample investigated, 6 firms do not own any 

certification, 12 firms own one certification, 2 firms own two certifications, while 6 firms own three 

certifications. The certifications identified are ISO 9001, ISO 14001, ISO 50001, and OHSAS 

18001 (Table 5). ISO9001 and ISO14001 are well distributed in the two countries, although ISO 

50001 is held only in Germany, and OHSAS 180001 only in Italy. Additionally, the chemical sector 
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seems to hold more certifications than the metalworking one, as also confirmed by International 

Organization for Standardization (2017). As for size, medium-sized firms hold more certifications 

than small-sized ones, in line with Martín-Peña et al. (2014) and May and Stahl (2017). Considering 

the suggestion of Zeng et al. (2007), in our analysis, we considered two clusters: firms holding up to 

one certification and firms holding more than one certification.  

Concerning barriers (Figure 14a), firms with no or just one certification seem to present a larger 

relevance of Economic ones, whilst their relevance for firms holding at least two certifications is 

fairly low, while we can note a stronger perception of the Bureaucracy barrier. For example, Firm 

15‘s Technical Director stated that to survive competition with larger firms and multinational 

corporations ―we have to be as structured as possible, but as agile as possible: sustainability, 

certifications and commitment are for us a fundamental aspect of strategic development‖; 

nonetheless, as also previously noted, the related ―bureaucracy is crazy‖. 

As for drivers (Figure 14b), firms holding up to one certification are mainly driven by Cost savings 

and Compliance with regulation; firms with more than one certification perceive a slightly stronger 

effect of Regulatory sanctions and taxes barriers and appear to be mainly driven by Including 

sustainability at a strategic level, Improving firm brand and image and Customers’ pressures. The 

latter drivers emerged as pivotal in different cases, with Firm 14 claiming that requests for 

costumers ―foster investments‖, and Firm 20 highlighting that “The drivers are […] the customers 

who require a certain type of product, made with specific characteristics and certified”. 

The overall results seem to show that an increasing number of certifications somehow reflect a 

more strategic and long-term perspective towards sustainability subsists, with decreasing 

importance of economic barriers and stronger leveraging on the inclusion of sustainability at a 

strategic level and brand and firms‘ image improvement. Our preliminary findings are in line with 

Wang et al. (2016) and Wiengarten et al. (2017) who conclude that firms with more certifications 

also achieve higher performance since they adopt a systematic and synergic approach.  

Figure 14. Barriers and Drivers – Certifications held. Barriers (Figure13a) and drivers (Figure 14b) perceived 

according to the number of certifications held. The bars report the difference between firms holding 0 or 1 certifications 

and firms holding 2 or 3 certifications in terms of the percentage of firms perceiving the category or the driver over the 

total number of firms in the specific cluster.  
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5 Conclusions 

The present research aimed at contributing to the extant discourse on industrial sustainability by 

providing empirical evidence on the main perceived barriers and drivers to the adoption of ISMs in 

manufacturing European SMEs and on factors that might influence their perception. We deem the 

research to provide a valuable contribution from different perspectives.  

From an academic perspective, this is a first attempt to offer empirical evidence on the main issues 

in adopting ISMs by looking simultaneously at all the areas of industrial sustainability, as well as on 

a single picture for barriers to and drivers for. Further, we have explored three important contextual 

factors at the same time, namely the sector, the country and the firm size, plus additional 

characteristics related to the firm‘s approach towards sustainability issues, namely the pillars 

included in the firm‘s definition of sustainability, the presence of a dedicated sustainability 

manager, and the presence of certifications.  

According to the findings of our exploratory investigation, the industrial sector is still hindered by 

economic barriers and driven by external factors, thus not fully exploiting the benefits deriving 

from a proactive and long-term strategy towards industrial sustainability. The contextual factors 

preliminarily explored have shown to potentially influence the relevance of barriers and drivers, 

thus being crucial for a proper understanding of their impact on the decision-making process of 

adopting an ISM. Likewise, the firm‘s approach towards sustainability issues seems to be important 
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in shaping the relevance of barriers and drivers, in particular the presence of a dedicated manager 

for sustainability and an increasing number of certifications held by the firm.  

Our findings could effectively support industrial decision-makers by offering a better understanding 

of the major issues when adopting ISMs. From a policy-making perspective, the present study can 

provide a contribution in highlighting what firms need to enhance their sustainability, thus aiming at 

better tailored policies, actions, subsidies, and incentives according to the different specific needs. 

This is particularly crucial considering the SDGs and the upcoming European targets within the 

European Green Deal. 

In conclusion, we would like to acknowledge some limitations of the present study paving the road 

for future research. Firstly, we were unable to interview people in the exact same leadership 

positions within the SMEs. Secondly, our quota sampling, despite being appropriate for the present 

research, does not allow a statistical generalization. Further research should possibly enlarge the 

sample by offering additional empirical investigation, also considering a random sampling method. 

