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Abstract

Purpose – This paper aims to identify and empirically analyze useful and applicable metrics for measuring
and managing the sustainability performance of small and medium-sized enterprises (SMEs).
Design/methodology/approach – To achieve the objective of the paper, potential metrics were adopted
from previous research related to industrial sustainability and an empirical analysis was carried to assess the
applicability of the metrics by collecting empirical data from Italian footwear SMEs using a structured
questionnaire. The SMEs were selected using a convenience sampling method.
Findings – The results of the within-case analysis and the cross-case analysis indicate that the majority of
themetricswere found to be useful and applicable to each of the SMEs and across the SMEs, respectively. These
metrics emphasized measuring industrial sustainability performance related to financial benefits,
costs and market competitiveness for the economic sustainability dimension; resources for the environmental
sustainability dimension; and customers, employees and the community for the social sustainability dimension.
Research limitations/implications –Apart from thewithin-case analysis and cross-case analysis, itwasnot
possible to conduct statistical analysis since a small number of SMEs were accessible to collect empirical data.
Originality/value – The findings of the paper have considerable academic, managerial and policy
implications and will provide a theoretical basis for future research on measuring and managing industrial
sustainability performance. By providing a set of empirically supportedmetrics based on the triple bottom line
approach (i.e. economic, environmental and social metrics), this paper contributes to the existing knowledge in
the field of industrial sustainability performance measurement.

Keywords Sustainability metrics, Triple bottom line, Performance measurement, Industrial sustainability,

Sustainable manufacturing, Sustainable development goals

Paper type Research paper

1. Introduction
The concept of sustainable manufacturing has been used to properly manage the
environmental and social impacts of manufacturing companies (Ahmad and Wong, 2019;
Singh et al., 2014). The adoption of sustainability practices in manufacturing companies can
be achieved in various areas of application, from the production line to plant, firm and supply
chain levels (Huang and Badurdeen, 2018). Industrial sustainability considers the adoption of
sustainability practices at the firm level (Trianni et al., 2017). It has become a major topic of
discussion (Cagno et al., 2019) and has gained considerable attention among decision-makers,
policymakers and scholars (Neri et al., 2018; Trianni et al., 2017). The manufacturing sector is
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the main driver of a country’s economic growth and social development (Galal and Moneim,
2015; Zeng et al., 2008). However, it is considered as one of the main causes of unintended
environmental and social consequences (Zeng et al., 2008). It is therefore imperative for
manufacturing companies to improve their sustainability performance and be transparent
about their sustainability practices (Trianni et al., 2019).

Manufacturing companies need to adopt sustainability practices primarily for the
following reasons: (1) pressure from stakeholders (Huang andBadurdeen, 2018; Ocampo et al.,
2016; Zarte et al., 2019), which include governments, investors, political groups, trade
associations, suppliers, employees, customers and communities (Paramanathan et al., 2004;
Veleva and Ellenbecker, 2001), (2) growing concerns of environmental and social impacts
(Beekaroo et al., 2019; Samuel et al., 2013; Wang et al., 2018) and (3) for gaining a competitive
advantage (Tseng et al., 2009; Veleva et al., 2001; Wang et al., 2018). To effectively adopt
sustainability practices in manufacturing companies, measuring and managing
sustainability performance is essential (Cagno et al., 2019; Trianni et al., 2019). For this
purpose, there is a need for identifying an appropriate set of metrics to effectively measure
and manage industrial sustainability performance. More specifically, research is needed on
the identification and selection of metrics to measure and manage the sustainability
performance of the footwear sector (SMEs in particular) based on the triple bottom line (TBL)
approach (i.e. gap in the literature).

Themain objective of this paper is therefore to identify and empirically analyze useful and
applicable metrics for measuring and managing the sustainability performance of Italian
footwear SMEs. To achieve this objective (i.e. to fill the aforementioned gap):

(1) A literature review regarding the topics related to industrial sustainability and
metrics was conducted;

(2) A structured questionnaire based on the identified metrics from the literature was
developed;

(3) Empirical data on the applicability of the metrics was collected from the selected
Italian footwear SMEs; and

(4) An empirical data analysis (i.e. within-case analysis and cross-case analysis to check
the applicability of the metrics to each of the SMEs or across the SMEs, respectively)
was carried out.

The findings of the paper indicate that themajority of themetricswere found to be applicable to
each of the SMEs and across SMEs. Specifically, metrics linked to financial benefits, costs and
market competitiveness can be used to measure and manage economic sustainability
performance.Whereas,metrics associatedwith resources (i.e. materials and energy) can be used
for measuring and managing environmental sustainability. In addition, metrics related to
employees, customers and the community can be used to measure and manage social
sustainability performance. In other words, these metrics can help SMEs to measure and
manage progress toward achieving industrial sustainability goals such as increasing financial
benefits, reducing costs, improving market competitiveness, improving the effectiveness of
resources utilization andpromoting thewell-being of employees, customers and the community.

