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ABSTRACT
Measuring sustainability performance is crucial for small and medium-sized manufacturing enterprises and sustainability in-
dicators must be incorporated into decision-making. However, companies tend to measure only the aspects that interest them, 
disregarding those considered less strategic or relevant. There is still no consensus on how to integrate sustainability indica-
tors across different manufacturing contexts and the current literature lacks empirical research on their adoption. This study 
collected empirical data from 150 Italian small and medium-sized manufacturing enterprises to examine how they measure 
their sustainability performance. Furthermore, drawing on contingency theory, the study explores the influence of selected 
contextual factors (sector, size, understanding of sustainability and certifications held) on the measurement of sustainability 
performance and the relationships among these factors. The sampled companies primarily focus on sustainability aspects re-
lated to production or mandated by legislation. The most frequently covered aspects concern costs, income, waste, materials and 
occupational health and safety. Broader sustainability aspects involving customers, suppliers and the community are largely 
overlooked. Results show that the industrial sector significantly influences sustainability performance measurement systems, 
whereas size primarily affects the number of indicators measured. The sector also interplays with the certifications held and the 
understanding of sustainability, revealing an interesting interplay among different contextual factors. Lastly, the study suggests 
avenues for further research to enhance the understanding of sustainability performance measurement in small and medium-
sized manufacturing enterprises. Practical implications indicate the need for sector-specific and size-specific solutions to support 
sustainability performance measurement, while promoting further certifications and improving understanding of the sustaina-
bility concept among practitioners.

1   |   Introduction

There is urgency to measure sustainability performance in man-
ufacturing companies. Companies receive pressure from stake-
holders to improve their sustainability performance (Henao and 
Sarache  2022). As what is not measured cannot be improved 
(Neri 2021), measuring sustainability performance is a funda-
mental step. Even though studies investigating the integration 
of sustainability aspects into companies' performance measure-
ment are not a recent debate (Morioka and de Carvalho 2016; 

Searcy  2016) and measuring sustainability performance is a 
strategic tool with a significant impact on decision-making 
(Osório De Andrade Guerra et al. 2023), there is still limited em-
pirical evidence on which indicators companies actually adopt 
in practice and how these indicators reflect the real sustainabil-
ity priorities perceived by companies.

The concept of sustainability can be described using the triple 
bottom line (TBL) model proposed by Elkington (1997), which 
comprises three pillars: economic, environmental and social. 
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An appropriate measure of sustainability performance should 
thus be derived from evaluating the three pillars (Nordheim and 
Barrasso 2007) and their intersections (Cagno et al. 2019).

Performance measurement is a relevant part of the decision-
making process in companies (Osório De Andrade Guerra 
et  al.  2023). It helps reveal strategic priorities and identify ac-
tionable areas for improvement while also addressing trade-
offs (Pazienza et al. 2026). Performance indicators can reflect a 
company's interests, as companies select and prioritise them ac-
cordingly. Often, companies measure only what internal stake-
holders are interested in (Henao and Sarache  2022), possibly 
complementing it with requirements from external stakehold-
ers. Therefore, a deeper understanding of sustainability mea-
surement in manufacturing companies can shed light on their 
real sustainability interests.

The prioritisation of sustainability performance indicators 
can be particularly critical for small and medium enterprises 
(SMEs). However, measuring sustainability performance is 
fundamental for SMEs to thrive over time and consistently con-
tribute to improving industrial sustainability supply chains and 
networks (D. Adams et al. 2021; Carlsson and Nevzorova 2025). 
As for Europe, SMEs constitute more than 99% of companies 
(Eurostat 2022) and have consistent environmental and social 
impacts (Madrid-Guijarro and Duréndez  2024; Rojas-Lema 
et al. 2021). Although SMEs are pivotal to sustainability goals 
in the manufacturing sector, they are often unaware of their im-
pact (Setyaningsih et al. 2024); SMEs usually lack the resources 
or competencies to measure sustainability performance effec-
tively (Cristofaro et al. 2024).

Despite recent studies propose tools to support sustainabil-
ity performance measurement (Cantele et  al.  2024; Carlsson 
and Nevzorova  2025), they do not provide a picture of the in-
dicators adopted by companies in practice (Gennitsaris and 
Sofianopoulou  2026). In other words, few studies have empir-
ically investigated how manufacturing SMEs measure their 
sustainability performance. Studies are also scarce on which 
aspects of SMEs' activities or contextual factors influence the 
measurement (Salvador et al. 2023). Specifically, few broad em-
pirical studies are available and they tend to analyse the SME 
sector as a possible factor influencing the performance measure-
ment. However, while the sector is undoubtedly a relevant con-
textual factor (Hemdi et al. 2013), other factors may affect the 
measurement of sustainability performance. For instance, cer-
tifications have been shown to have a controversial impact on 
performance, indicating the need for further studies (Govindan 
et al. 2013). Besides, the wide range of meanings of sustainabil-
ity (Joung et al. 2013) can also lead to diverse implications for 
SMEs' decisions. These factors have been repeatedly highlighted 
in prior research as potential determinants of managerial sys-
tems, yet their combined influence on sustainability measure-
ment in SMEs remains unexplored. Leveraging contingency 
theory, the behaviour of a company appears to be contingent on 
contextual factors and the measurement of sustainability perfor-
mance is expected to reflect the specific configuration of contex-
tual conditions in which a company operates.

In this context, the present research, grounded in contingency 
theory, investigates the two points above, specifically examining 

how SMEs measure their sustainability performance and how 
contextual factors influence the measurement. To address these 
research questions, the present study collected empirical data 
from 150 Italian manufacturing SMEs regarding their measure-
ment of sustainability performance.

The remainder of the paper follows. Section 2 offers an overview 
of the literature background and presents the research ques-
tions. Section 3 reports on the method used for the empirical in-
vestigation. Section 4 reports and discusses the results obtained. 
Section 5 concludes the paper.

2   |   Literature Background and Research Questions

2.1   |   Measuring Industrial Sustainability 
Performance in Manufacturing Companies

Sustainability performance measurement refers to the use of 
indicators to assess environmental, social and economic perfor-
mance using structured or semi-structured methods (Neri 2021).

Performance indicators enable performance measurement 
(Engida et al. 2018). Indicators can be evaluated as isolated in-
dicators or arranged in a structured set, namely a performance 
measurement system (Neely et  al.  1995). Compared to an iso-
lated or unstructured list of indicators, a structured set of in-
dicators might help companies in performing a precise and 
accurate evaluation of sustainability-related aspects (Damtoft 
et  al.  2025). To allow a proper measurement of sustainability 
performance, a set of indicators should encompass the three 
sustainability pillars (Yip et al. 2023).

Previous literature has proposed or applied numerous sustain-
ability sets or indicators at the company level. An overview of 
the literature from the past 15 years is presented in Table 1. The 
literature proposes sets for manufacturing companies in gen-
eral, as Bernhard et al. (2024) or Cagno et al. (2019), but more 
broadly for specific contexts. For example, Córdova-Aguirre and 
Ramón-Jerónimo (2024) propose a tool for Peruvian manufac-
turing SMEs, Sureeyatanapas et al. (2015) for sugar production 
in Thailand, Feil et  al.  (2015) for micro and small companies 
operating in the furniture sector.

Empirical applications of these sets are present, but appear 
overall limited in terms of samples and contexts investi-
gated, which limits the understanding of the suitability and 
appropriateness of the developed sets in real-world contexts 
(Neri  2021). Among the available empirical applications, 
Chen et  al.  (2014) provide an application of their indicators 
in one Swedish company, Garbie  (2014) describes the appli-
cation of the developed set in one large company in Oman, 
Ahmad  (2023) applies their set in a Malaysian SME food 
manufacturer, Chourasiya et  al.  (2024) provide an applica-
tion in one medium-sized textile company. A limited num-
ber of contributions offer broader empirical applications. For 
example, Mengistu and Panizzolo  (2021) and Mengistu and 
Panizzolo  (2023b) investigate 48 SMEs in the Italian foot-
wear sector, whereas Chang and Cheng  (2019) conduct an 
application study across 20 Taiwanese manufacturing SMEs. 
A broader sample is considered, for example, by Winroth 
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et al. (2016), who investigated 340 Swedish SMEs and Sharma 
et al.  (2024), who surveyed 444 large Indian manufacturers. 
Further, a few prior contributions are purely empirical and 
apply a previously developed framework to specific or varied 
contexts. Indeed, Mengistu and Panizzolo (2023a) provide an 
investigation of Italian footwear SMEs leveraging the frame-
work proposed by Mengistu and Panizzolo  (2021), whereas 
Trianni et al. (2019) provide empirical evidence on European 
SMEs based on Garbie (2014)’s set.

Despite these efforts, the real challenge lies not in the devel-
opment of indicators (Singh et al. 2012) but in the selection of 
the right indicators to use (Hristov and Chirico 2019; Rojas-
Lema et al. 2021). This aspect is particularly relevant for SMEs 
(Carlsson and Nevzorova  2025), as the correct selection and 
identification of indicators can help them achieve a new level 
of competitiveness as they move towards sustainability. Some 
studies in the literature focus on proposing methods for select-
ing appropriate indicators across different contexts. For exam-
ple, Saad et al. (2023) provide a rating tool for manufacturing 
companies to help them select the right indicators, applying 
the method to 12 aluminium companies. Further, Cagno 
et  al.  (2019) propose a scalable framework of indicators to 
adapt to companies' characteristics in terms of resource avail-
ability, awareness and specific interest in sustainability. The 
use of a standard yet tailored set of indicators could also allow 
the benchmarking process, as stressed by Silva et al.  (2024), 
focusing on the tea sector.

Although the current literature background focuses only on 
contributions that consider indicators spanning among the three 
pillars of sustainability, it is worth noting that not all of them 
consider the intersections among the pillars. In this regard, con-
tributions such as Cagno et al. (2019) and Bernhard et al. (2024) 
provide interesting analyses of the indicators' coverage of the 
three pillars and their intersections.

For the sake of completeness, contributions addressing the 
sustainability of specific processes in the manufacturing sec-
tor have been developed, such as in the food process (Murad 
et al. 2021) or manufacturing cell (Zhang and Haapala 2015). 
However, these efforts do not appear to provide a scalable mea-
surement to carry from the process to the entire company.