Thirdly, concerning the investigated contextual factors, our analysis has been limited in number and 

scope, but future studies could consider exploring other sectors and other countries. In particular, 

the regulatory and environmental context in which firms operate (that may differ by country) may 

severely shape the response of the firms, and therefore further research encompassing those 

elements should be conducted. Additionally, future research is recommended to investigate more 

contextual factors, e.g. the strategic context or the governance structure, eventually triangulating 

them with the proactive or reactive sustainability strategy characterizing the investigated firms.  

Further insights could come from analysing barriers and drivers to specific ISMs and not in general 

term. Barriers and drivers could also vary according to the different phases of the decision-making 

processes, offering another interesting research stream. Lastly, another important research avenue is 

represented by a simultaneous investigation of the possible relationships between perceived barriers 

and drivers and enhanced sustainability performance. 
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Appendix A 

 

Details of the protocol used for the conduction of the semi-structured interviews and of the different 

multiple sources of evidence. 
Source of Evidence 1. Semi-structured interview 

General questions 
 Interviewee/s introduction (role within the firm, interests, background, experience) 

 Firm‘s description (turnover, employees, sector) 

Products and processes 
 What products do you produce? 

 What production process activities do you perform? 

Sustainability  

 How do you define sustainability within your firm?  

 Who is in charge of sustainability within your firm? 

 How is sustainability managed within your firm? 

 What certifications related to sustainability does your firm own? 

Barriers and Drivers to the 

adoption of Industrial 

Sustainability Measures 

After having defined the concepts of barriers; drivers; industrial sustainability measure 

 What are the main barriers that hinder the adoption process of industrial sustainability 

measures in your firm? 
 What are the main drivers that can foster the adoption process of industrial sustainability 

measures in your firm? 
To stimulate the discussion: 

 What actions/interventions did you adopt towards increased sustainability in your firm? 

 What barriers and drivers affected the adoption process of these measures? 

Source of Evidence 2. Field notes 

Field notes –  

semi-structured interview  

Field notes collected during the conduction of the semi-structured interview within the firms 

(descriptive and reflective).  

Source of Evidence 3. Secondary data 

Firm’s website General firm‘s information; certifications; sustainability reports and initiatives.  

News and press News related to the firm, also in terms of initiatives toward enhanced sustainability 
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Appendix B 

 

Complete details of the link between the different barriers and drivers as addressed by interviewees 

– Code (Phase 1), and as coded in the analysis - Code (Phase 2). The table reports only the barriers 

and drivers emerged from the empirical analysis. 

 
 Code (Phase 2) Code (Phase 1) 

Barriers Bureaucracy “Bureaucracy and the associated costs‖  

―Too much bureaucracy, it is a major issue‖  

―Bureaucracy‖ 

―Research projects, in particular, are associated with a large number of forms, but that has to be the case, there is 

no getting around it‖ 

―You can of course complain about bureaucracy; it is an obstacle, but you have to face it‖ 

―We have bureaucracy in Germany‖ 

―I wouldn't say bureaucracy‖ 

―Regulatory barriers are the most relevant, especially bureaucracy‖ 

―As for the external barriers certainly bureaucracy‖ 

―The bureaucracy is crashing me […] the bureaucracy is crazy‖ 

―The barriers entail a dystonia between the firm‘s needs and the public administration issues‖ 

―I would say spontaneously that the authorities stand in the way‖ 

"Mainly I think that bureaucracy and costs are the biggest barriers‖ 

―Since the advent of REACH, there are people who do paperwork and others who actually work only on products 

and services‖ 

―From a legislation perspective, there is no difference. But we are not comparable to a multinational enterprise, and 
we clash with the bureaucracy that for us is extremely heavy we need to spend a million of € just in paperwork” 

Customer not 

ready /Lack of 
demand 

―Customers do not want this type of innovation‖ 

―Sure, we can suggest products, but customers have to try them out and customers have far too little time or 

interest or motivation‖ 

Lack of time ―Especially the creation of documentation [...] is associated with an enormous amount of personnel, time, and so 

on‖ 

―The time is of course a large factor‖ 

―But of course, on the one hand, there is the time‖ 

―Of course, you could have more time‖ 

―Research projects are associated with many forms [...] This is very time-consuming‖ 

―Certainly, the resources available to the company, because sustainability policies are more feasible in structured 

companies‖ 

―The cost and the resources to be used are certainly barriers. It is necessary to have the economic possibility of 

being able to dedicate resources to be able to implement aspects of sustainability‖ 

―In any case, we do not have all the resources to be able to implement all the points of the development goals‖ 

―The REACH is easier to be respected by multinational enterprises, that have resources and employees to dedicate 

to it‖ 

―The management costs in terms of resources are considerable‖ 

―We face a mix of internal barriers as lack of time and staff‖ 

Lack of staff ―Staff recruitment is difficult‖ 

―Organizational barriers are the ones that weigh the most, we do not have the staff to implement sustainability‖ 

―Certainly, the resources available to the company, because sustainability policies are more feasible in structured 
companies‖ 

―The cost and the resources to be used are certainly barriers. It is necessary to have the economic possibility of 

being able to dedicate resources to be able to implement aspects of sustainability‖  