Ultimately, this paper has important implications for academicians, managers (SMEs) and
policymakers. It will provide a theoretical foundation for future research work on industrial
sustainability performance management using a set of metrics based on the TBL approach.
Managers can use the metrics identified in this paper to measure and manage the
sustainability performance of their companies and achieve their sustainability goals.
The results of the paper will also be useful for policymakers involved in assessing the
sustainability performance of manufacturing industries (footwear industry in particular).
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The rest of the work in this paper is organized into four sections. Section 2 presents an
overview of the literature review. Section 3 briefly describes the research methodology
applied to conduct this study. The results of the paper are discussed in Section 4. Finally,
conclusions and future research directions are presented in Section 5.

2. Literature review
Industrial sustainability considers the adoption of sustainability practices at the industrial
plant (firm) level (Trianni et al., 2017). It takes into account the actions taken at the material,
product, process, plant and production system levels (Tonelli et al., 2013). More broadly,
industrial sustainability is defined by a set of activities consisting of the simultaneous
consideration of economic, environmental and social aspects when producing products and
services; ensuring economic growth, conserving resources and minimizing negative
environmental and social impacts; and meeting the short-term and long-term requirements
of stakeholders (Mengistu and Panizzolo, 2021).

The concept of sustainability primarily includes economic, environmental and social
aspects (Paramanathan et al., 2004; Zeng et al., 2008), referred to as TBL sustainability, which
are the three interrelated dimensions of sustainability (Elkington, 1997). To adequately
address industrial sustainability, a holistic approach based on TBL is needed (Cagno et al.,
2019). Manufacturing companies have a significant impact on the three dimensions of
sustainability (Ahmad et al., 2019b; Ghadimi et al., 2012). Hence, they should simultaneously
consider economic, environmental and social sustainability aspects while producing their
products and services (Eastwood and Haapala, 2015; Haapala et al., 2013; Lacasa et al., 2016;
Watanabe et al., 2016). To achieve this, they should measure and manage their sustainability
performance using an appropriate set of metrics.

Defining useful and applicable metrics is key to measure and manage sustainability
performance in manufacturing companies (Murad et al., 2021; Shuaib et al., 2014). The use
of suitable metrics for measuring and managing industrial sustainability performance is
used to improve the decision-making process of manufacturing companies (Haapala et al.,
2013; Sartal et al., 2020). Metrics can enable manufacturing companies to effectively
measure their sustainability performance using data science. Both absolute and relative
metrics can be used to measure sustainability performance in manufacturing companies.
Absolute metrics measure the overall sustainability performance in specific areas
(e.g. a company overall water consumption). On the other hand, relative metrics measure a
company’s sustainability performance in one area (e.g. water consumption) relative to the
performance in another area (e.g. total production) (Ahi and Searcy, 2015). In this paper,
both absolute and relative metrics have been identified to measure and manage industrial
sustainability performance.

Small and medium-sized enterprises (SMEs) contribute significantly to a country’s
economic growth through innovation, production volume and job creation (Belas et al., 2019;
Kassem and Trenz, 2020; Lopes de Sousa Jabbour et al., 2020; Sajan et al., 2017). Although
SMEs have significant economic, environmental and social impacts, they still struggle to
address the environmental and social sustainability dimensions tomeasure andmanage their
sustainability performance (Journeault et al., 2021; Mitchell et al., 2020), and they primarily
focus on the economic aspect (Choi and Lee, 2017; Trianni et al., 2019). This is due to limited
resources (Hsu et al., 2017; Journeault et al., 2021; Singh et al., 2014; Trianni et al., 2019;
Winroth et al., 2016), lack of awareness about the impacts and benefits of sustainability
practices (Journeault et al., 2021; Singh et al., 2014) and lack of skills and expertise (Journeault
et al., 2021; Singh et al., 2014; Trianni et al., 2019). To properly address the challenges of
measuring and managing sustainability performance, it is important to use economic,
environmental and social metrics tailored to the needs of SMEs.
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Table 1 summarizes some of the previous research based on a number of key features such
as the methodology used by the authors, the application of metrics, and the identification of
firm-specific and core (common) metrics to provide an overview of the existing literature
related to metrics-based sustainability performance measurement.

As shown in Table 1, previous research used different methodological approaches such as
literature review, modeling (framework development, system dynamics and Monte Carlo
simulation), and case study at various industry sectors to measure (assess) sustainability
performance using a set of metrics. The metrics used in previous research were not identified
as firm-specific (i.e. metrics applicable to each firm) and core (i.e. metrics commonly applicable
across firms). However, it would be useful to identify firm-specific metrics and core metrics to
increase the flexibility and applicability of the metrics in measuring and managing the
sustainability performance ofmanufacturing firms. On the other hand, although the footwear
industry has significant potential to address issues of sustainability, it is less studied in terms
of sustainability performance measurement and management. Consequently, research
regarding the sustainability performance of the footwear industry is needed.