The literature analysis indicates that several contributions pro-
vide a set of indicators for manufacturing companies, specifi-
cally SMEs. Despite the large number of proposed indicators, 
there remains limited empirical evidence on which indicators 
SMEs actually adopt in practice and how these indicators re-
flect the real sustainability priorities perceived by companies. 
As discussed, most efforts are sector-specific or with a narrow 
empirical application, mainly limited to contexts character-
ised by specific contextual factors. Few empirical analyses are 
available, leaving it unclear how sustainability indicators are 
adopted across SMEs with different characteristics. Although 
undoubtedly leading the way for a better understanding of 
how manufacturing SMEs measure sustainability perfor-
mance, the insights provided by the current literature are not 
enough. Gaining insight into the indicators effectively used 
by companies and specifically SMEs, is essential for bridg-
ing the gap between conceptual frameworks and real-world 
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sustainability implementation. This gap motivates our first 
research question:

RQ1: How do manufacturing SMEs measure 
sustainability performance?

However, it is expected that not all SMEs measure sustainabil-
ity performance in the same way. Consistent with contingency 
theory, specific contextual factors may influence the relevance 
of certain indicators relative to others or shape the overall ap-
proach to measuring sustainability. Therefore, while RQ1 pro-
vides insight into how SMEs measure their sustainability-related 
performance, it is also necessary to deepen the understanding of 
how different contexts shape the measurement.

2.2   |   The Role of Contextual Factors

The behaviour of a company is contingent on contextual factors. 
This understanding underpins the contingency theory, which 
suggests that there is no single best way to organise and manage a 
company; rather, different approaches, depending on the specific 
situation, can be equally effective or useful (Brocke et al. 2016; 
Oyewo et al. 2025). Several contextual factors are critical to or-
ganisational structure, decision-making and behaviour (Brocke 
et al. 2016) and can influence the overall approach to sustainabil-
ity (Cittadin et al. 2025; Osei and Amoah 2026). Accordingly, the 
adoption and prioritisation of sustainability performance indica-
tors are expected to reflect the specific configuration of contex-
tual conditions in which a company operates.

Among other applications, contingency theory has been applied 
to performance measurement (Viscardi et al. 2026). An interest-
ing overview of contextual factors impacting performance mea-
surement is offered by Jääskeläinen et al.  (2012), who identify 
the relevance of contextual factors such as organisational size 
and structure, industrial sector, external factors, strategy, pur-
pose and the need for measurement. Brocke et al. (2016), relating 
the adoption of business process management to performance 
evaluation, provide a classification of contextual factors. They 
categorise contextual factors in four dimensions, namely goal, 
process, organisation and environment. The factors related to 
the organisation dimension appear to be of interest in the con-
text of performance measurement. In Brocke et al. (2016)’s view, 
the organisation dimension includes scope, industry, size, cul-
ture and resources.

Regarding company size, several authors have identified it as 
a relevant contextual factor that influences performance mea-
surement. Company size can also serve as a proxy for a compa-
ny's resources (Morioka and Carvalho 2014; Zharfpeykan and 
Akroyd 2022). From this line, Garengo et al.  (2005) underline 
the need to tailor indicator sets to the specific needs of SMEs, 
which are significantly different from those of large compa-
nies. Previous research, however, showed contrasting results 
regarding size as a relevant contextual factor. For example, for 
Amhalhal et al. (2022) the size is not a relevant factor, whereas 
Trianni et  al.  (2019) point out significant differences between 
small and medium companies. These contrasting findings sug-
gest that size may interact with other contextual factors in shap-
ing the adoption of sustainability indicators.

The industry is another relevant contextual factor. Although 
Brocke et  al.  (2016) suggest a distinction between the product 
and service industry, further distinctions might apply in the 
same industry (Van Looy and Van den Bergh 2018). For exam-
ple, Trianni et  al.  (2019) underline the significant differences 
between the chemical and metalworking sectors. This suggests 
that the sector may significantly influence the adoption of sus-
tainability indicators.

In the context of sustainability, the culture of the organisa-
tion suggested by Brocke et  al.  (2016) can be related to the 
company's approach towards sustainability (Neri, Cagno, and 
Trianni 2021). The previous literature argued that the approach 
towards sustainability can be influenced by the understanding 
of sustainability (De Oliveira et al. 2018; Held et al. 2018) and the 
presence of certifications (Ben Arab 2020; May and Stahl 2017; 
Vieira Nunhes et  al.  2022). In their empirical study, Trianni 
et al.  (2019) underline the relevance of both certifications and 
understanding of sustainability for performance measurement, 
yet they call for more research on the topic. Such factors may 
shape distinct measurement patterns, leading companies to 
adopt different sustainability indicators.

Zharfpeykan and Akroyd (2022) remark that the industry, com-
pany size and perception of a sustainability aspect all influence 
the integration of indicators into a company's measuring system. 
However, to the best of our knowledge, a study evaluating how size, 
sector, certifications and understanding of sustainability influence 
the sustainability performance measurement in SMEs is still miss-
ing. These four factors represent key organisational contingencies 
because they directly influence companies' resource availability, 
operational constraints, strategic attention to sustainability and 
exposure to institutional pressures. Further, while some efforts 
moved in this direction (Trianni et al. 2019), they do not provide 
any indication of the relations among the contextual factors.

Following the contingency theory, we expect that the adop-
tion and prioritisation of sustainability performance indica-
tors vary across companies depending on their contextual 
characteristics. For instance, company size may be associated 
with differences in the breadth of indicator adoption; certified 
companies may emphasise environmental and social metrics; 
and companies with a stronger understanding of sustainabil-
ity may implement more integrated measurement practices. 
Based on the above discussion, this study focuses on the or-
ganisational dimension, specifically on size, sector, certifi-
cations and understanding of sustainability and our second 
research question is:

RQ2. How do contextual factors (size, sector, 
certifications and understanding of sustainability) 
shape the measurement of sustainability performance 
in manufacturing SMEs?

In line with contingency theory, this study employs it as an 
interpretative lens to investigate how contextual factors shape 
distinct approaches to sustainability performance measurement 
across SMEs. According to contingency theory, the fit between 
contextual conditions and managerial systems determines 
their effectiveness; thus, variations in company size, sector, 
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9Business Strategy and the Environment, 2026

certifications and understanding of sustainability are expected 
to produce differentiated sustainability measurement aligned 
with companies' specific operating conditions. In addition to the 
individual effects of each factor, contingency theory suggests 
that these conditions may interact, such that specific configura-
tions can lead to distinct patterns of sustainability measurement 
(Trianni et al. 2019). The study thus aims to explore the poten-
tial interplay between these contextual factors, acknowledging 
that different combinations may lead to distinct approaches to 
measuring sustainability performance.

3   |   Methods

To answer the research questions, we collected data from 150 
manufacturing SMEs using semi-structured interviews. Semi-
structured interviews are a flexible tool for investigating the 
perspectives of industrial decision-makers, allowing for the im-
mediate posing of follow-up questions when issues arise (W. C. 
Adams 2015). Thus, questions can also be adapted based on the 
informant's experience and knowledge (Bispo Júnior 2022).

3.1   |   Sampling and Data Collection

We selected a purposive and convenience sample of Italian 
manufacturing SMEs (the unit of analysis) from the plastic and 
rubber, electronics, metalworking and textile sectors. Italian 
manufacturing SMEs, besides contributing significantly to the 
gross domestic product, are of interest for sustainability (Hristov 
et al. 2023). The four selected sub-sectors are among the most 
relevant to the Italian manufacturing sector in terms of both 
turnover and value added (Fornasiero and Tolio 2024).

SMEs were initially identified through the AIDA database 
(https://​login.​bvdin​fo.​com) and contacted via phone or mail to 
understand their availability to participate in the research. In 
case of acceptance, we organised an online or telephone meet-
ing with people knowledgeable of the topic, such as a production 
manager or a sustainability/environmental manager. Data were 
collected through semi-structured interviews composed of three 
parts. The first was dedicated to collecting general information 
about the SME in terms of number of employees, context, sector, 
market, products, production process, certification, as well as 
about the interviewees; the second part was dedicated to explor-
ing the interviewees' understanding of sustainability and the ap-
plication of the paradigm within the SME; the third part focused 
on the sustainability performance measurement and the perfor-
mance indicators adopted by the SME. The semi-structured in-
terview protocol is available in Appendix S1. A total of 150 SMEs 
were interviewed, with a summary of information reported in 
Table 2 and details reported in Appendix S2.

3.2   |   Data Analysis

Interviews were recorded (upon interviewees' agreement) and 
transcribed, resulting in 704 pages of transcripts. The analysis 
followed an abductive approach based on a coding process for 
content analysis (Kohlbacher 2006; Saldaña 2009). We specifi-
cally applied a structural coding scheme suitable for analysing 

semi-structured protocols (Saldaña  2009). Sustainability in-
dicators were first identified inductively from interviews' 
transcripts, allowing respondents to describe the indicators 
adopted in their companies freely. In a second step, the identi-
fied indicators were deductively categorised according to the 
industrial sustainability performance measurement system 
(ISPMS) by Cagno et al. (2019), specifically the ‘Full ISPMS’ 
version. This procedure provided a common basis for ana-
lysing the performance indicators, enabling structured com-
parisons across companies while avoiding the imposition of a 
predefined framework during data collection. The structure of 
Cagno et al. (2019)’s ISPMS is reported in Table 3. The ISPMS 
is structured around the three sustainability pillars; each pil-
lar has several performance dimensions, which in turn are 
linked to diverse performance indicators. The ISMPS contains 
104 indicators in total.

TABLE 2    |    General overview of the sample.

Sectors Small Medium Total

Plastics and rubber 25 25 50

Textile 28 12 40

Metalworking 19 11 30

Electronics 19 11 30

Total 91 59 150

TABLE 3    |    Sustainability pillars, performance dimensions and 
number of performance indicators of the Full ISPMS (Cagno et al. 2019).