―Especially the creation of documentation [...] is associated with an enormous amount of personnel, time, and so 

on‖ 

―Definitely the lack of staff, because we are a small company […] in any case we do not have all the resources to 
be able to implement all the points of the development goals‖ 

―The REACH is easier to be respected by multinational enterprises, that have resources and employees to dedicate 

to it‖ 

―We do have a lack of internal personnel” 

―The management costs in terms of resources are considerable‖ 

―We face a mix of internal barriers as lack of time and staff‖ 

Commitment/ 

Awareness 

(Management) 

―Also, sometimes we do not know what we could do‖ 

―Also the mindset of the firm needs to change a bit, the management is missing it‖ 
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―Major barriers for our development are related to the internal organization‖ 

―The awareness is one of the main barriers within our firm‖ 

―The first problem is the awareness‖ 

―Who manages the firm should believe in sustainability, but many entrepreneurs don't know or are not interested in 

it‖ 

―First of all, the manager has to believe it‖ 

Expertise 
(Management) 

―Also, sometimes we do not know what we could do‖ 

―Many entrepreneurs don't know‖ 

Awareness 
(Employees) 

―The conviction of the employees is an important point‖ 

―Another barrier is internal since sustainability is not perceived by employees‖ 

―I think it's just the lack of internal rules that govern employees‘ behaviour. Of course, this must be accompanied by 

a sense of sustainability among all employees, otherwise, the internal rules may not be respected or strongly felt 
part of the regulation‖ 

―As for the employees it really depends, there are those that are more proactive and have a sense of belonging with 
the firms, and there are the others‖ 

―The awareness is one of the main barriers within our firm‖ 

―The first problem is the awareness‖ 

―Major barriers for our development are related to the internal organization‖ 

―Also, sometimes we do not know what we could do‖ 

Incorrect 
behaviour 

(Employees) 

―I think it's just the lack of internal rules that govern employees’ behaviour. Of course, this must be accompanied 
by a sense of sustainability among all employees, otherwise, the internal rules may not be respected or strongly felt 

part of the regulation‖ 

Lock in ―Sustainability is always difficult and there are technical limits‖ 

Limited access 
to capital 

―It is necessary to have the economic possibility of being able to dedicate resources to be able to implement aspects 
of sustainability‖ 

―Certainly, the resources available to the company, because sustainability policies are more feasible in structured 

companies‖ 

―In any case, we do not have all the resources to be able to implement all the points of the development goals‖ 

―The REACH is easier to be respected by multinational enterprises, that have resources and employees to dedicate 

to it‖ 

Investment cost ―Most of the time it is about the price‖ 

―The implementation represents a cost to the company‖ 

―As main barriers, I perceived the costs and the return of the investment in the long period‖ 

―Mainly the high costs at the time of installation‖ 

―Mainly I think that bureaucracy and costs are the biggest barriers‖ 

―The cost and the resources to be used are certainly barriers‖ 

―The main internal barrier is costs‖ 

―Mainly costs‖ 

―Usually, sustainability does not entail a cost reduction, rather it brings to an increase of costs‖ 

―I believe that costs are the main internal barrier for the environmental and social issues‖ 

―As an entrepreneur of a small business, I tell you that: first of all, the economic aspect is considered‖ 

Pay-back time ―As main barriers, I perceived the costs and the return of the investment in the long period‖  

Drivers  Compliance 
with regulation 

―Especially the creation of documentation for materials […] is increasing rapidly‖ 

―It is driven by legal requirements‖ 

―Among the main drivers, there is the compliance with regulations‖ 

―The legislation is extremely important‖ 

―The perspective from which I see it is the legal perspective‖ 

―The drivers are certainly the laws and also the customers who require a certain type of product, made with certain 

characteristics and therefore certified‖ 

―Another driver may be the law that requires you to behave in a certain way‖ 

―The first driver is related to the regulation; our activity is strongly regulated‖ 

―We are a very peculiar industry: the quality must be aligned with the legal requirements‖ 

―All our products have an initial stage in their development that puts at the first place the environmental impact […] 

this is a requirement and a necessary step‖ 

―We must be compliant with a series of laws that intrinsically require sustainability‖ 

Regulatory 

sanctions and 

taxes 

―We have an energy manager […] they are not a cost because there is attention to the aspects for which you pay 

penalties [if you do not pay attention at]‖ 

―If you give back to the network a deteriorated current or in case of system malfunctions […] you pay fines‖ 

―For example, we rebuilt the roof in 2009, because it was made of Eternit and the law requires it to be disposed of 
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also to avoid penalties‖ 

―Use and disposal of substances are clearly regulated and must also be documented [to avoid sanctions]‖ 

―Well, we have targets we have to be adhered to [to avoid sanctions]‖ 

External funding ―In Italy, there are a lot of calls and competitions that can help you get facilitations‖ 

―We took advantage of the incentives that existed at the time for solar panels‖ 

―We have recently also received an award [for sustainability]‖ 

Public subsidies ―Tax incentives for sure, but also long-term savings‖ 

 ―In Italy there are a lot of calls and competitions that can help you get facilitations‖ 