The footwear industry is one of the main drivers of Italy’s economic growth and social
development. According to Assocalzaturifici (2020), the Italian footwear sector created job
opportunities for about 75,000 employees and generated an annual turnover of 14.3 billion euro
in 2019. It consumes a large quantity of input materials such as leather, synthetic, rubber and
textiles for production. These figures imply that the sector has significant potential to address
sustainability issues. The lack of clear sustainability goals, the lack of suitable metrics and
limited resources are major challenges in measuring and managing the sustainability
performance of footwear firms, SMEs in particular. The existing literature indicates that
research is needed on the sustainability performance measurement of the footwear industry
(SMEs in particular) based on the TBL approach. Previous research on the sustainability of the
footwear industry is limited andmainly focused on the environmental sustainability dimension
(Deselnicu et al., 2014; Subic et al., 2012, 2013). These rationales led to the consideration of Italian
footwear SMEs as a research context. Therefore, the purpose of this paper is to identify and
empirically analyze metrics for measuring and managing sustainability performance in Italian
footwear SMEs. The paper focuses on Italian footwear SMEs rather than large firms. This is
mainly because, unlike large firms, SMEs have limited resources to measure and manage
sustainability performance. Subsequently, they need a set of metrics that are simple and easy to
use and manage. Furthermore, the Italian footwear sector includes a large number of SMEs,
which together have a significant impact on the sustainable development of Italy.

3. Methodology
3.1 Overall methodological approach
To achieve the objective of the paper, the followingmethodological approach, shown inFigure 1,
was applied. This methodology mainly consists of (1) adopting metrics from previous research
(Mengistu and Panizzolo, 2021), which performed a detailed analysis of metrics available in the
literature such as (Ahmad et al., 2019b; GRI, 2016; Huang and Badurdeen, 2018; Veleva and
Ellenbecker, 2001), (2) collecting empirical data (i.e. experts’ opinions) from the selected Italian
footwear SMEs using a structured questionnaire and (3) conducting an empirical data analysis
(i.e. within-case analysis and cross-case analysis) to assess the applicability metrics in SMEs.
One of the limitations of the previous research byMengistu and Panizzolo (2021) was the lack of
empirical analysis of the metrics, which paved the way for this study.

3.2 Data collection
To collect empirical data on the applicability of the metrics, a structured questionnaire was first
developed. In the structured questionnaire, the SMEs were asked to assess the applicability of
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Authors
Methodology used by the
authors Application of metrics

Firm-specific and core
(common) metrics

Hapuwatte
et al. (2022)

� Literature review
� A framework based on

Monte Carlo method

� To evaluate product
sustainability
performance for
promoting circular
economy

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Hapuwatte
and Jawahir
(2021)

� A comprehensive
methodological approach,
which includes (1) literature
review, (2) proposing
sustainable product design
for the circular economy and
(3) proposing a metrics-
based product evaluation
framework

� To evaluate product
sustainability throughout
the product life cycle

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Murad et al.
(2021)

� Literature review
� Case study at sugarcane

mills

� To assess sustainable
manufacturing
performance at
manufacturing process
levels

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Zhang et al.
(2021)

� Literature review
� System dynamics modeling
� Case study at a laboratory

equipment manufacturing
enterprise

� To analyze the
interconnections between
technical, economic,
environmental, and social
performance of SMEs

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Jamil et al.
(2020)

� Define, measure, analyze,
improve, and control
(DMAIC)

� Case study at hard disk
drive substrate
manufacturing companies
in Malaysia

� To conduct sustainable
value stream mapping
(Sus-VSM) toward
achieving sustainable
manufacturing

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Ahmad et al.
(2019)

� Monte Carlo simulation and
fuzzy logic approaches

� Case study at a Malaysian
food manufacturing
company

� To assess sustainability
performance of a
manufacturing company

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Song and
Moon (2019)

� Distance-to-target
methodology

� Case study at plastic parts
inspection and packaging in
traditional manufacturing
system and cyber
manufacturing system

� To measure progress
toward sustainability
targets

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

(continued )

Table 1.
Overview of previous
research according to
some key features
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the metrics (i.e. whether the metrics are currently used by them, will be applicable in the future,
or are not applicable to them). Second, pretesting of the questionnaire was conducted with
selected researchers to check the clarity of the questionnaire (clarity of language, context and
content), time (to complete the questionnaire as much as possible in a few minutes), level of
redundancy (likelihood of redundant questions) and relevance of the questionnaire (relation to
the purpose of the study). Third, the footwear SMEs involved in the assessment of the metrics
were identified and selected, as shown in Table 2, using a convenience sampling method. It was

Authors
Methodology used by the
authors Application of metrics

Firm-specific and core
(common) metrics

Huang and
Badurdeen
(2018)

� Literature review
� Index-based method
� Case study at a satellite

television dish production

� To assess sustainable
manufacturing
performance at the
production line and plant
levels

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms)

Ahi and
Searcy (2015)

� Systematic literature review � To measure performance
in green and sustainable
supply chains

� Did not provide firm-
specific metrics
(i.e. metrics applicable
to each firm) and core
metrics (i.e. metrics
commonly applicable
across firms) Table 1.