Sustainability 
pillar

Performance 
dimension

Number of 
performance 

indicators

Performance 
dimension Pillar

Economic Investments 7 36

Cost and 
Incomes

16

Production 10

Suppliers 3

Social Community 4 26

Customers 3

Employees 8

OHS 11

Environmental Water 4 42

Material 4

Energy 10

Air emissions 8

Waste 12

Environmental 
management

4
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10 Business Strategy and the Environment, 2026

The qualitative content analysis allowed us to understand the 
performance indicators adopted by each SME to measure sus-
tainability performance for each specific pillar. Following our 
two research questions, besides focusing on the entire sample in-
vestigated, we also specifically focused on four contextual factors 
possibly shaping the measurement of sustainability performance, 
specifically the sector (plastic and rubber, textile, metalworking 
and electronics), SME size (small, medium), understanding of 
sustainability (based on the considered pillars) and certifications 
held (according to the three pillars of sustainability). Following 
the suggestions of W. C. Adams (2015) and Meredith (1998), de-
scriptive statistics were employed to summarize the frequency 
and distribution of the indicators across SMEs, conveying the 
data's salient features concisely yet effectively (Green et al. 2023). 
This allowed for a structured comparison of patterns within the 
sample (Sheard 2018) and in graphical form (Gudivada 2017). To 
provide deeper insight into the findings, illustrative quotes from 
interviewees are reported alongside the quantitative summaries. 
The choice aligns with previous work that used semi-structured 
interviews as the research method and it is an interesting ap-
proach for capturing a snapshot of the overall results (Fallahi 
et al. 2023; Julkovski et al. 2023; Neri et al. 2023).

Methodological rigor was ensured by assessing the design tests 
suggested by Yin (2009). Given the exploratory nature of the pres-
ent study, following Yin (2009)'s indications, we focused on con-
struct validity, external validity and reliability (thus not focusing 
on internal validity) and assessed them against tactics suggested by 
the literature—please refer to Benbasat et al. (1987), Beverland and 
Lindgreen (2010), Barratt et al. (2011), Baškarada (2014). Construct 
validity was enhanced through careful interview techniques and 
the structured interview protocol. During the semi-structured in-
terviews, immediate feedback and follow-up questions were used 
to clarify respondents' answers and reduce potential misunder-
standings. A chain of evidence was also maintained by organizing 
the collected material. External validity was addressed by clearly 
defining the population of interest and by collecting data from a 
large sample of SMEs across different manufacturing sectors. 
Reliability was ensured using a consistent interview protocol and 
a transparent coding procedure. Additionally, the presence of mul-
tiple interviewers and multiple researchers conducting the coding 
(at least two for each interview) mitigated the risk of research bias.

4   |   Results and Discussion

The section presents the results. The results for the total sample 
are presented first (4.1), followed by those for contextual factors 
(4.2). Leveraging the insights obtained, an analysis of the results 
according to the interplay between contextual factors is also pre-
sented (4.3).

4.1   |   Sustainability Performance Measurement 
by SMEs

The 150 analysed SMEs measure on average 24.8 out of 104 sus-
tainability indicators proposed by Cagno et  al.  (2019)'s ISPMS 
(24%) and specifically 11.4 out of 36 economic indicators (32%), 
7.1 out of 26 social indicators (27%) and 6.1 out of 42 environ-
mental indicators (14%) (Appendix S3). The number of measured 

sustainability indicators aligns with the range of 10–25 indicators 
reported in previous studies (Trianni et al. 2019; Zharfpeykan 
and Akroyd 2022).

To address RQ1, having Cagno et al. (2019)'s ISPMS as a refer-
ence, we performed two different analyses. First, we evaluated 
the coverage of each performance dimension. Second, we evalu-
ated the most and least measured indicators by sampled SMEs.

4.1.1   |   Coverage of Performance Dimensions According 
to Sustainability Pillars

To assess the coverage of performance dimensions, we evalu-
ated the percentage of SMEs that measured at least one indica-
tor for each performance dimension and the average number of 
indicators measured per dimension (Figure 1).

Performance dimensions related to the economic pillar emerge 
as the most frequently addressed, underscoring that sustain-
ability is still potentially mainly seen in terms of economic im-
plications, reinforcing previous studies (Sharma et  al.  2024). 
Providing their definition of sustainability, many SMEs indeed 
focused on the economic pillar, specifically underlying how, in 
their perspective, the pursuit of sustainability has to deal with 
the need of being economically sustainable.

An investment cannot be carried out solely because 
it meets sustainability criteria; an economic return is 
still required. 

(Plant manager, 22Nn)

Financial sustainability is certainly the primary 
objective that must be pursued. 

(CEO, 26B)

From a conceptual standpoint, when I think about 
sustainability, the first aspect a company must address 
is the economic one. If a company is not economically 
viable, everything else collapses. 

(CEO, 26C)

Our policy is that anything requiring a cost for the 
company but failing to deliver tangible positive 
outcomes is not pursued. 

(Technical manager, 27D)

However, it is also worth noting that for some SMEs, sustain-
ability can provide a competitive advantage.

Since research activities aimed at improving 
sustainability do not provide immediate economic 
benefits, small and medium-sized companies often 
struggle to acknowledge that these initiatives involve 
considerable short-term costs but can produce long-
term savings and tangible profitability. 

(CEO, 13I)
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11Business Strategy and the Environment, 2026

If pursued appropriately, sustainability can lead to a 
meaningful economic benefit. 

(Quality, safety and environmental manager; 22Ll)

Sustainability is increasingly perceived as an 
advantage. In recent years, as market and consumers 
awareness has grown, sustainability has come to 
represent a clear commercial benefit. 

(Quality manager, 22J)

Focusing on the economic performance dimensions, costs and 
incomes emerges as the most frequently addressed, being con-
sidered by all 150 SMEs (100% coverage), with an average of 
6.2 indicators measured by each SME, followed by production 
(97% coverage), with an average of 3.2 indicators. Interestingly, 
despite the high coverage of economic performance indicators, 
this process is not always well-structured for SMEs.

I would say that processes are rather unstructured. 
As a result, we carry out an ex-post evaluation of the 
expenditures required for engine maintenance or 
repair and only afterwards do we determine the final 
margin. 

(Quality manager, 27B)

Interestingly, the investment performance dimension shows 
relatively low coverage (55.3%). The result contrasts with 
Chang and Cheng (2019) and Sharma et al.  (2024), who con-
sider investments among the most influential indicators of 
sustainability.

When a new expenditure arises, we assess it 
and proceed only if deemed appropriate. […] Our 
processes, however, remain poorly structured. 

(CEO, 26B)

Concerning investments, we carry out periodic 
evaluations, but we do not have indicators in place to 
systematically monitor the situation. 

(Safety and quality manager, 28M)

The suppliers' performance dimension is not widely covered 
(58.7%), which likely underscores the need for additional efforts 
by SMEs to incorporate supply chain-related aspects. However, 
some SMEs underlined that the focal company in their supply 
chain and/or their customers are starting to move towards a 
more collaborative effort:

Just ten or fifteen years ago, sustainability was treated 
merely as a label, with little relevance. We now see 
that some customers, particularly in the United 
States, view these aspects as targets and valuable 
supply chain requirements. 

(Accountability manager, 13V)

At the moment, we are in a situation where the large 
companies we work for are beginning to move in this 
direction, increasingly requiring us to participate in 
webinars on the topic [sustainability]. 

(Owner, 22Hh)

FIGURE 1    |    Percentage of SMEs measuring at least one indicator belonging to each performance dimension and the average number of indicators 
measured.
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12 Business Strategy and the Environment, 2026

We are aware of these topics also because our 
customers, especially the larger and more 
structured ones, who represent the majority, place 
requirements on us that we, in turn, pass on to our 
subcontractors. 

(Head of operations, 26M)

We have been fortunate because, in our sector, 
these topics have always been driven by customers' 
requirements. 

(CEO, 27K)

As for the environmental pillar, waste is the most frequently ad-
dressed performance dimension (93% coverage), with an average 
of 2.7 indicators per SME, followed by material (83% coverage) 
with an average of 1.8 indicators. The focus on material and 
waste aligns with previous literature, e.g., Dewi et  al.  (2023), 
Winroth et al. (2016) and can be justified by the fact that these 
two performance dimensions have implications on the eco-
nomic pillars (Söderholm and Tilton 2012).

By reducing waste and scrap in production through 
targeted research and development efforts, we 
achieved benefits from both an environmental and an 
economic perspective. 

(CEO, 27K)

It is a misconception to believe that renewable energy 
or efficiency measures can be pursued without 
considering their financial implications. 

(Quality manager, 28C)

Environmental sustainability aims to promote 
economic growth that is compatible with the 
environment and the planet, reconciling diverse and 
sometimes competing needs. 

(Purchase manager, 28D)

Interestingly, energy is not among the most relevant envi-
ronmental performance dimensions, despite being strongly 
connected to economic aspects—see, for example, Watanabe 
et al. (2016). The result contrasts previous evidence, e.g., Chang 
and Cheng (2019) and Saad et al. (2023), which considers energy 
consumption and emissions among the most relevant indicators, 
and goes against the indication of Sharma et al. (2024) who state 
that material and energy consumption aspects should be made 
mandatory for companies.

Regarding the social pillar, occupational health and safety 
(OHS) emerges as the most addressed performance dimension 
(99% coverage), with an average of 3.4 indicators measured by 
each SME. The result, consistent with Hsu et  al.  (2017) and 
Winroth et al. (2016), underscores the focus on legislative is-
sues within the social pillar (Pawłowska  2015). The insight 
is further emphasised by the fact that the employees' perfor-
mance dimension has much lower coverage (62%). Sharma 
et al. (2024) stressed that employees can significantly support 

the enhancement of sustainability in companies, as they are 
directly involved and responsible for the manufacturing ac-
tivities. From this standpoint, indicators related to employees' 
safety, satisfaction and welfare should be properly assessed. 
The investigated SMEs employed diverse approaches to mea-
suring employee-related indicators, with many viewing their 
employees as a sort of family.

We maintain a relationship with our workers 
that goes beyond the typical employer–employee 
dynamic. We consider our company to be like a 
large family. 

(CEO, 22Gg)

From a psychological perspective, it is essential to 
maintain high levels of motivation and enthusiasm 
among those who work for me within the company. 

(CEO, 22Aa)

We try to keep our training activities constantly 
updated because worker training is what prevents 
injuries. Training is highly preventive by nature. 
Individual protective equipment is, of course, always 
available. 

(CEO, 25G)

Unexpectedly, the customers' performance dimension, linked to 
economic goals by the previous literature (Winroth et al. 2016), 
does not present a high level of coverage (64%), contrast-
ing Rayhan Sarker et  al.  (2021) and despite the relevance at-
tributed to the concept by previous literature (Mengistu and 
Panizzolo 2023b; Sharma et al. 2024). Although differences in 
the results could stem from variations in the sample, they could 
also be explained by the effort required to collect data beyond 
the SMEs' boundaries. Indeed, among the investigated SMEs, 
it emerged that attempts to collect customer satisfaction data 
failed due to a lack of customer engagement.