―On the other hand, as regards the tax advantages, I think that the hyper-amortization is very useful‖ 

Customers‘ 

pressures 

―Generally, there are customers who value it and demand that we do something in this direction‖ 

―Many customers now value having an environmental certificate, for example‖ 

―So it is the case with customers, certifications are required‖ 

―Depending on the market, some customers want something like that‖ 

―The drivers are certainly the laws and also the customers who require a certain type of product, made with certain 

characteristics and therefore certified‖ 

―It is driven by the external requests from the customer‖ 

―Certifications are usually required by customers‖ 

―Another important driver is the requests from the customer, that foster investment‖ 

Partners‘ 

pressures  

―Partners are important, as they can foster innovation‖ 

Shareholders‘ 

pressures  

―There is an overall increasing general sustainability concern‖ 

―I think that's a driver is the stakeholders’ well-being in the long term‖ 

Creating 

competitive 

advantage 

―Furthermore, sustainability can guarantee a competitive advantage on the market due to competitive strategies in 

economic, social and environmental terms‖ 

―I think the main drivers are the competitive advantages that sustainability can give you‖ 

―Sustainability makes us enter the championship of companies, then whether we win it or not depends on us, but if 

it wasn't there, we wouldn't be in the championship‖ 

Improving firm 

brand and image 

―As a chemical company, we are of course subject to the public eye, and want to constantly improve our image‖  

―Of course, we also make sure that we look good on the outside‖ 

―We try to give a secure image of our company, this is important‖ 

―I think the main drivers are the competitive advantage that aspects of sustainability can give you in terms [...] of 

the image towards all customers attentive to these issues‖ 

―The world is moving in this direction and therefore the impact of visibility is certainly‖ 

―It is also in our interest that we act as sustainably as possible, even if it is, of course, difficult to achieve absolute 

figures in a manufacturing industry‖ 

―Sustainability is an ethical advantage‖ 

Organizational 

values and 
culture 

―Customers tend to ask less for things like this [sustainability]. It's more done for internal reasons" 

―Yes, that will be done if driven internally‖  

―Already the company itself is a driver‖ 

―We try to give a secure image of our company […] it is something innate in our firm‖ 

―I think that all the actions taken in this direction are things that the company does for itself first of all‖ 

―I have been working here for 25 years and have always recognized myself in the company's values: think global 

act locally‖ 
Including 

Sustainability at 

a strategic level 

―We also record what we want to improve in terms of production what goals we want to achieve. Sometimes you 

can't really improve old processes, but we try to‖ 

―It is also a concern of the management and we, for example, instruments such as meetings that are held regularly, 

where the wishes and ideas of employees are also incorporated into corporate management‖ 

―The firm has within itself the innate desire to always grow, and this could be another important driver‖ 

―As we are quality management certified, it is of course also a constant improvement process where sustainability 

issues are taken into account‖ 

―Sustainability is one of the first fundamental requirements for the development of an Italian company‖ 

―We do not have a widespread definition no, but there is attention as for sustainability issues in decisions and 

investments that impact the strategy in the long term‖ 

―Social aspects are taken into consideration when decisions have to be made‖  

―The world is moving in this direction [...] it puts the company with a positive orientation towards sustainability 

issues‖  
Management ―It is driven by the management level‖ 
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commitment 

Employee 

commitment 

―It is also a concern of the management and we, for example, instruments such as meetings that are held regularly, 

where the wishes and ideas of employees are also incorporated into corporate management‖ 

Cost savings ―If energy-economical parts [of the investments] are also included, that is, of course, a lot more interesting‖ 

―The savings that occur once the investment has been amortized‖ 

―Once you realize the economic benefits it brings then you implement it‖ 

―I think the main drivers are the competitive advantage that aspects of sustainability can give you in terms 

economic advantages, such as a cost reduction‖ 

―Tax incentives for sure, but also long-term savings‖ 
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Appendix C 

 

Details of the coding performed for Firm 10, Firm 14, and Firm 17.  

 

Theme: General Information 

 
Theme Categories Sub-categories Code (Phase 2) Code (Phase 1) Firm 10  Firm 14  Firm 17 

General 

Information 

Sector Sector Sector Sector  ―We operate in the chemical sector‖  

Product Product ―We manufacture products such 

as fluids for metal processing and 

oil for drilling and cutting oil 

components.‖ 

―We are specialized in surfactants‖ ―We started with the fertilizer, and 

then we moved to pesticides. Now 

Firm n.d. produces the active principle, 

we produce the final product‖. 

Size Number of 
employees 

Number of 

Employees 

Number of 
Employees 

―We are about 35‖ ―We are about 57 people‖ ―There are slightly less than 250 
employees‖ 

Turnover Turnover Turnover "€ 25 to 50 million would be the 

level that suits us." 