SMEs Year of establishment Number of employees Market segment

1 1947 172 Local and export
2 1987 86 Local and export
3 1975 40 Local
4 1960 76 Local and export
5 1959 44 Local and export
6 1947 53 Local and export

Figure 1.
Overall methodological

approach to conduct
the study

Table 2.
List of SMEs involved

in assessing the
applicability of the

metrics
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difficult to apply the common survey procedure and involve as many SMEs as required. This is
due to the reason that this study was carried out at a time when the COVID-19 pandemic hit the
world andmade it impossible to involveSMEs in research activities and havedirect contactwith
them for months.

As can be seen from Table 2, the numbers 1, 2, 3, 4, 5 and 6 were used to represent the six
firms (SMEs) from which empirical data regarding the applicability of the metrics was
collected, as the names of the SMEs should remain anonymous.

3.3 Data analysis
Based on the collected empirical data (i.e. experts’ opinions), thewithin-case analysis to assess
the applicability of the metrics in each of the SMEs (i.e. to identify the metrics that are useful
and applicable to each of the SMEs) was carried out. Moreover, the cross-case analysis to
assess the applicability of the metrics across the SMEs (i.e. to identify the common metrics
that are useful and applicable across the SMEs) was conducted. The empirical data analysis
provides results that are more directly usable in practice. In other words, it specifically
provides Italian footwear SMEswith a set of metrics that can be used tomeasure andmanage
their economic, environmental and social sustainability performance.

4. Results and discussion
4.1 Results
4.1.1 Metrics adopted from previous research.This section presents the metrics adopted from
Mengistu and Panizzolo (2021), who conducted a detailed literature analysis of the metrics as
mentioned in Section 3 above. In this paper, these metrics organized into their respective
categories (themes) related to industrial sustainability, as presented in Table 3. As a result, a
total of 16 metrics were identified for the economic sustainability dimension (four metrics for
financial benefits, four metrics for costs and eight metrics for market competitiveness). For
the environmental sustainability dimension, a total of 13 metrics were considered (five
metrics for resources: energy and eight metrics for resources: materials). In addition, a total of
33 metrics were identified for the social sustainability dimension (25 metrics for employees,
six metrics for customers and two metrics for the community).

4.1.2 Applicability of the metrics to each of the footwear SMEs: within-case analysis. The
empirical data analysis shows that the overwhelming majority of the metrics (i.e. 55 metrics
out of 62) were found to be useful and applicable to firm 1 (SME 1) to measure its
sustainability performance. From these applicable metrics, 31 metrics are currently used by
this SME and the remaining 24 metrics are contributed to SME 1 by this paper. As shown in
Figure 2, SME 1 currently uses 12 metrics to measure the economic sustainability
performance related to financial benefits, costs and market competitiveness, and three
metrics associated with market competitiveness were identified to be applicable in the future.
In addition, a total of sevenmetrics were identified as useful and applicable for measuring the
environmental sustainability performance linked to resources (materials); out of which, two
metrics are currently used by this SME. It can also be seen that SME 1 currently uses 17
metrics tomeasure the social sustainability performance related to employees, customers and
the community, and 16 metrics linked to employees and customers were found to be
applicable in the future.

In the case of firm 2 (SME 2), 49 metrics out of 62 were identified as useful and applicable.
Of these applicable metrics, 22 metrics are currently used by this SME and 27 additional
metrics are provided for SME 2 by this paper. From Figure 3, it can be seen that a total of 11
metrics were found to be useful and applicable to SME 2 for measuring the economic
sustainability performance associated with financial benefits, costs and market
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Sustainability
dimensions Categories Metrics

Economic Financial benefits Net profit gained (USD, Euro)
Net profit to total revenue ratio (%)
Total revenue generated (USD, Euro)
Revenue generated per unit of product sold (USD, Euro/uop)

Costs Total material cost (USD, Euro)
Percentage of material cost relative to total revenue (%)
Total labor cost (USD, Euro)
Percentage of labor cost relative to total revenue (%)

Market
competitiveness

R&D spending (USD, Euro)
R&D spending to total revenue ratio (%)
Total number of products that met customer requirements (#)
Percentage of products that met customer requirements (%)
Total number of products produced within the required lead time (#)
Percentage of products produced within the required lead time (%)
Total number of products delivered on-time (#)
Percentage of products delivered on-time (%)

Environmental Resources
(energy)

Total electricity consumed (kWh)
Total amount of fuel consumed (L, m3, tonne)
Electricity consumption per unit of product produced (kWh/uop)
Fuel consumption per unit of product produced (L, m3, tonne/uop)
Ratio of final energy used for production to the total input energy (%)

Resources
(materials)