For us, going on-site is not always feasible, as many 
customers are located far away. We attempted to 
collect feedback through a questionnaire, but the 
response rate has been consistently low. 

(Production manager, 28B)

Some consultants have suggested that we should 
gather more direct feedback from clients through 
evaluation questionnaires. We have attempted 
this approach, but we now face some difficulties: 
when we send the questionnaires, they are rarely 
returned. 

(General manager, 28F)

Interestingly, community and political-social aspects are largely 
overlooked in our sample, in contrast to findings from Chang 
and Cheng (2019) and Sharma et al. (2024), despite many SMEs 
mentioning the community as a central stakeholder in their 
activities.
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13Business Strategy and the Environment, 2026

A company should exist in symbiosis with its 
surrounding territory. 

(Production manager, 22T)

We are deeply rooted in the local territory and we 
strive to involve the surrounding community. 

(Owner, 22D)

Since we operate in a residential area, we pay close 
attention to avoiding disturbance and to integrating 
well within the community. 

(Co-owner, 13W)

The result indicates that the investigated SMEs are primarily fo-
cused on internal aspects and do not measure indicators of the 
relationship between the SME and its external context, thereby 
omitting a relevant aspect of sustainability.

4.1.2   |   The Most and Least Measured Indicators

Focusing on the most measured indicators (Table  4), SMEs are 
mainly concerned with economic and regulation-related aspects. 
The top measured indicators are injuries and production cost, find-
ing a correspondence with Chang and Cheng (2019). The interests 
of SMEs also emerged regarding environmental aspects, specifi-
cally, total material used (80%), waste disposal (74%) and waste re-
cycled (65,3%), in line with Winroth et al. (2016).

Among the least measured indicators (Table 5) are several en-
vironmental indicators, including those related to emissions 
and energy use outside production processes. Similarly, so-
cial indicators such as OHS citations, fatalities, or discrimi-
nation are not widely measured. Integrating Table  5 with the 
information provided in Table  D1, Table  D2 and Table  D3 in 
Appendix S4, it is evident that many environmental and social 
indicators are seldom measured. One explanation relates to the 
lower standardised way of measuring environmental aspects, 
as suggested by Cagno et  al.  (2019) and Gudmundsdottir and 

Sigurjonsson  (2024), compared with economic (such as tradi-
tional financial accounting indicators) and mandatory social 
(i.e., injuries) aspects. Hsu et al. (2017) and Trianni et al. (2019) 
similarly report low concern among SMEs about social indica-
tors, such as child labour and fair trading. Even though these are 
relevant aspects, their limited adoption indicates low interest in 
setting goals and taking action to address social issues. As for the 
environmental pillar, aspects related to environmental manage-
ment are among the least measured. This aligns with Chang and 
Cheng (2019) who underline a limited interest in green supply 
chain and green image. This again stresses that companies and 
specifically SMEs, are still focused on environmental aspects 
related to production activities, leaving behind more proactive 
behaviour unless required by regulation or focal companies.

External incentives are insufficient on their own; 
meaningful change requires an internal commitment. 

(CEO, 25E)

Overall, a limited interest in the implications for supply chains 
or industrial networks emerged. Specifically, the investigated 
SMEs underlined several difficulties, particularly on the down-
stream side.

From an upstream supply chain perspective, we 
prefer suppliers that have adopted virtuous practices. 
In contrast, such behaviour is very rare on the 
downstream side. 

(CEO, 25B)

We also work with large enterprises, yet none of them 
has ever asked for specific sustainability parameters. 

(CEO, 26O)

We are among the smallest companies in our 
supply chain, yet we have never been asked for any 
certifications beyond product-related ones. 

(CEO, 27A)

TABLE 4    |    Most measured indicators: used by at least 60% of the SMEs sample.

Pillar
Performance 

dimension Performance indicators
% Sample performance 

dimension
%Sample 
indicator

Social OHS Injuries 98.7% 92.7%

Economic Cost and incomes Production cost 100.0% 90.7%

Environmental Material Total material use 82.7% 80.0%

Economic Production Quality 96.7% 79.3%

Economic Production Scrap 96.7% 76.0%

Environmental Waste Waste disposed 93.3% 74.0%

Economic Cost and incomes Sales 100.0% 69.3%

Environmental Waste Waste recycled 93.3% 65.3%

Social OHS Accidents 98.7% 62.0%

Economic Production Lead time 96.7% 60.0%
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Environmental performance dimensions related to water 
and air emissions also appear to be overall limitedly ad-
dressed. Previous literature has indicated limited consider-
ation of water consumption and greenhouse gas emissions 
among Italian footwear SMEs (Mengistu and Panizzolo 2021; 
Mengistu and Panizzolo  2023a, 2023b). Overall, some in-
dicators in the water and air emissions performance dimen-
sions, such as metal emissions, coal used for production and 
wastewater quality, may appear overly context-specific (Long 
et al. 2016). Interestingly, CO2 emissions are not widely eval-
uated, possibly indicating that the path towards decarbonisa-
tion within the single SME and the supply chain could still 
be challenging. The results again underscore that SMEs are 
primarily interested in evaluating aspects directly related to 
an economic return.

Interestingly, inventory cost is among the least considered indi-
cators. Although the adoption of this indicator is not extremely 
low (adopted by 20% of SMEs, Table D1, Appendix S4), indica-
tors related to inventory and external logistics were not partic-
ularly considered of interest in the past literature. For example, 
Mengistu and Panizzolo (2021) underline that the inventory and 
delivery aspects were not widely considered among their sam-
pled SMEs. Further, Hsu et al. (2017) underline that distribution 
costs are not among the most commonly measured indicators 
and the same applies to logistic costs according to Chang and 
Cheng (2019). AL-Shboul (2019) underlines how organisational 
and environmental factors can strongly influence the logistical 

advancements in SMEs. However, regarding logistics, some ac-
tions emerged from the investigation related to the willingness 
to make it greener.

We are trying to introduce bar codes to replace 
traditional transportation documents. 

(Co-owner, 22I)

We are working to promote rail-based logistics instead 
of relying on trucks. 

(Environmental and safety manager, 22Ee)

Overall, the investigated SMEs, while measuring the sustain-
ability performance in different manners among the three sus-
tainability pillars, tend to recognise the need for a structured 
performance measurement process to enable and support a sys-
tematic and coherent analysis of the performance.

Having this information is like having an internal 
monitoring system that helps you understand 
where action is needed and where efforts should be 
concentrated. […] You can only achieve meaningful 
results if something is measured beforehand; it is 
difficult to improve anything when relying solely on 
intuition. 

(CEO, 22K)

TABLE 5    |    Least-measured indicators: used by 2% or fewer of the SME sample.

Pillar
Performance 

dimension Performance indicators
% Sample performance 

dimension
%Sample 
Indicator

Environmental Energy Gas use not for production 26.0% 2.0%

Environmental Air emissions Metal emissions 44.0% 2.0%

Social Employees Ethnic group discrimination 62.0% 2.0%

Economic Production DFx (Design for X) 96.7% 2.0%

Environmental Environmental 
management

Environmental fines 48.0% 2.0%

Environmental Energy Fuel use not for production 26.0% 1.3%

Environmental Waste COD (chemical oxygen demand) 93.3% 1.3%

Environmental Waste BOD (biochemical oxygen demand) 93.3% 1.3%

Economic Investments Ethics/philanthropy investment 55.3% 1.3%

Environmental Air emissions SO2 44.0% 1.3%

Environmental Energy Coal use for production 26.0% 0.7%

Environmental Air emissions ODS (ozone-depleting substances) 44.0% 0.7%

Economic Cost and Incomes Turnover 100.0% 0.0%

Environmental Energy Coal use not for production 26.0% 0.0%

Social OHS Occupational health/safety 
administration citations

98.7% 0.0%

Economic Cost and Incomes Environmental, health and safety fines 100.0% 0.0%

Social OHS Fatalities 98.7% 0.0%
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Measurements are necessary because perceptions 
can often be misleading. Having objective data is 
essential. 

(Sales manager, 25M)

When processes are properly structured, rather 
than relying on individual decisions, improvements 
naturally follow and mistakes are less likely to be 
repeated. 

(Sales manager, 27H)

You cannot base your decisions on feelings. Today, 
we rely increasingly on data and information and 
the decision-making process is therefore far less 
improvised. 

(CEO, 28N)

However, based on the contingency theory, we expect that the 
adoption and prioritization of sustainability performance in-
dicators vary across the investigated SMEs depending on their 
contextual characteristics. For this reason, the analysis of the 
adopted performance indicators from a general and aggre-
gated perspective will be complemented in the following by an 
analysis of how selected contextual factors, namely size, sec-
tor, certifications and understanding of sustainability, shape 
the indicator adoption.

4.2   |   Contextual Factors Shaping 
the Measurement of Sustainability Performance by 
Manufacturing SMEs

To investigate how contextual factors shape the performance 
measurement, we focused on the following. Dividing the 
SMEs according to specific contextual factors, first, we evalu-
ated the ratio between the number of indicators measured by 
sampled SMEs over the total number of indicators available in 
Cagno et  al.  (2019), from both an aggregate perspective and 
considering each sustainability pillar: the analysis provides 
an indication of the relative priority given to one or another 
pillar. Second, we evaluated the coverage of performance 

dimensions by computing the percentage of SMEs that mea-
sured at least one indicator in each dimension; this analysis 
indicates SMEs' interest in each dimension. The results are 
reported while accounting for the influence of sector (4.2.1), 
size (4.2.2), understanding of sustainability (4.2.3) and certi-
fications (4.2.4).

4.2.1   |   Sector

4.2.1.1   |   Analysis According to Sustainability 
Pillars.  The analysis highlights differences in indicators 
measured by SMEs across sectors (Figure  2), as expected 
(Shaikh and Tripathy  2025). SMEs operating in the metal-
working and electronics sectors tend to measure more indi-
cators, particularly across the economic and social pillars. 
The result for the metalworking sector differs from previous 
insights, which found that the economic and environmental 
pillars were the most frequently addressed (Long et al. 2016; 
Strezov et  al.  2013), possibly indicating a shift in the sec-
tor's focus. As proof, recently Krekel et al. (2024) underlined 
the need for the German metalworking sector to focus on both 
internal and external social aspects. Evidence of this emerged 
from our investigation, with a specific focus on employ-
ees' training.