―Last year our turnover was about 

50 million €‖ 

―Our turnover is slightly more than 50 

million €‖ 

Certification 

and 

Guidelines 

Certification ISO 9001 ISO 9001 ―We hold the ISO 9001 and an 

energy management certification‖ 

- ―We are certified ISO 9001 and 14001, 

and OHSAS 18001. We hold a 

certification that is very rare in Italy 
and it is a certification of the safety 

management system. Hazardous 

materials must have an appropriate 

management system, and, in addition, 

we have decided to have it certified‖.  

 
All the firms of the Group comply to 

the ISO 9001:2008 certification. Firm 

17 also complies with ISO 14001 

certification and Safety Management 

System Certification. The final goal 

[…] is to pursue Quality in every 
production stage and process, 

ensuring the best possible products 

and policies for customers and 
stakeholders. (Firm’s website) 

Quality 

Certification 

 ―The quality-related certification has 

been implemented on our previous 
approach toward safety […] before 

getting the quality certification we 

had internal guidelines for safety‖ 
(I1) 

 

ISO 14001 ISO 14001   ―We are certified ISO 9001 and 14001, 

and OHSAS 18001. We hold a 

certification that is very rare in Italy 
and it is a certification of the safety 

management system. Hazardous 

materials must have an appropriate 

management system, and, in addition, 
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we have decided to have it certified‖.  
 

All the firms of the Group comply to 

the ISO 9001:2008 certification. Firm 
17 also complies with ISO 14001 

certification and Safety Management 

System Certification. The final goal 
[…] is to pursue Quality in every 

production stage and process, 

ensuring the best possible products 
and policies for customers and 

stakeholders. (Firm’s website) 

ISO 50001 Energy 

Management 
Certification 

―We hold the ISO 9001 and an 

energy management certification 

  

OHSAS 18001 OHSAS 18001   ―We are certified ISO 9001 and 14001, 

and OHSAS 18001. We hold a 
certification that is very rare in Italy 

and it is a certification of the safety 

management system. Hazardous 
materials must have an appropriate 

management system, and, in addition, 

we have decided to have it certified‖.  
 

All the firms of the Group comply to 

the ISO 9001:2008 certification. Firm 
17 also complies with ISO 14001 

certification and Safety Management 

System Certification. The final goal 
[…] is to pursue Quality in every 

production stage and process, 

ensuring the best possible products 
and policies for customers and 

stakeholders. (Firm’s website) 

Other Standards 

or Guidelines  
Environmental 

Standards and 

Guidelines 

Sustainable 

Palm Oil 
Association 

 ―We got recently involved in the 

RSPO, the Roundtable on 
Sustainable Palm Oil. It is an 

association of the far East, gathering 

firms that use sustainable palm oil, 
that is palm oil that is grown in 

plantations not causing 

deforestation‖ (I1) 

 

Safety 

Standards and 

Guidelines 

Safety 
Guidelines 

 ―The quality-related certification has 
been implemented on our previous 

approach toward safety […] before 

getting the quality certification we 
had internal guidelines for safety‖ 

(I1) 

 

 

Theme: Sustainability 
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Theme Categories Sub-categories Code (Phase 2) Code (Phase 1) Firm 10  Firm 14  Firm 17 

Sustainability Definition General 
Definition 

Holistic 

perspective 

Holistic 
perspective 

(three-pillar) 

―We see ourselves as a company 
that works in a sustainable 

manner‖ 

 
 

―Sustainability within our firm is 
mainly related to the elimination of 

chemical products and components 

or the elimination of raw materials 
that entail environmental or human 

health issues‖ (I1) 

“Every company must manage its 
business according to three pillars. The 

first pillar is profitability; the second is 

the responsibility towards its 
employees; the third is the 

environment‖ 

 
The Group adheres to the global 

voluntary initiative Responsible Care, 

aimed at promoting firms’ health, 

safety, and environmental 

performance, and communicating 

with stakeholders about their products 
and processes. Since the first 

implementation in 1992, the Group has 

strictly complied with all Responsible 
Care rules. (Firm’s website) 

Environment 

pillar 
Environmental 

sound products 

and production 

Environmental 

friendly 

products 

The focus of the firm is on the 

development of environmentally 

friendly products according to 
the latest technical standards 

and in compliance with current 

health and safety regulations. 
When possible, the firm supports 

the use of local raw materials 

and reduce the use of chemistry. 
(Firm’s website) 

 ―Sustainability is a fundamental 

concept for the development of the 

pesticide because it is a very peculiar 
product. The pesticide must be spread 

on the soil to kill the insects, but it 

must not intact the plant. It is thus of 

fundamental importance that it is 

sustainable […] Some pesticides as the 

DDT, mitigated or eliminated the 
problem of malaria […] but it has a 

serious environmental persistence and 

remains in the soil for a long time […] 
This is a social dilemma for the third 

world‘s countries […] Today in Italy 

we claim and try to the same, but in a 
way that is compatible with the 

environment. All our products have an 

initial stage in their development that 

puts at the first place the 

environmental impact […] this is a 

requirement and a necessary step, as 
the product must be approved by the 

Ministry to be commercialized.‖ 

Environmental 
friendly 

production 

 ―Sustainability for us is to use 
sustainable products or palm oil 

from sustainable plantations‖ (I1) 

 
―Sustainability within our firm is 

mainly related to the elimination of 

chemical products and components 
or the elimination of raw materials 

that entail environmental or human 

“Every company must manage its 
business according to three pillars. The 

first pillar is profitability; the second is 

the responsibility towards its 
employees; the third is the 

environment‖ 

 
―It is necessary to manage the business 

in a way that is compatible with the 
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health issues‖ (I1) environment‖ 
 

Local material The focus of the firm is on the 

development of environmentally 
friendly products according to 

the latest technical standards 

and in compliance with current 
health and safety regulations. 