Total weight or volume of materials consumed (kg, m3, L, m2, pc)
Material consumption per unit of product produced (kg, m3, L, m2, pc /uop)
Material efficiency (%)
Percentage of biodegradable materials used (%)
Percentage of renewable materials used (%)
Percentage of hazardous materials used (%)
Total weight or volume of recycled materials used (kg, m3, L, m2, pc)
Percentage of recycled materials used (%)

Social Employees Average salary per employee (USD, Euro/emp)
Total number of employee turnover (#)
Percentage of employee turnover (%)
Total number of employees who reported job satisfaction (#)
Percentage of employees who reported job satisfaction (%)
Total number of employees covered by OHS program (#)
Total number of fatalities as a result of work-related injuries (#)
Total number of fatalities as a result of work-related illnesses (#)
Total number of cases of work-related illnesses (#)
Percentage of employees covered by OHS program (%)
Percentage of fatalities as a result of work-related injuries (%)
Percentage of fatalities as a result of work-related illnesses (%)
Percentage of cases of work-related illnesses (%)
Total number of total employees who received a regular PCD review (#)
Total training hours (h)
Percentage of employees who received a regular PCD review (%)
Average training hours per employee (h/emp)
Total number of employees working in decent conditions (#)
Percentage employees working in decent conditions (%)
Total number of work-related injuries (#)
Work-related injuries per employee (#/emp)
Total working hours (h)
Average working hours per employee (h/emp)
Total lost working days due to injuries and illnesses (day)
Percentage of lost working days due to injuries and illnesses (%)

Customers Total number of incidents concerning the health and safety impacts of products and services
provided (#)
Customer health and safety incidents per unit of product sold (#/uop)
Total number of customers who reported satisfaction with products and services offered (#)
Percentage of customers who reported satisfaction with products and services offered (%)
Total number of customer complaints (#)
Customer complaints per unit of product sold (#/uop)

Community Total number of new employees hired (#)
Recruitment efficiency (%)

Note(s): USD: United State dollar, R&D: research and development, #: number, kWh: kilowatt hour, kg: kilogram, m3: cubic
meter, L: liter, m2: square meter, pc: piece, OHS: occupational health and safety, PCD: performance and career development,
h: hour, emp: employee, uop: unit of product

Table 3.
Summary of the

metrics with their
respective categories
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competitiveness; from which, three metrics related to financial benefits and market
competitiveness were identified to be applicable in the future. This SME currently uses two
metrics to measure the environmental sustainability performance related to resources
(materials) and five metrics were found to be applicable in the future. Moreover, a total of 31
metrics were identified as useful and applicable for measuring the social sustainability
performance related to employees, customers and the community; out of which, 12 metrics
related to employees and customers are currently used by SME 2.

The vast majority of the metrics (i.e. 52 out of 62) were found to be useful and applicable to
firm 3 (SME 3). Out of these applicable metrics, 20metrics are currently used by this SME and
this paper contributes the remaining 32 metrics to SME 3. As can be seen from Figure 4, a
total of 16 metrics were identified as useful and applicable to SME 3 for measuring the
economic sustainability performance linked to financial benefits, costs and market
competitiveness; of which, eight metrics are currently used by this SME. It can also be
seen that SME 3 currently uses three metrics to measure the environmental sustainability
performance associated with resources (materials) and one metric was found to be applicable
in the future. In addition, a total of 32 metrics were identified as useful and applicable for
measuring the social sustainability performance linked to employees, customers and the
community; fromwhich, ninemetrics associatedwith employees and customers are currently
used by this SME.

Figure 2.
Applicability of the
metrics in SME 1 by
category

Figure 3.
Applicability of the
metrics in SME 2 by
category
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For firm 4 (SME 4), 45 metrics out of 62 were identified as useful and applicable. From these
applicable metrics, 40 metrics are currently used by this SME and this paper provides five
additional metrics to SME 4. As shown in Figure 5, SME 4 currently uses 15 metrics to
measure the economic sustainability performance related to financial benefits, costs and
market competitiveness. Moreover, six metrics are currently used by this SME for measuring
the environmental sustainability performance linked to resources (materials). It can also be
seen that SME 4 currently uses 19 metrics to measure the social sustainability performance
related to employees and customers, and five metrics linked to employees were found to be
applicable in the future.

Themajority of themetrics (i.e. 49metrics out of 62) were found to be useful and applicable
to firm 5 (SME 5). Out of these applicable metrics, 33 metrics are currently used by this SME
and the remaining 16 metrics are provided to SME 5 by this paper. From Figure 6, it can be
seen that a total of 16metrics were identified as useful and applicable to SME 5 for measuring
the economic sustainability performance associatedwith financial benefits, costs, andmarket
competitiveness; from which, five metrics related to financial benefits and market
competitiveness were found to be applicable in the future. This SME currently uses two
metrics to measure the environmental sustainability performance related to resources
(materials). In addition, a total of 31 metrics were identified as useful and applicable for
measuring the social sustainability performance related to employees, customers and the

Figure 4.
Applicability of the
metrics in SME 3 by

category

Figure 5.
Applicability of the
metrics in SME 4 by

category
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community; out of which, 20 metrics related to employees and customers are currently used
by SME 5.