When it comes to employee training, everyone 
attends safety courses. It is an investment, but it 
also generates a return: our employees have never 
experienced any type of accident. 

(CEO, 25B)

Our contract includes a fund dedicated to training. 
We have used it to offer courses in English, Incoterms, 
commercial communication and coaching, among 
others. 

(CEO, 25C)

We try to invest in our staff with a long-term 
perspective. 

(CEO, 28E)

FIGURE 2    |    Distribution of the percentage of the number indicators measured by the SMEs in relation to the total number of indicators in the 
Cagno et al. (2019)’s model (ISPMS) for each industrial sector.
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Examples of safety-related overperformance relative to regula-
tory requirements were also highlighted.

We believe workers should operate with maximum, 
not minimum, safety measures […]. We consistently 
aim to exceed basic requirements, as ensuring the 
highest level of safety is essential. 

(Safety manager, 25D)

We are delivering an additional safety training course 
not required by law, for personnel in the production 
department […] we felt that the standard legally 
mandated course was insufficient. 

(Health, safety and environment manager, 25N)

Among the four sectors analysed, the textile sector appears to 
have the lowest adoption of sustainability indicators. This sector 
shows a higher percentage of economic indicators and a lower 
percentage of social and environmental indicators. This diverges 
from evidence collected from Dutch textile companies, whose 
websites showed a greater emphasis on communicating envi-
ronmental and social factors than on economic ones (Tolentino-
Zondervan and DiVito 2024). The result needs to be carefully 
analysed, as the textile sector is among the most polluting indus-
tries (Mousavi et al. 2024). There is a high risk of greenwashing 
in this industry (Tolentino-Zondervan and DiVito  2024) and 
the divergence between the performance measurement found 
in the present study and the externally communicated aspects 
identified by previous studies, e.g., Tolentino-Zondervan and 
DiVito (2024) could be a sign of misbehaviour. Indications of the 
limited relevance of sustainability to business competitiveness 

in the textile sector emerged in discussions with the investi-
gated SMEs.

For companies like ours, sustainability is not the core 
business. 

(Co-owner, 13Aa)

Sustainability is an advantage when operating in 
a market that demands it. Now, the market does 
not. Currently, it offers more of an image-related 
advantage than a concrete market benefit. 

(Quality, environment, and safety manager, 13P)

However, contrasting results emerged, with other textile SMEs 
recognizing the relevance of sustainability.

Companies will need to become sustainable to 
survive. 

(Commercial director, 13O)

4.2.1.2   |   Analysis According to Performance Dimen-
sions.  Focusing on the performance dimensions for each pil-
lar (Figure  3) highlights differences. The textile sector seems 
to have a specific focus on environmental management perfor-
mance dimension, whereas the consideration of other envi-
ronmental performance dimensions is overall aligned with 
those of other sectors. The result might underscore the need 
for the textile sector to comply with strict regulations and to have 
a clear and structured way to communicate with external stake-
holders, given the pressure they exert (Tolentino-Zondervan 
and DiVito 2024).

FIGURE 3    |    Coverage of performance dimensions according to the sector.
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17Business Strategy and the Environment, 2026

We conduct strict monitoring of environmental and 
safety regulations. 

(Safety and environment manager, 13Gg)

The need to comply with strict regulations is sometimes embed-
ded directly in the textile SMEs' definition of sustainability, as it 
is seen as a way to remain in the market.

For us, sustainability means energy saving, the use of 
non-polluting materials, and strict compliance with 
required protocols. 

(Safety and environment manager, 13Gg)

To remain in the market, we are required to comply 
with a series of norms and protocols imposed by the 
industry. Brands demand absolute traceability. 

(CEO, 13Z)

Unlike in Chourasiya et  al.  (2024), the energy-related per-
formance dimension did not emerge as central to the 
measurement.

From an environmental perspective, our focus is on 
avoiding emissions, whether waste, fumes, or noise, 
that could negatively affect the surrounding area. 

(Accountability manager, 13V)

The result might be influenced by the specific characteristics of 
the company investigated by Chourasiya et  al.  (2024), a large 
company, according to the European Commission (2003) clas-
sification. Interestingly, the textile sector also does not measure 
many social indicators beyond OHS indicators, in line with 
Chourasiya et al. (2024).

The metalworking sector emerges as focused on the energy per-
formance dimension and, to a lesser extent, on the material and 
water performance dimensions, confirming findings from Long 
et al. (2016). Specifically, several metalworking SMEs have in-
stalled photovoltaic systems to support the auto consumption of 
energy. The result, aligned with Saad et al. (2023), makes sense, 
as metalworking is an energy-intensive industry that contrib-
utes to climate change (Chou and Liou 2012; Gerres et al. 2019) 
and potentially offers a considerable economic advantage by 
monitoring the energy consumption.

We carried out an energy analysis to identify 
measures capable of generating both economic and 
environmental benefits, which informed a three-
year business plan. The program includes replacing 
outdated lighting systems and air conditioners, 
introducing machinery equipped with inverter motors, 
and renovating the roof with skylights to increase 
natural light and reduce electricity consumption. 

(Health, safety, and environment manager, 25I)

We monitor the use of gas, electricity, and water, as 
well as the associated CO2 emissions; in addition, 

we track the tons of CO2 equivalents saved through 
sustainable technologies. Our emission indicators 
cover CO, CO2, NOx, particulate matter, and the 
cubic meters of methane consumed per ton of steel 
produced. 

(Health, safety, and environment manager, 25N)

We place particular attention on reducing energy 
consumption. Last year, for example, we improved 
thermal insulation by replacing all window fixtures, 
which were outdated and caused substantial heat 
loss. 

(General manager, 28F)

From an environmental perspective, our efforts focus 
on minimizing emissions and overall consumption, 
particularly electricity and gas. 

(Technical manager, 28O)

All energy consumption is continuously monitored. 
We also assess the energy savings generated by the 
photovoltaic system and the economic return from 
the sale of surplus energy. These indicators are 
evaluated over time in relation to production levels. 

(Health, safety and environment manager, 28L)

The electronics sector emerges as focused on the water per-
formance dimension. The result is supported by Madaka 
et al. (2022) who underline the relevance of the water footprint 
for the supply chain of consumer electronics.

We have invested in systems for recovering coolants, 
allowing us to limit water consumption and ensure 
proper management of these liquids. 

(CEO, 26O)

We introduced washing systems capable of retaining 
contaminated wastewater, which is subsequently 
collected by certified external companies for proper 
disposal, analysis, and reporting. 

(Quality manager, 27E)

Our processes involve minimal direct water 
consumption. Water is primarily used for two 
purposes: to create emulsions by mixing it with 
the oils required for machining operations, and to 
operate the water-based braking systems in the test 
room. To reduce the environmental impact of these 
activities, we implemented a water-recycling system 
that enables the reuse of water employed during 
engine testing. 

(Sales manager, 27H)

The plastic and rubber sector emerged interested in air emis-
sions and community performance dimensions, whereas aspects 
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18 Business Strategy and the Environment, 2026

related to suppliers and investments are not particularly consid-
ered. Emissions from the plastic sector are a relevant focus for 
academia and policymakers and the impact of plastic particles 
on human health, which raises concerns from communities 
(Maione et  al.  2022; Mayer et  al.  2024), might influence the 
community-related aspects. The investigated SMEs have also 
confirmed this aspect.

Sustainability means complying with regulations 
concerning discharges, emissions, and waste disposal. 

(Owner, 22Q)

Concerning the focus on community, it indeed particularly 
emerged for SMEs belonging to the plastic and rubber sector.

Taking care of the company's surroundings is part of 
the company's overall approach to sustainability. 

(Stamping division director, 22Uu)

4.2.1.3   |   General Analysis Regarding the Sector.  The 
sector appears as a relevant contextual factor influencing the mea-
surement of sustainability performance. Differences emerged 
not only in the sustainability pillars considered but also in the per-
formance dimensions within the same pillar. Differences might 
arise from the diverse characteristics of the processes performed 
within the specific sector, which can influence the specific aspects 
monitored or of interest. Further, the regulatory context might lead 
to different foci and interests, as is the case, for example, in the tex-
tile sector. Indeed, SMEs in the plastic and rubber sector and in 
electronics underlined that no incentives are available to them.

There are no significant incentives to support us in 
improving our sustainability. 

(Production and maintenance manager, 22P)

Beyond formal institutions, sector-specific informal institutions, 
such as customers and other stakeholders, seem to influence the 
measurement of sustainability and SMEs possibly started mea-
suring aspects monitored or of interest to the informal institu-
tions. The lack of customers and market requests emerged as 
pivotal for different sectors.

There is not a strong demand [for sustainability] 
(General manager, 22Y)

At the moment we are very bound to customer 
requirements: if they ask for a large amount of plastic 
because they want everything packaged, we cannot 
refuse. 

(Sales manager, 25M)

Since none of our clients has ever insisted on this, 
we have not pursued it. We do not invest where no 
feedback is received. 

(Production manager, 28B)

Given the sector's relevance, SMEs need to understand the most 
significant sustainability aspects of their processes and measure 
them effectively. In this manner, SMEs would also be better 
positioned to conduct benchmarking activities. Further, SMEs 
need to understand the formal and informal institutions specific 
to their sector, how to deal with them appropriately and possibly 
exploit institutional pressures to improve their measurement of 
sustainability performance.

4.2.2   |   Company Size

4.2.2.1   |   Analysis According to Sustainability Pil-
lars.  The analysis highlights differences in the indicators mea-
sured by SMEs of different sizes (Figure 4). Although the focus 
on the sustainability pillars is overall aligned, medium-sized 
companies tend to measure more indicators than small com-
panies, supporting the findings of Trianni et  al.  (2019). It is 
worth noting the presence of two outliers among small com-
panies. They are both metalworking companies and although 
they both have characteristics that might approximate them 
to medium-sized companies—one has a high annual revenue 
(€40MM), the other one counts 45 employees, the evidence 
seems to underline that smaller companies do not necessarily 
have less resources or less awareness, nor are they necessarily 
lagging compared to medium ones; rather, there could be very 
different situations.