When possible, the firm supports 

the use of local raw materials 
and reduce the use of chemistry. 

(Firm’s website) 

―Sustainability for us is to use 

sustainable products or palm oil 
from sustainable plantations‖ (I1) 

 

Social pillar Occupational 

Health and 

Safety 

Employees  ―We are therefore also 

concerned with long-term 
employee loyalty and a good 

working atmosphere that is good 

for the well-being of the 
employees. It is not ok to work 

with employees who do not have 

the necessary satisfaction‖ 

 “Every company must manage its 

business according to three pillars. The 
first pillar is profitability; the second is 

the responsibility towards its 

employees; the third is the 
environment‖ 

 

―The first community is the one of our 
employees […] The first project has 

been the WHP, work health place, 

launched by the Region, that fostered 
our employees in taking more healthy 

life choices, in particular as for the 

feeding. At the end of the project, we 
received a certified accreditation from 

the Region as a workplace in which 

workers‘ health is supported […] but 
we do more, we go into the detail of 

the specific issues of each worker, 

suggesting them checkups according to 
the age and gender […] we also host 

parties for children, we organize group 

cycling excursions or soccer 
matches… taken alone all these actions 

can seem limited, but all together they 

make the difference‖ 

Working 

environment 

―We are therefore also 

concerned with long-term 

employee loyalty and a good 
working atmosphere that is good 

for the well-being of the 

employees. It is not ok to work 
with employees who do not have 

the necessary satisfaction‖ 

  

Safety The focus of the firm is on the 

development of environmentally 
friendly products according to 

the latest technical standards 

and in compliance with current 
health and safety regulations. 

―We strictly follow the safety 

requirements for workers. As for 
sustainability, the discourse is 

milder or let‘s say less felt. For 

sustainability, we do not have 

specific needs. Safety is our number 

―It is not only safety and health, but 

also wellbeing‖ 
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When possible, the firm supports 
the use of local raw materials 

and reduce the use of chemistry. 

(Firm’s website) 

one priority; sustainability is a more 
philosophic discourse‖ (I1) 

 

―Social sustainability means to try 
to guarantee the maximum safety 

level for the employees […] The 

first thing we focus on when we 
develop a new product is the safety 

of the workers, from that, all the 

other things come like a waterfall 
[…] if something is carcinogen, 

here it does not enter for sure‖ (I1) 

 

―Sustainability within our firm is 

mainly related to the elimination of 

chemical products and components, 
or the elimination of raw materials 

that entail environmental or human 

health issues‖ (I1) 

Wellbeing   ―It is not only safety and health, but 

also wellbeing‖ 

External local 

stakeholders 

Local suppliers   ―As for the external stakeholders, we 

privilege local suppliers, local 
enterprises with reduced 

environmental impact‖ 

Local 
enterprises 

  ―As for the external stakeholders, we 
privilege local suppliers, local 

enterprises with reduced 

environmental impact‖ 

Schools   ―We also interact with the external 
community […] we gifted the local 

school with an electronic whiteboard, 

we helped in the construction on a 
square supported by the municipality‖ 

Economic pillar Profit Profitability ―The owners are of course 

interested in increasing the 

profits‖  

 “Every company must manage its 

business according to three pillars. The 

first pillar is profitability; the second is 
the responsibility towards its 

employees; the third is the 
environment‖ 

Customers Customer 

satisfaction 

 ―Economic sustainability is strictly 

connected to and depends on what 

customers want; it means to 
guarantee a good relationship with 

the customer […] We are not 

particularly interested in other 
economic aspects as we do not have 

any liquidity related issues‖ (I1) 

The quality policy guarantees the best 

levels of customer satisfaction through 

the provision of the highest quality. 
(Firm’s website) 

Sustainability 

within the firm 

Sustainability 

approach 
Focus General Focus ―We see ourselves as a company 

that works in a sustainable 

manner‖ 

 ―Our firm is perfect for your research. 