In the case of firm 6 (SME 6), 55 metrics out of 62 were identified as useful and applicable.
Of these applicable metrics, 31 metrics are being used by this SME and 24 additional metrics
are contributed to SME 6 by this paper. As can be seen from Figure 7, a total of 15 metrics
were found to be useful and applicable to SME 6 for measuring the economic sustainability
performance linked to financial benefits, costs and market competitiveness; of which, four
metrics related to market competitiveness are currently used by this SME. It can also be seen
that SME 6 currently uses four metrics to measure the environmental sustainability
performance associated with resources (materials) and three metrics were identified to be
applicable in the future. Moreover, a total of 33metrics were found to be useful and applicable
for measuring the social sustainability performance linked to employees, customers and the
community; from which, 16 metrics associated with employees, customers and the
community are currently used by this SME.

4.1.3 Applicability of themetrics across footwear SMEs: cross-case analysis. From the cross-
case analysis presented in Table 4, it can be seen that 16 common economic metrics were
found to be applicable in at least two footwear firms (SMEs) to measure and manage the
economic sustainability performance associated with economic benefits, costs and market
competitiveness. Out of thesemetrics, 11metrics were identified as applicable in all six SMEs.

Figure 6.
Applicability of the
metrics in SME 5 by
category

Figure 7.
Applicability of the
metrics in SME 6 by
category
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On the other hand, eight common environmental metrics related to resources (materials) were
found to be applicable in at least three SMEs for measuring andmanaging the environmental
sustainability performance. Of these metrics, the total weight or volume of materials
consumed (kg, m3, L, m2, pc) was identified as applicable in all six SMEs. In addition, 33
common social metrics were found to be applicable in at least four SMEs to measure and
manage the social sustainability performance linked to employees, customers and the
community. From these metrics, 22 metrics were identified as applicable in all six SMEs.

Figure 8 presents the common economic, environmental and social metrics, which were
identified as applicable in all six footwear firms (SMEs) after the cross-case analysis. And,
these metrics can be considered as core metrics used to measure and manage sustainability
performance across SMEs.

4.2 Discussion
As stakeholders seek to play an important role in the transition toward a sustainable lifestyle,
SMEs should respond by improving their economic, environmental and social sustainability
performance. To measure and manage the economic sustainability performance of SMEs,
metrics associated with financial benefits (profit and revenue), costs (labor cost and material
cost) and market competitiveness (R&D expenditure, on-time delivery, lead time and product
quality) were found to be useful and applicable. Product quality, on-time delivery and lead
time are crucial to ensure market competitiveness and financial performance of SMEs in the
short run. Moreover, SMEs need to allocate appropriate expenditure for conducting R&D
activities to promote innovation, produce sustainable products and enhance market
competitiveness in the long run. More specifically, the R&D department should explore
innovative manufacturing technologies and engage in new product development (Demartini
et al., 2018) to ensure sustainable manufacturing. Due to the introduction of new laws and
policies for sustainable manufacturing, the development of innovative technologies,
processes, applications and products that take into account the environmental and social
sustainability aspects has increasingly become essential for manufacturing companies (Zarte
et al., 2019).

Unlike other industrial sectors such as food and beverage, the manufacturing process of
footwear SMEs does not consume a large quantity of water and emits less. However, it
consumes a large amount of different input materials to produce a variety of products
(Staikos and Rahimifard, 2007). Leather, synthetics, plastic, rubber and textiles are the most
common inputmaterials used by the footwear industry for its manufacturing process (Sellitto
and Almeida, 2019). From the results of this study, the Italian footwear SMEs have paid more
attention to metrics related to material consumption for measuring and managing the
environmental sustainability performance in order to improve material efficiency, reduce the
use of hazardous materials and increase the use of eco-friendly and biodegradable materials.
Specifically, SMEs can reduce waste generation by improving material efficiency. The safety
of consumer products can be improved by reducing the use of hazardous materials. In
addition, increasing the use of eco-friendly and biodegradable materials, promoting the use of
recycled materials and reducing the use of hazardous materials are key to minimize the
growing concerns regarding the environmental and social impacts of the end-of-life products
in the post-use phase.