4.2.2.2   |   Analysis According to Performance Dimen-
sions.  Differences can be identified by focusing on the perfor-
mance dimensions for each pillar (Figure 5). Small companies 
seem less focused on aspects related to community and the envi-
ronment (water, environmental management, emissions, energy), 

FIGURE 4    |    Distribution of the percentage of the number indicators measured by the SMEs in relation to the total number of indicators in the 
Cagno et al. (2019)’s model (ISPMS) according to the companies' size (small and medium).
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in line with Trianni et  al.  (2019). Further, Joy-Camacho 
and Thornhill  (2024) note that environmental management is 
more effectively implemented in medium-sized companies than 
in smaller ones. Interestingly, smaller companies have a slightly 
higher adoption of indicators related to customers and invest-
ments. However, this result needs further investigation, as 
the difference is limited.

4.2.2.3   |   General Analysis Regarding Company 
Size.  The company size seems to influence the number of indi-
cators more than the pillars or performance dimensions consid-
ered. Generally, smaller companies have fewer resources than 
medium-sized ones, which may lead them to focus their efforts 
on a limited number of aspects.

The issue lies in determining who should perform 
these activities and when. Resources are limited, and 
we cannot afford dedicated personnel, as today the 
associated costs would be extremely high. 

(CEO, 25G)

Limited resources need to be prioritized and they might 
not necessarily be allocated to improving performance 
measurement. It remains open to discussion whether the 
aspects currently measured are also the best ones for the spe-
cific strategies and activities. Interestingly, Hassanein and 
Elmaghrabi (2024) underline that performance disclosure can 
hurt market competition for small companies, but not for me-
dium and large companies.

Another point of interest that emerged during the interviews 
relates to the use of digital technologies. Trianni et  al.  (2019) 

underline that small companies measured fewer technology-
related indicators than medium ones and that a digital divide is 
surely characterising small companies (Cagno et al. 2024). As dig-
ital technologies have also demonstrated strong potential for help-
ing companies evaluate and map performance (Neri et al. 2023), 
the role of digital technologies in fostering the measurement 
of sustainability-related performance is worth investigating. 
Investigated SMEs and specifically small companies, realised the 
potential support offered by technology.

Having information and technology tools to detect the 
facts is essential, because when you are dealing with a 
large amount of data, using an appropriate information 
system is the only way to manage it effectively. 

(Quality, safety and environmental manager, 22Ll)

We would like to implement digital systems to 
monitor our processes better and to digitize data. 

(CEO, 25F)

For data entry, it is always preferable to use digital 
methods. This is why we are currently investing in 
new software to bring digital transformation into the 
production area. 

(Technical manager, 25H)

One thing that I believe will be particularly useful 
this year, and that I would like to implement, is a 
business intelligence system. 

(Head of operations, 26F)

FIGURE 5    |    Coverage of performance dimensions according to the size.
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Interestingly, a few small companies also highlighted the age 
of management as a determinant of overall behaviour and ap-
proach to sustainability measurement, with younger managers 
and employees more proactive in the activity.

In fact, when company owners are young and up to 
date, it becomes much easier for them to understand 
that, for example, having an energy manager could be 
an advantage. 

(Sales manager, 27H)

It is largely a cultural issue. In recent years, we have 
experienced some turnover: younger employees tend 
to be more attentive and express a stronger need 
for this type of initiative, whereas older employees 
struggle to understand these requirements. 

(General manager, 28F)

4.2.3   |   Understanding of Sustainability

The SMEs' understanding of sustainability was evaluated 
based on the definition and interpretation of sustainability that 
emerged during the interviews (Table 6). The investigated SMEs 
have also recognised the understanding of the concept of sus-
tainability as impacting their decision-making process.

Sustainability is the combination of choices, decisions, 
and beliefs aimed at achieving balance, both at the 
company level and at the planetary level. 

(Quality manager, 22Rr)

Most SMEs interpret sustainability from a TBL perspective (44%) 
or as the intersection of environmental and economic pillars 
(27%). Plastic and rubber and textile sectors present a similar 
trend. At the same time, a few metalworking SMEs view sustain-
ability as the intersection of environmental and social pillars. In 
contrast, some electronics SMEs view it solely as a matter of the 
environmental pillar. No differences emerged when comparing 

small and medium companies, except for a higher percentage of 
medium companies that understood sustainability as the inter-
section of the three pillars.

4.2.3.1   |   Analysis According to Sustainability Pil-
lars.  The different understandings of sustainability seem to 
be reflected in the indicators measured by SMEs (Figure 6). At 
the same time, small differences emerged relative to the total 
number of indicators measured (Figure 6a). A focus on the sin-
gle pillar offers more insights. SMEs with a greater emphasis 
on the economic pillar of sustainability show higher adoption 
of economically related indicators (Figure 6b); conversely, SMEs 
that view sustainability as the intersection of environmental 
and social pillars show higher adoption of social indicators, 
despite greater dispersion (Figure  6c). No differences seem to 
emerge when focusing on the indicators measured in the envi-
ronmental pillar, as the average and median are aligned across 
all groups. Yet the high prevalence of outliers indicates low 
behavioural convergence (Figure 6d).

4.2.3.2   |   Analysis According to Performance Dimen-
sions.  Differences can be spotted by focusing on the different 
performance dimensions (Figure  7). The results seem aligned 
across the different groups investigated. Yet, SMEs' understanding 
of sustainability mainly as economically related tends to measure 
more indicators linked to material, water and customer perfor-
mance dimensions, but fewer indicators related to energy and air 
emissions performance dimensions. The result does not indicate 
a specific pattern. Interestingly, all SMEs in the group belong to 
the electronics sector, which might significantly shape the mea-
sured performance dimensions. SMEs including the social pillar 
in their interpretation of sustainability tend to measure more indi-
cators related to community. Interestingly, although the expec-
tation for SMEs with a TBL perspective on sustainability would 
have been greater coverage of the various performance dimen-
sions, this difference was not evident in the data analysis.

4.2.3.3   |   General Analysis Regarding the Understand-
ing of Sustainability.  The understanding of sustainability 
does not seem to be a relevant contextual factor in influencing 
the sustainability performance measurement. Interestingly, 

TABLE 6    |    Number of SMEs and percentage of the sample (in brackets) that consider respective sustainability pillars.

Sustainability 
understanding

Sector Size

#SMEs
Plastics and 

rubber Textile Metalworking Electronics Small Medium

Economic 0 (0%) 0 (0%) 0 (0%) 6 (20%) 5 (6%) 1 (2%) 6 (4%)

Environmental 5 (10%) 2 (5%) 5 (17%) 9 (30%) 12 (14%) 9 (15%) 21 (14%)

Environment and 
economic

12 (24%) 11 (28%) 14 (47%) 4 (13%) 30 (34%) 11 (18%) 41 (27%)

Environmental and 
social

6 (12%) 1 (3%) 6 (20%) 2 (7%) 8 (9%) 7 (11%) 15 (10%)

Social and economic 0 (0%) 0 (0%) 0 (0%) 1 (3%) 1 (1%) 0 (0%) 1 (1%)

TBL 27 (54%) 26 (65%) 5 (17%) 8 (27%) 32 (36%) 34 (55%) 66 (44%)

Total 50 (100%) 40 (100%) 30 (100%) 30 (100%) 88 (100%) 62 (100%) 150 (100%)
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21Business Strategy and the Environment, 2026

the understanding of sustainability appears to be linked to 
the sector to which the SME belongs. Further investigation is 
needed from this perspective.

4.2.4   |   Certifications

A complete overview of the certifications held by the investi-
gated SMEs is reported in Table 7. A large share of SMEs (98 out 
of 150; 65%) holds at least one economic certification. The most 
adopted one is the ISO 9001 (63%). Another significant portion 
of SMEs (73 out of 150; 49%) holds at least one environmental 
certification and ISO 14001 is the most widely adopted (25%). A 
limited group of SMEs holds at least one social certification (27 
out of 150; 18%) and the most widely adopted are ISO 45001 (7%) 
and OHSAS 18001 (5%).

Interesting differences emerge when coupling the certifications 
held with the sector and the size (Table 8). Plastic and rubber, 
metalworking and electronics SMEs mostly hold economic cer-
tifications. At the same time, the textile sector shows significant 
adoption of environmental certifications, with a large share of 
textile SMEs holding only environmental certifications (among 
them, several sector-specific ones). From the investigation, cer-
tifications appeared to be requested by specific customers in 
some cases.

In the medical sector, we were required to obtain 
specific certifications. 

(Head of operations, 25O)

In the food and medical sectors, we are required to 
obtain additional types of certifications. 

(CEO, 26D)

Some clients have asked us to provide plans related to 
our code of ethics or to environmental sustainability. 
[…] ISO 9001 is almost taken for granted in our 
industry. Our consultant recommended including 
key elements of our code of ethics in all our offers, 
such as ensuring safe working conditions, lawful 
employment, and related aspects. 

(CEO, 25E)

In the textile sector, the adoption of environmental certifications 
tends to be linked to rising market pressures.

In market terms, adherence to environmental 
certification standards is set to become increasingly 
indispensable. 

(CEO's assistant, 13A)

FIGURE 6    |    Distribution of the percentage of the number indicators measured by the SMEs in relation to the total number of indicators in the 
Cagno et al. (2019)'s model (ISPMS) according to the sustainability understanding. Group ‘Social and Economic’ was excluded because it contains 
only one SME.
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22 Business Strategy and the Environment, 2026

We are working on certification projects related to the 
use of chemical substances that could harm people 
or the environment. These projects also influence 
the supply chain, prompting changes in protocols to 
reduce energy and water consumption. 

(Sales director, 13H)

Interestingly, the metalworking sector presents a relevant share 
of SMEs without certification. As for size, a large share of small 
companies does not hold any certification, possibly due to re-
source limitations.

4.2.4.1   |   Analysis According to Sustainability Pil-
lars.  The certifications held seem to affect the indicators mea-
sured by SMEs (Figure 8), both in general and with respect to 
the different sustainability pillars. SMEs holding certifications 
related to the three pillars tend to measure more indicators 
(Figure 8a). This can lead either to a more structured measure-
ment of indicators or to increased awareness of sustainability 
and the measurement of the related performance.

If we want to evaluate the company, we must rely on a 
set of indicators. Moreover, this is precisely what the 
ISO 9001, 14001, and 45001 standards teach us. 

(Sustainability manager, 22Ii)

I have worked for several years in other companies 
that held this type of certification, which can indeed 

represent additional workload and rules. However, 
it can also serve as an important vehicle for internal 
education within the company. 

(CEO, 25B)

SMEs without certifications and SMEs with only environmental 
certifications (both belonging to the textile sector) are associated 
with fewer indicators measured (Figure 8a). Combining differ-
ent types of certifications appears to shape the number of indica-
tors measured across the different pillars (Figure 8b, Figure 8c, 
Figure 8d).