We are a medium enterprise, very 

focused on environmental issues‖ 
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Concept Concept  ―To some extent the concept needs 
to be better inserted within the daily 

activity of the firm, but we have for 

sure a common and shared care for 
the environment and safety‖ (I2) 

―Sustainability is a fundamental 
concept for the development of the 

pesticide because it is a very peculiar 

product. The pesticide must be spread 
on the soil to kill the insects, but it 

must not intact the plant. It is thus of 

fundamental importance that it is 
sustainable […] Some pesticides as the 

DDT, mitigated or eliminated the 

problem of malaria […] but it has a 
serious environmental persistence and 

remains in the soil for a long time […] 

This is a social dilemma for the third 

world‘s countries […] Today in Italy 

we claim and try to the same, but in a 
way that is compatible with the 

environment. All our products have an 

initial stage in their development that 
puts at the first place the 

environmental impact […] this is a 

requirement and a necessary step, as 
the product must be approved by the 

Ministry to be commercialized.‖ 

Philosophy   ―There is an overall and shared 

sustainability philosophy within the 
firm‖ 

Values   ―I have been working here for 25 years 

and I have been always felt aligned 
with the firm‘s values […] Think 

global act local […] For example, in 

Brazil when we opened the new 
facility, the authorities asked us to 

monitor the condition of the river‘s 

fauna in the three following years, so 
we have an expert there doing all the 

evaluation […] In Italy we haven‘t 

reached this level yet, so, as a Group, 

we think globally but we act according 

to the local legislations […] We made 

investments in China, they are still 
lagging behind but in 10 years they did 

what we did in 50 years.‖ 

Time Horizon Long term ―As a small and family-run firm, 

the son of the actual manager it 
is expected to take over the 

company […] it is no sense for 

the company to only think only 
over a few years, but also think 

in the long term.‖ 
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We are therefore also concerned 
with long-term employee loyalty 

and a good working atmosphere 

that is good for the well-being of 
the employees. It is not ok to 

work with employees who do 

not have the necessary 
satisfaction‖ 

Sustainability in 

practice 
Actions Actions - The firm grown always with a 

special focus on the environment 

and safety. For the future, the 
management is aiming at 

implementing sustainable actions as 

i) the achievement of specific 
certification as GMP and GMP 

Plus; the update on the production 

plants; iii) the optimization and 
reduction of by-products; iii) 

energy efficiency and emissions 

reduction. (Firm’s website) 

The group signed the principles 

of Environmental 

Sustainability issued by 
Confindustria. The Group collects 

yearly an Environmental 

Report documenting activities and 
expenses made towards the protection 

of the environment and safety, and 

towards the ensure of a sustainable 
development framework. (Firm’s 

website) 

Reporting Reporting   ―Our firm started publishing the 
environmental report in the 90s, and 

the firm is sensitive toward 

sustainability since then‖ 

Research Research   Federichimica recognized the effort of 

Firm 17 in terms of industrial research 

for Sustainable Chemistry 
(https://annuario.federchimica.it/) 

Manager in 

charge of 

sustainability 

Sustainability 
Manager 

HSE Manager HSE Manager   ―I‘m in charge of sustainability as. The 
health, safety and environmental 

manager‖ 

No 

Sustainability 
Manager 

Safety manager Safety manager  ―No, but we have a safety manager‖  

Top Manager Top 
Management 

―Sustainability is mainly a 
concern of the top management‖ 
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Theme: Barriers 

Codes with a * are based of Trianni et al. (2017b). 

 
Theme Categories Sub-categories Code (Phase 2) Code (Phase 1) Firm 10  Firm 14  Firm 17 

Barriers Barriers 

originating 

outside the 

firm 

Legislation* Bureaucracy* Bureaucracy ―You can of course complain about 
bureaucracy, there are obstacles, but 

you have to face them. Yes, we have 

bureaucracy in Germany, but on the 
other hand, we have a neutral 

bureaucracy that is the same for 

everyone. In other countries, you 

might have corruption or obstacles 

that apply to certain groups‖ 

―The most important barriers are for sure 
related to bureaucracy […] within the 

chemical sector the most important issue is 

to be compliant with the REACH, that for 
us it is extremely burdensome. To be 

compliant with it we need to spend a 

million of € just in paperwork […] 

Theoretically, we have all the information 

that we need, but meeting the requirements 

from a practical perspective is a disastrous 
mess‖ (I1) 

―From a legislation perspective there is no 

difference. But we are not comparable to a 
multinational enterprise, and we clash with 

the bureaucracy that for us is extremely 

heavy‖ (I1) 

 

Public 

Administration 
Issue 

  ―The barriers entail a dystonia 

between the firm‘s needs and the 
public administration issues‖ 

Paperwork  ―The most important barriers are for sure 

related to bureaucracy […] within the 

chemical sector the most important issue is 
to be compliant with the REACH, that for 

us it is extremely burdensome. To be 

compliant with it we need to spend a 
million of € just in paperwork […] 

Theoretically, we have all the information 

that we need, but meeting the requirements 
from a practical perspective is a disastrous 

mess‖ (I1) 

 

Complicated 

procedure for 

incentives 

 ―The same applies for incentives: they do 

exist, but when we discuss on how to 

practically implement a project the 

procedure is so complicated that we give 

up‖ (I1) 

 

Burdensome 

process 

 ―From a legislation perspective there is no 

difference. But we are not comparable to a 
multinational enterprise‖ (I1) 

 

Barriers 

originating 

within the 

firm  

Internal 

Organization 
Organization Organization  ―Major barriers for our development are 

related to the internal organization‖ (I1) 

 