In the social sustainability dimension, metrics that promote sustainability performance
measurement linked to employees, customers and the communitywere found to be useful and
applicable to SMEs. Measuring the social sustainability performance has been challenging
compared to the economic and environmental sustainability dimensions (Ahmad et al.,
2019a). These social metrics can help SMEs to effectively measure and manage their social
sustainability performance associated with the well-being of their employees, customers and
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Figure 8.
The common (core)
metrics by hierarchical
structure
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the community. The footwear industry is one of the labor-intensive and low-tech industries
(Scott, 2006). As a labor-intensive industry, ensuring the well-being of the employees is a key
factor in Italian footwear SMEs. To measure and manage progress on improving employee
well-being, metrics related to working conditions, occupational health and safety, work-
related injuries, fair salary, training and development and employee satisfaction were
emphasized. SMEs should measure and manage the progress made in improving the well-
being of their customers. To achieve this, metrics linked to customer satisfaction, customer
complaints and customer health and safety were identified as more appropriate. On the other
hand, metrics related to employment/job opportunity were found to be useful for measuring
and managing progress on community development. In addition, metrics linked to working
hours and lost-working dayswere identified as crucial tomeasure andmanage employee time
management performance.

As stakeholders’ awareness of sustainability increases, sustainability will be one of the
key business drivers for manufacturing companies. Stakeholders raise the issues of
sustainability in manufacturing companies, such as sustainability assessment of products
from manufacturing companies and how products are sustainably produced. Hence,
manufacturing companies should improve their sustainability performance to address the
legitimate concerns of their customers and stakeholders and enhance their competitiveness in
the market. However, sustainability performance improvement will not be an easy task if it is
not supported by effective sustainability measurement and management, which requires a
set of suitablemetrics. This paper provides a set of useful and applicablemetrics based on the
TBL approach to guide Italian footwear SMEs in measuring and managing sustainability
performance. Furthermore, SMEs can use these metrics to track their progress toward
achieving the sustainable development goals such as promoting the well-being of
stakeholders, promoting sustainable economic growth, providing productive employment
and decent work and ensuring sustainable consumption and production.

This paper provides a set of metrics linked to many aspects of industrial sustainability
such as financial benefits, costs and market competitiveness regarding the economic
sustainability dimension; resources regarding the environmental sustainability dimension;
and employees, customers and the community regarding the social sustainability dimension.
These aspects of industrial sustainability have also been addressed directly and indirectly in
previous research on the fashion industry sustainability. Specifically, Tebaldi et al. (2022)
addressed financial benefits (e.g. profit and revenue), costs (e.g. material and energy costs),
market competitiveness (e.g. quality), resources (e.g. materials, water and energy), employees
(e.g. employee satisfaction) and customers (e.g. customer satisfaction) in their research on
sustainability issues in the fashion supply chain. Financial benefits (e.g. profit), market
competitiveness (e.g. quality), resources (e.g. materials and energy), employees (e.g. training),
customers (e.g. customer satisfaction and customer complaints) and the community (e.g.
health and development) were discussed by Wang et al. (2019) in their study about
sustainable fashion index model. Poh and Liang (2017) addressed financial benefits (profit
and revenue), costs (e.g. material cost), market competitiveness (e.g. quality), resources (e.g.
materials) and employees (e.g. workplace health and safety) in their research on sustainable
supply chain of the fashion industry. Costs (e.g. production costs), market competitiveness
(e.g. R&D, quality and lead time), resources (e.g. materials, water and energy), employees (e.g.
health and safety, working conditions, and working hours), and customers (e.g. customer
satisfaction), the community (e.g. employment) were discussed byTurker andAltuntas (2014)
in their study about sustainable supply chain management in the fast fashion industry. de
Brito et al. (2008) addressed financial benefits (e.g. profit), costs (e.g. material and energy
costs), market competitiveness (e.g. quality, lead time and on-time delivery), resources
(materials, water and energy), employees (training and development), customers (e.g.
consumer health) and the community (e.g. employment) in their research on sustainable
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fashion retail supply chain in Europe. However, unlike this study, the research papers on the
fashion industry sustainability did not provide a set of metrics applicable to each of
manufacturing firms (i.e. metrics applicable to each of fashion manufacturing firms by
conducting within-case analysis) andmetrics applicable across manufacturing firms (i.e. core
metrics for fashion manufacturing firms by performing cross-case analysis). Eventually, the
metrics analyzed in this studywill bemore flexible and applicable tomeasure andmanage the
sustainability performance of an individual footwear firm and footwear firms as a whole.
Moreover, the metrics can easily be adapted to other footwear firms that were not involved in
this study.

5. Conclusions
This paper provides a set of metrics that are useful and applicable for measuring andmanaging
sustainability performance in Italian footwear SMEs. To achieve this, a comprehensive
methodological approach, which includes (1) adopting metrics from previous research,
(2) collecting empirical data on the applicability of themetrics from the selected Italian footwear
SMEs and (3) conducting an empirical data analysis to assess the applicability of the metrics in
SMEs, was applied.