4.2.4.2   |   Analysis According to Performance Dimen-
sions.  The performance dimensions measured by each 
group appear similar (Figure  9). Still, some differences 
are worth noting. For example, SMEs with environmental 
and social certifications give significant consideration to 
suppliers; SMEs with only economic certifications largely 
consider customers-related aspects; SMEs holding only envi-
ronmental certifications tend to have limited consideration 
of energy and customers' performance dimensions. Further on 
this, the environmental management performance dimension 
is mainly measured by SMEs with environmental certifica-
tions, in line with Sahoo (2024), who considers ISO 14001 nec-
essary for an appropriate energy management system.

4.2.4.3   |   General Analysis Regarding Certifica-
tions.  Overall, certifications do not appear to be a relevant 
contextual factor shaping the sustainability performance 

FIGURE 7    |    Coverage of performance dimensions according to the sustainability understanding. Group ‘Social and Economic’ was excluded be-
cause it contains only one SME.
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23Business Strategy and the Environment, 2026

measurement. The literature has underscored that certifications 
may be adopted to enhance brand image or from a ‘greenwash-
ing’ perspective and may not be sufficient to prove sustainability 
claims (Tolentino-Zondervan and DiVito 2024).

Large international fashion groups require these 
types of certifications, yet they do not purchase 
the corresponding products. Essentially, they want 
suppliers to be certified so that external organisations 
can verify compliance, but they do not actually 

engage with the certified output. In other words, 
greenwashing persists within the supply chain. 

(Sales director, 13H)

We suffer from the competition of companies that 
engage in greenwashing: in our view, ninety percent 
of what is said about sustainability in the market is 
misleading or false. 

(Quality manager, 13S)

Further, Leimona et al.  (2024) stress the relevance of a supply 
chain perspective for effective adoption of certifications. It must 
be noted that environmental certifications are held only by tex-
tile SMEs, suggesting a relationship between the sector and the 
certifications held, but further evaluations are needed.

4.3   |   Interplay Between Contextual Factors

The previous sections suggested that the sector and the size could 
influence both the understanding of sustainability and certifica-
tions held. The present subsection evaluates in a more structured 
manner possible interplays between contextual factors.

4.3.1   |   Sector, Understanding of Sustainability 
and Certifications

Table 9 provides a summary of a cross-analysis considering each 
industrial sector. A similarity emerges between the plastic and 
rubber sector and the textile sector, whereas the metalworking 
and electronics sectors tend to have common profiles in terms of 
sustainability indicators adoption.

The plastic, rubber and textile sectors both understand sustain-
ability mainly as the intersection of the three pillars. However, 
this broader perception does not seem to reflect SMEs' certifica-
tions, mainly economic (mostly ISO 9001) and environmental 
(especially in the textile sector). Both sectors show lower adop-
tion of sustainability indicators than the total sample. The most-
covered performance dimension across both sectors is material. 
Still, differences can be underlined for the other most covered 
performance dimensions.

The metalworking and electronics sectors both understand sus-
tainability mainly in economic terms and hold economically 
related certifications. The two sectors mostly focused on the 
investments and customers' performance dimensions, whereas 
differing in aspects related to materials and employees.

4.3.2   |   Size, Understanding of Sustainability 
and Certifications

Table  10 provides a summary of a cross-analysis according to 
size. Company size does not seem to affect understanding of sus-
tainability, but it does appear to affect the certifications held. 
Further, compared to smaller companies, medium ones tend to 
adopt more indicators and focus more on community and water 
performance dimensions.

TABLE 7    |    Certifications held by sampled SMEs.

Certification 
area Certification #SMEs %SMEs

Economic 
certification

ISO 9001 95 63%

IAFT 16949 5 3%

Product specific 5 3%

ISO 15001 3 1%

Others (Econ.) 9 6%

At least one 
economic 

certification

98 65%

Environmental 
certification

ISO 14001 38 25%

OEKOTEX 26 17%

GOTS 21 14%

GRS 21 14%

FSC 11 7%

ZDHC 7 5%

BCI 6 4%

ISO 50001 4 3%

Detox 3 2%

OCS 3 2%

Plastica 
Seconda Vita

2 1%

BlueSign 2 1%

Others (Env.) 6 4%

At least one 
environmental 

certification

73 49%

Social 
certification

ISO 45001 11 7%

OHSAS 18001 8 5%

SERICO 4 3%

Ecovadis 3 2%

Others (Soc.) 3 2%

At least one social 
certification

27 18%
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24 Business Strategy and the Environment, 2026

TABLE 8    |    Number of SMEs and percentage of the sample (in brackets) with at least one certification related to each of the sustainability pillars.

Certifications

Sector Size

Sample
Plastics 

and rubber Textile Metalworking Electronics Small Medium

Economic 
certifications

15 (30%) 2 (5%) 11 (37%) 18 (60%) 27 (31%) 19 (31%) 46 (31%)

Economic and 
environmental 
certifications

12 (24%) 7 (18%) 5 (17%) 7 (23%) 17 (19%) 14 (23%) 31 (21%)

Economic, 
environmental and 
social certifications

8 (16%) 3 (8%) 4 (13%) 1 (3%) 4 (5%) 12 (19%) 16 (11%)

Economic and social 
certifications

3 (6%) 0 (0%) 2 (7%) 1 (3%) 2 (2%) 4 (6%) 6 (4%)

Environmental 
certifications

0 (0%) 22 (55%) 0 (0%) 0 (0%) 14 (15%) 8 (14%) 22 (15%)

Environmental and 
social certifications

0 (0%) 4 (10%) 0 (0%) 0 (0%) 3 (3%) 1 (2%) 4 (3%)

Social certifications 1 (2%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2%) 1 (1%)

No certification 11 (22%) 2 (5%) 8 (27%) 3 (10%) 23 (26%) 1 (2%) 24 (16%)

TOTAL 50 (100%) 40 (100%) 30 (100%) 30 (100%) 91 (100%) 59 (100%) 150 (100%)

FIGURE 8    |    Distribution of the percentage of the number indicators measured by the companies in relation to the total number of indicators in 
the Cagno et al. (2019)'s model (ISPMS) according to the sustainability understanding. Group ‘Social certifications’ was excluded because it contains 
only one SME.
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25Business Strategy and the Environment, 2026

FIGURE 9    |    Coverage of performance dimensions according to the sustainability understanding. Group ‘Social Certification’ was excluded be-
cause it contains only one SME.

TABLE 9    |    Summary of the main results according to the sector.

Sector
Sustainability 

understandinga Certificationb
Sustainability indicators 

according to pillarc
Performance 
dimensionsd

Plastic and rubber TBL: 54%
Environment and 

economic: 24%

Economic: 30%
Economic + environment: 

24%

Economic: 29%
Social: 20%

Environment: 14%

Environment—
Material: 90%

Social—Community: 70%
Environment—Air 

emission: 68%

Textile TBL: 65%
Environment and 

economic: 28%

Environment: 55%
Economic + environment: 

18%

Economic: 24%
Social: 16%

Environment: 15%

Environment—
Material: 95%

Environment—Env. 
Management: 80%

Economic—Suppliers: 58%
Environment—Water: 58%

Metalworking Environment and 
economic: 47%

Environment and 
social: 20%

Economic: 37%
No certification: 27%

Economic: 40%
Social: 38%

Environment: 18%

Social—Customers: 97%
Social—Employees: 93%

Economic—
Investments: 83%

Electronics Environment: 30%
TBL: 27%

Economic: 60%
Economic + environment: 

23%

Economic: 38%
Social: 34%

Environment: 18%

Economic—
Investment: 93%

Social—Customers: 90%
Environment—
Material: 90%

Total sample TBL: 44%
Environment + economic: 

27%

Economic: 31%
Economic + environment: 

21%

Economic: 32%
Social: 25%

Environment: 16%

Environment—
Material: 82%

Social—Customers: 64%
Social—Employees: 62%

aTop 2 highest %SMEs in the sector that indicated the sustainability pillars when asked about the understanding of sustainability.
bTop 2 highest %SMEs in the sector with certifications related to each sustainability pillar.
c% of the number of indicators adopted for each sustainability pillar in relation to the total number of Full ISPMS versions.
dTop 3 highest %SMEs in the sector that measure at least one indicator belonging to the performance dimension. Please note that the following are excluded, as the 
most frequent ones common to all sectors: Economic – Cost; Economic—Income; Economic—Production; Social—OHS; Environmental—Waste.
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26 Business Strategy and the Environment, 2026

4.3.3   |   General Analysis Regarding the Interplay 
Between Contextual Factors

The previous analyses showed an influence of size and sec-
tor on the indicators measured by manufacturing SMEs. They 
presented possible relations between sector and size and the 
understanding of sustainability and certifications. Further, 
the previous analyses highlighted the influence of certifica-
tions and understanding of sustainability on the measured 
performance. For example, SMEs that perceive the economic 
pillar as more relevant make a greater effort to measure eco-
nomic and social-related indicators (Figure 6a and Figure 6c). 
As another example, the results underscore that SMEs with 
a broader range of certifications across the economic, social 
and environmental pillars do seem to be more interested in 
sustainability (Figure 8). In contrast, non-certified SMEs are 
relatively less concerned with the environmental pillar of sus-
tainability (Figure 8d).

Overall, the evidence from the present study suggests that the 
industrial sector influences the measured indicators. Still, it 
can also shape the understanding of sustainability and the cer-
tification held by an SME, which mediates the measurement 
of sustainability indicators. The impact of size on performance 
measurement seems more related to the number of indicators 
than to the type of indicators measured. However, measuring 
additional indicators leads medium-sized companies to incorpo-
rate more social aspects and shift from an internal perspective 
to a more external perspective of sustainability. The identified 
relations are reported in Figure 10.

Overall, as expected under contingency theory, the study shows 
that the adoption and prioritisation of sustainability perfor-
mance indicators vary across companies depending on their 
contextual characteristics and it provides insights into differ-
ences across the contextual factors investigated. Significantly, 
by going beyond a single-context-factor perspective, the analysis 

TABLE 10    |    Summary of the main results according to the size.