Lack of staff* Employees 

limited 

availability 

 ―The REACH is easier to be respected by 

multinational enterprises, that have 

resources and employees to dedicate to it‖ 
(I1) 
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A great impulse to the growth of the firm 
derived from the election of the new 

general manager. They allowed the firm to 

position within the best firms in the Region 
and to compete with multinational 

organizations, characterized by higher 

availability of resources, as economic 
budget, or personnel. (Firm’s website) 

Lack of internal 
personnel 

 ―We do have a lack of internal personnel 
[…] we would need a 15-20% additional 

workforce (I1) 

 

Resources 

availability 

 ―The REACH is easier to be respected by 

multinational enterprises, that have 
resources and employees to dedicate to it‖ 

(I1) 

 

Lack of time* Time 

availability 

―Well, we are relatively well-

positioned, we have achieved a lot in 
the last few years. The situation, of 

course, could be improved if you 

can have more time‖ 

  

Resources 

availability 

 ―The REACH is easier to be respected by 

multinational enterprises, that have 
resources and employees to dedicate to it‖ 

(I1) 

 

Management  Management 

Awareness/ 

Commitment * 

Mindset of the 

Management  

 ―Also the mindset of the firm needs to 

change a bit, the management is missing it‖ 
(I2) 

 

Workers  Workers 

awareness* 

Proactiveness of 
workers  

 ―As for the employees it really depends, 
there are those that are more proactive and 

have a sense of belonging with the firms, 

and there are the others…‖ (I1) 

 

Commitment of 
workers 

 ―As for the employees it really depends, 
there are those that are more proactive and 

have a sense of belonging with the firms, 

and there are the others…‖ (I1) 

 

Economic  Limited access 

to capital* 

Limited 

economic 

resources 

 A great impulse to the growth of the firm 

derived from the election of the new 

general manager. They allowed the firm to 

position within the best firms in the Region 
and to compete with multinational 

organizations, characterized by higher 

availability of resources, as economic 
budget, or personnel. (Firm’s website) 

 

Investment 

cost* 

Cost reduction  ―Usually, sustainability does not entail a 
cost reduction, rather it brings to an 

increase of costs‖ (I1) 
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Theme: Drivers 

Codes with a * are based of Neri et al. (2018). 

 
Theme Categories Sub-categories Code (Phase 2) Code (Phase 1) Firm 10  Firm 14  Firm 17 

Drivers Drivers 

originating 

outside the 

firm 

Regulation Compliance 

with 

regulation* 

Regulation  ―The first driver is related to the 
regulation; our activity is strongly 

regulated‖ (I1) 

 

Regulated 

activity 

 ―The first driver is related to the 

regulation; our activity is strongly 
regulated‖ (I1) 

 

Legal 

requirements 

  ―We are a very peculiar industry: the 

quality must be aligned with the legal 
requirements‖ 

 

―All our products have an initial stage in 
their development that puts at the first 

place the environmental impact […] this is 

a requirement and a necessary step, as the 
product must be approved by the Ministry 

to be commercialized.‖ 

Customers Customers’ 

pressures * 

Request from 

customers 

―Certifications are usually required 

by customers, but in most cases the 
ISO 9001 is sufficient. Other 

certifications are also required, but 

small-medium enterprises are 
already considered well equipped 

only with it. If such a system is 

present in small companies, it will 
also cover aspects of environmental 

protection, product development, 

avoidance of hazardous substances‖ 

―Another important driver is the requests 

from the customer, that foster 
investment‖ (I1) 

 

The increasing requests from the 
customers and the market in terms of the 

highest standards for safety and 

environmental protection led to an 
increase commitment of the firm towards 

sustainability within its production 

processes. (Firm’s website) 

 

Focus on 

customers‘ 

needs 

  ―The focus on the customer is mainly 

addressed in terms of timeliness and 

completeness‖ 

Drivers 

originating 

within the 

firm 

Organization  Improving firm 

brand and 

image* 

Firm‘s Image ―As a chemical company, we are of 

course subject to the public eye, and 

want to constantly improve our 

image‖ 

  

Organizational 

values and 

culture * 

Company‘s 
value 

  ―I have been working here for 25 years and 
have always recognized myself in the 

company's values: think global act locally‖ 

Including 

Sustainability 

at strategic 

level * 

Goals of 

improvement 

―We also record what we want to 

improve in terms of production what 
goals we want to achieve. 

Sometimes you can't really improve 

old processes, but we try to‖ 

  

Constant 
improvement 

  ―As we are quality management certified, it 
is of course also a constant improvement 

process where sustainability issues are 
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taken into account‖ 

Management Management 

commitment* 

Concern of the 
management 

―It is also a concern of the 
management and we for example, 

instruments such as meetings that 

are held regularly, where the wishes 
and ideas of employees are also 

incorporated into corporate 

management‖ 

  

Employees Employees’ 

commitment* 

Ideas and 
suggestions 

from employees 

―It is also a concern of the 
management and we, for example, 

instruments such as meetings that 

are held regularly, where the wishes 

and ideas of employees are also 

incorporated into corporate 

management‖ 

  

 

                  