The results of the empirical data analysis indicate that the majority of the metrics adopted
were found to be useful and applicable to each of the SMEs (i.e. within-case analysis) and
across the SMEs (i.e. cross-case analysis). These metrics put emphasis on measuring
and managing industrial sustainability performance related to financial benefits, costs and
market competitiveness for the economic sustainability dimension; resources for the
environmental sustainability dimension; and employees, customers and the community for
the social sustainability dimension. And, these suggest that SMEs need to allocate their
limited resources to effectively apply the metrics to measure and manage progress toward
achieving industrial sustainability goals, which includes (1) increasing financial benefits,
reducing costs and improving market competitiveness for the economic sustainability goals;
(2) improving the effectiveness of resources utilization for the environmental sustainability
goals; and (3) promoting the well-being of stakeholders (employees, customers and the
community) for the social sustainability goals. Moreover, the metrics can help SMEs to
improve the effectiveness of their efforts in measuring and managing sustainability
performance without overloading them with uncertain information.

5.1 Academic implications
This paper has significant academic implications. Primarily, it provides a theoretical basis for
future research on measuring and managing the sustainability performance of the
manufacturing industry, the footwear industry in particular. More specifically, future
research can use the metrics identified in this paper as a basis for setting sustainability
targets, measuring, evaluating and interpreting the sustainability performance of a
manufacturing company by comparing the actual performance with respective
sustainability targets and recommending actions to ensure continuous sustainability
performance improvement. Future research can adapt the metrics to other industry sectors
(such as leather, textile and apparel) tomeasure andmanage sustainability performance. This
paper can also be used as a reference material to develop guidelines for measuring and
managing sustainability performance in the footwear industry. In this regard, universities,
colleges, research institutes and training centers engaged in the footwear industry
sustainability can use the results of this paper in their teaching and research activities. It
will also encourage further discussions on how to use the metrics to measure and manage the
sustainability performance of the footwear industry and contribute to the achievement of the
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sustainable development goals at the national and global levels. In addition, it provides
recommendations for future research on the sustainability performance of the footwear
industry, as presented in Section 5.4 below.

5.2 Managerial implications
From a managerial viewpoint, by providing useful and applicable metrics based on empirical
analysis, this paper can be used as a managerial tool to evaluate and improve the sustainability
performance of the footwear industry so that it can fulfill the requirements of stakeholders
regarding sustainable manufacturing practices. In other words, footwear SMEs can use the
metrics provided in this paper to measure and manage their sustainability performance and
meet stakeholder requirements. As stakeholders seek to play a key role toward achieving
sustainable manufacturing, managers should also play an important role in improving the
sustainability performance of their company and being transparent about the sustainability
practices of their companywith the stakeholders. In doingso, SMEs canbuilt a high level of trust
with the stakeholders, improve company image and enhance their competitiveness to stay
relevant in today’s market (where sustainability is one of the key market drivers). Therefore,
successful implementation of the results of this paper can benefit SMEs in terms of building
trust with stakeholders, improving corporate image and enhancing market competitiveness.
Furthermore, the results of this paper can help SMEs to assess their contribution toward
achieving the sustainable development goals in terms of promoting the well-being of
stakeholders, promoting sustainable economic growth, creating productive employment and
decent work and ensuring sustainable consumption and production.

5.3 Policy implications
This paper also has policy implications, which will be useful for the successful
implementation of policies related to industrial sustainability. It addresses performance
measurement and management issues of economic, environmental and social sustainability
that can affect policies such as environmental policy, socio-economic and social
responsibility. Hence, the results of this paper will be useful to policymakers involved in
the implementation of policies related to industrial sustainability. More specifically, for the
effective implementation of policies related to sustainable manufacturing, the sustainability
performance of manufacturing companies needs to be measured and communicated to
stakeholders (including policymakers) so that they can monitor and support the
implementation. For this purpose, a suitable set of sustainability metrics is required. In
this regard, the metrics identified in this paper can help policymakers to assess and monitor
the contribution of the footwear industry (footwear SMEs in particular) toward achieving the
sustainable development goals such as good health and well-being, decent work and
economic growth, and responsible consumption and production.

5.4 Limitations and avenues for future research
By providing a set of empirically supported metrics in the context of SMEs, this paper
contributes to the existing knowledge in the field of industrial sustainability performance
measurement. However, it is subjected to the following limitations, which open opportunities
for future research. Some of the limitations are due to the COVID-19 pandemic that has hit the
world and made it impossible to engage SMEs in research activities and have direct contact
with them for months.

(1) Due to the limited number of footwear SMEs participating in this study, statistical
analysis was not carried out. Therefore, it would be interesting for future research to
perform statistical analysis by involving a larger number of SMEs.
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(2) The scope of this study was limited to the firm level. However, it would be helpful to
look at additionalmetrics that could be used tomeasure sustainability performance at
the supply chain level for amore holistic view of sustainable manufacturing. Hence, it
would be useful for future research to extend the scope to the entire supply chain in
the supply, production, distribution, use and post-use stages.

(3) This paper focuses on economic, environmental and social metrics. However, it would
also be interesting for future research to consider governance metrics.

(4) In addition to Italian footwear firms, it would also be useful for future research to
conduct a comparative analysis by looking at footwear companies from different
countries (e.g. European countries) to assess the similarities and differences in the
metrics from a geographical or national diversity perspective.
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