Size
Sustainability 

understandinga Certificationb
Sustainability indicators 

according to pillarc
Performance 
dimensionsd

Small TBL (36%)
Environmental and 

economic (34%)

Economic: 31%
No Certification: 26%

Economic: 30%
Social: 23%

Environmental: 14%

Environmental-
Material: 82%

Social—Customers: 66%
Social—Employee: 62%

Economic—
Investment: 58%

Medium TBL (55%) Economic: 31%
Economic + Environment: 

23%

Economic: 34%
Social: 29%

Environmental: 19%

Environmental—
Material: 84%

Environmental—
Water: 69%

Social—Community: 63%
Social—Customers: 61%

Total sample TBL: 44%
Environmental and 

economic 27%

Economic: 31%
Economic + environment: 

21%

Economic: 32%
Social: 25%

Environmental: 16%

Environmental—
Material: 82%

Social—Customers: 64%
Social—Employees: 62%

aTop 2 highest %SMEs of the specific size that indicated the sustainability pillars when asked about the understanding of sustainability.
bTop 2 highest %SMEs of the specific size with certifications related to each sustainability pillar.
c% of the number of indicators adopted for each sustainability pillar in relation to total number of Full ISPMS version.
dTop 3 highest %SMEs in the sector that measure at least one indicator belonging to the performance dimension. Please note that the following are excluded, as the 
most frequent ones common to all sectors: Economic—Cost; Economic—Income; Economic—Production; Social—OHS; Environmental—Waste.

FIGURE 10    |    Relations between analysed variables.
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provides a preliminary understanding of the possible interplay 
between these contextual factors, acknowledging that different 
combinations may lead to distinct sustainability performance 
measurement approaches.

5   |   Conclusions

The present study brings novel empirical evidence that helps to 
answer the following research questions:

RQ1: How do manufacturing SMEs measure sustainability 
performance?

RQ2. How do contextual factors (size, sector, certifications and 
understanding of sustainability) shape the measurement of sus-
tainability performance in manufacturing SMEs?

Overall, SMEs tend to measure sustainability from an economic 
perspective, followed by the social and environmental ones 
(Figure  1, Table  4 and Table  5). SMEs appear to be primarily 
driven by production-related factors, with economic and finan-
cial implications and regulatory mandates rather than by a com-
prehensive sustainability strategy, thereby neglecting broader 
environmental and social impacts, especially those extending 
beyond the SME's boundaries. Economic performance dimen-
sions such as costs and income are largely measured, whereas in-
vestments and supplier-related aspects receive surprisingly little 
attention. In terms of environmental performance dimensions, 
waste and material use are the primary concerns, often due to 
their economic implications, yet energy use, water and air emis-
sions are frequently overlooked. As for the social performance 
dimensions, OHS-related aspects are addressed across all SMEs, 
likely driven by legislation. Still, broader employee welfare and 
customer-related metrics are measured less frequently and com-
munity involvement is largely ignored, emphasising a prevalent 
internal operational focus.

However, the way SMEs approach sustainability measure-
ment appears to be shaped by their contextual characteristics. 
Specifically, from our investigation, the sector and the size 
emerged as particularly relevant. The sector appears to shape 
SMEs' interest in sustainability measurement (Figure  2 and 
Figure 3). This is clearly seen for the economic and social pil-
lars, but less evident for the environmental pillar (Figure 2). 
However, for example, the metalworking sector shows higher 
levels of energy-related aspects and the electronics sector 
shows higher levels of water-related aspects. The present 
study also provides evidence that different sectors have dis-
tinct understandings of sustainability (Table  6 and Table  9) 
and hold different types of certifications (Table 8 and Table 9). 
Further, consistent with previous studies, the present study 
indicates that smaller companies show less interest in sustain-
ability measurement (Figure 3 and Figure 4) and hold fewer 
certifications than medium-sized companies (Table  8 and 
Table 10). Yet, there is no clear evidence relating company size 
to the understanding of sustainability (Table 6 and Table 10). 
Interestingly, unlike previous studies, the present research 
investigated four contextual factors. The results show that 
sector and size can influence performance measurement, but, 
as noted before, so can certifications held and understanding 

of sustainability, albeit to different extents, which in turn 
might lead to differences in the measurement of sustainability 
performance.

5.1   |   Contributions of the Study

The present study, by providing empirical evidence on how 
manufacturing SMEs measure sustainability performance, adds 
to current knowledge on sustainability performance measure-
ment in manufacturing SMEs. Indeed, although the sustain-
ability performance literature is not new, only a few studies 
have empirically evaluated the sustainability performance 
indicators adopted. This is a novel contribution, as it provides 
robust data on SMEs' interest in sustainability and reflects the 
sustainability performance dimensions covered by the individ-
ual performance indicators used by manufacturing SMEs. The 
evidence provided is further enriched by adopting a contingency 
perspective and evaluating the influence of four contextual fac-
tors on performance measurement in manufacturing SMEs. 
Contingency theory has been successfully applied in sustain-
ability studies across various areas, such as sustainable supply 
chain management (Donkor et al. 2024), sustainability strategy 
and eco-innovation (Tsai and Liao 2017). Still, it has had lim-
ited application to sustainable performance measurement (Ong 
et al. 2019). The present study successfully extends the empirical 
application of this theory to the measurement of sustainability 
performance. Leveraging Zharfpeykan and Akroyd (2022) and 
Trianni et al.  (2019), and grounded in contingency theory, the 
study thus confirms that the adoption of sustainability per-
formance indicators by manufacturing SMEs is contingent on 
certain factors, namely: industrial sector, company size, under-
standing of sustainability and certifications held. In fact, the 
present study not only indicates that they are indeed contingent 
factors but also provides empirical evidence on how these fac-
tors affect industrial sustainability performance measurement. 
Furthermore, the study makes a new contribution by providing 
a preliminary overview of the possible interplay among different 
contextual factors. The results provide further understanding of 
the mechanisms underlying contextual factors, preliminarily 
showing their connection and advancing knowledge of contin-
gencies. Specifically, as also discussed before, our results refine 
contingency theory by showing that, in SMEs, the effect of con-
textual factors on sustainability measurement is not uniform: 
some factors (e.g., sector) exert a stronger and more consistent 
influence than others (e.g., size), suggesting a differentiated 
and configuration-dependent pattern. The influence of each in-
vestigated factor differs from that of the others and it appears 
a potential interplay with other contextual factors. This pro-
vides clear practical implications for manufacturers and policy 
decision-makers.

Based on the study's findings, several contributions and im-
plications can be highlighted. Practitioners and industrial 
decision-makers are provided with an overview of the current 
measurement of sustainability performance by a significant 
group of heterogeneous manufacturing SMEs and of the selected 
contextual factors that shape the measurement. In this manner, 
they can benchmark their performance and potentially practice 
with peers and SMEs with similar characteristics. Indeed, prac-
tices and performances are so closely interrelated that Zaman 
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et al. (2025) identify sustainability in SMEs as the combination 
of sustainability practices and sustainability performance.

Based on the results, the measurement of sustainability perfor-
mance and the company's sustainability priorities are clearly 
influenced by the sector. Sector-based industrial practices rec-
ommendations or practices, thus, might be more effective than 
general ones. Knowing how to focus efforts to improve sus-
tainability integration within manufacturing companies, given 
previous practical implications, can help address resource con-
straints typical of manufacturing SMEs. Therefore, a widespread 
sustainability culture involving industrial decision-makers 
could lead to greater interest and associated effort towards sus-
tainability performance.

In combination with the industrial sector and size contingent 
factors, sector-specific and size-specific initiatives are to be im-
plemented to translate sustainability performance and under-
standing into the specific industrial context.

Policymakers and industrial associations are advised to develop 
sector-specific recommendations, since the sector affects not 
only the adoption of sustainability indicators but also the under-
standing of sustainability and the certifications held. From this 
perspective, Shaikh and Tripathy  (2025) warn that, in assess-
ing the sustainability performance of companies, differences 
across sectors and countries should be considered, as they di-
rectly translate into variability in sustainability reporting. The 
contributions offered to both practitioners and policymakers 
can help foster the evaluation of Scope 3 emissions by SMEs, 
encouraging a more proactive approach towards possible future 
legislation (European Commission 2025a, 2025b). Incentives for 
further certifications can also be an effective way to promote in-
terest in sustainability issues among manufacturing companies. 
Thus, external sector-specific stakeholders, such as clients, the 
government and competitors demanding further certifications, 
were also shown to be effective in driving manufacturing inter-
est in sustainability. Policymakers should thus avoid a standard 
approach to regulation and norm development in favour of a 
contingency-based approach grounded in behavioural patterns, 
interests and constraints.

5.2   |   Limitations and Future Research

The study is not exempt from caveats. Data were collected pri-
marily using a single informant per SME, which may have in-
troduced personal bias. The number of sampled SMEs mitigates 
this limitation. Besides, the sample comprises only SMEs in 
Italy's Northern regions; manufacturing SMEs in other coun-
tries may yield different results.

Further studies are called for to deepen the understanding of 
sustainability measurement in SMEs. Measuring sustainabil-
ity is the first step toward more mature sustainability inte-
gration in SMEs (Carlsson and Nevzorova 2025). Specifically, 
future studies can investigate additional factors influenc-
ing the measurement of sustainability performance, such as 
the internal organization of companies (Zharfpeykan and 
Akroyd 2022) or the characterization as family or non-family 

business (Herrero et  al.  2024). This is critical to provide 
practice-oriented recommendations to support sustainability 
measurement and, in turn, improve sustainability perfor-
mance. Future studies could also investigate differences in 
these results for larger companies. The difference between 
small and medium-sized companies was not as evident in 
the present study. However, the leap to large multinational 
incumbents could make the size difference in sustainability 
measurement more evident.

Leveraging prior literature and the results obtained, we sug-
gest future research investigate the role of formal and infor-
mal institutions in shaping the measurement of sustainability 
performance by SMEs, as well as their relationship with the 
contextual factors examined in the present research. For ex-
ample, Sharma et  al.  (2024) suggest that institutions can in-
fluence performance, whereas León-Bravo and Caniato (2024) 
underline that the institutional context can influence the pres-
ence of certifications. Interestingly, Xu et al. (2024) note that 
interest in sustainability might differ between formal and in-
formal institutions and this aspect could be further investi-
gated for its impact on companies.

Previous studies have also highlighted the importance of mea-
suring sustainability in the supply chain (Negri et al. 2021; Neri, 
Cagno, Lepri, and Trianni 2021). We also suggest that further in-
vestigations be conducted into the sustainability indicators used 
to measure not only a company's sustainability performance but 
also the supply chain in which it is embedded.
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