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Abstract
Introduction –ISO 14001 is one of the environmental management systems (EMS) that are used in industries in
order to deal with environmental issues. Many researchers point out that the adoption of ISO 14001 could help
firms improve operational procedures and gain competitive advantages, increase their environmental
performance, adopt management strategies in terms of energy consumption, materials and waste, cost efficiency
and company reputation. Previous studies have focused on the connection between ISO 14001 and technology
innovation. However, there are still some gaps in the literature between the effect of ISO 14001 and other types
of innovation (product, production, position), especially in small-to-medium-sized enterprises (SMEs).
Purpose – This paper studied the implementation of ISO 14001 in SMEs associated with the improvement and
performance of different dimensions of innovation (product/process/position).
Design/Methodology – This study had a phenomenological approach. A case study was used for examining the
innovation actions and activities that were developed by the help of ISO 14001. Documents were used to collect
secondary data, especially in firm performance in order to show the innovation performance before and after
implementation of ISO 14001. Semi-structured interviews were used to collect primary data from four employees
among top management as well as staff who are related to ISO 14001 and each type of innovation in aluminium
industry – FEAL AB in this case – in Horndal, Sweden. Each interview session took around 20 minutes.
Findings – The finding shows that the adoption of ISO 14001 led to incremental changes in product and process
innovation. ISO 14001 led the company to innovate their products by using new chemical materials that are
environmentally friendly, and ISO 14001 requirements were used when specifying requirements for new products.
It also led the firm to develop a procurement process, waste management, and organization strategies. Yet, there
was no positive impact of the implementation of ISO 14001 on position innovation. In terms of performance, ISO
14001 led to improved performance in product and process innovation. It led the firm to have better methodology,
cost efficiency and waste reduction. It also changed behaviour and mind-set of employees and the process for
developing new products.
Research limitations and further study – Only one case – a 25-year-old SME in the aluminium industry in
Sweden - was used in this research. It can be broadened to either comparative case studies or quantitative
studies in order to compare the influences of ISO 14001 on innovation and performance among them.
Practical implication –This study could provide a guideline for building innovation in SME firms with the help of
ISO 14001 in order to create competitive advantages in highly competitive markets. It could improve innovation
activities in order to have positive effect on a firm’s products and performance in a sustainable way. Moreover,
firms could use innovation improvements and performance that are developed with the help of ISO 14001 as a
manner for promoting company reputation.
Theoretical contribution – This paper shows that SMEs which certified according to ISO 14001 tend to rapidly
improve their innovations particularly in process and organization innovation. All in all, the perception of ISO
14001 is opposed by this study. The ISO 14001 is about not only environment but innovation as well.
Keywords – SMEs, innovation, ISO 14001, innovation performance
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Introduction
This section displays the background and problem statement of this master

thesis in order to describe the reasons for studying this aspect. It is followed by the
research purpose, research questions, case company in brief, delimitations and thesis
outline.

1.1! Background and problem statement
In recent years, the pressuring movement against global warming has drawn
extensive attention to every nation. Under this premise, environmental protection has
been considered a pressing issue to urge corporations to comply with international
standards and regulations. Industry has always been regarded as one of the causes of
the environmental problem. In the views of Fischer and Schot (1993), and Billatos and
Basaly (1997), industry must address the problem and show its responsible actions
towards effective solutions.
An environmental management system (EMS) according to International standard
organization (ISO), particularly associated with the type 14001 is seen to be one of the
effective solutions for eliminating the negative effects of business activities on
environment and bringing improved changes to companies. That is to mean, other than
the environmental performance, multidimensional innovations arising from new
changes can be boosted with the implementation of ISO 14001 for companies’
continuous development.
When searching in a database with ISO 14001 (one of the environmental
management systems (EMS)), plenty of studies are focused on the characteristics of ISO
14001, benefits and the impact on business and management strategies. Morrow and
Rondinelli (2002) state that ISO 14001 is universally considered as the most influential
standard regarding the criteria of an EMS. It provides companies with a methodology to
identify and evaluate the environmental impacts of their processes, activities, products
and service (Barnes, 1996). On the other hand, Comoglio and Botta (2012) recommend
tailoring the sample of certified companies, limiting its scope to companies with a
consolidated EMS. Arena et al. (2012) describe the motivations and benefits of
implementing ISO 14001 in the Italian metal industry, where it is implied that there is a
1

decoupling area between the importance assigned by companies and the potential
benefit. De Vries et al. (2012) suggest that the organizations could develop better
operational procedures and gain competitive advantages by implementing ISO 14001.
After narrowing down to the link between ISO 14001 and innovation, the results
show that the relationship between ISO 14001 and technologies has gotten a lot of
attention from researchers. Marinova and Altham (2000) show that there is a positive
relationship between technical innovation and the ISO 14001 certification. In other
words, the companies that have ISO 14001 certification have higher potential to
increase technical innovation compared to the ones that are not certified, which goes in
line with Radonjicˇ and Tominc (2006). The study of Radonjicˇ and Tominc (2006)
suggests that ISO 14001 does not only lead to build technical innovation activities, but
also affect creating environmentally friendly products. Considering the previous studies,
the link between ISO 14001 and firms’ performance has gotten a lot attention from
many researchers. However, there is still a gap how to improve innovation particularly
in product, process and position innovation with the help of ISO 14001 as well as
measure the effect on innovations (product, process and position) after the
implementation of ISO 14001 in a small company. In addition, we have not found any
academic papers which have theirs focus on this angle, especially in SMEs.
1.2! Research purpose and questions
1.2.1! Research purpose
The purpose of this research is to investigate the adoption of ISO 14001 in a
small-to-medium-sized enterprise (SMEs) associated with the improvement and
performance of different dimensions of innovation (product/process/position). The
research will highlight the manners that firms use for improving their innovation and the
measurement of different innovations’ performance after the implementation of ISO
14001 within the case company.
1.2.2! Research questions
In order to fulfil the objective of this master thesis, two research questions are
developed and displayed in the following analysis model (see figure 1), including:
RQ1: How does a company improve different dimensions of innovation with the
help of ISO 14001 implementation?
2

RQ2: How does the ISO 14001 implementation affect innovation performance?

Figure 1 Analysis model

1.3! Delimitation
This thesis has studied a Swedish small-to-medium manufacturing enterprise in
the aluminium industry in order to illustrate the use of ISO 14001 associated with the
improvement and performance of innovation. In this paper, only three types of
innovations (product, process and position) will be focused since Rowley et al. (2011)
comment that paradigm innovation is similar to position innovation. Furthermore, the
case company is a manufacturing company. Thus, service innovation is not included in
this framework. In addition, the authors believe that technology innovation could be
related to process innovation while business system is also related to administrative
innovation. Apart from that, the incremental and radical innovation will not be
considered as types of innovation. They will be used to identify the degree of change in
innovation in organizations.
1.4! Thesis outline
This master thesis consists of six chapters. The first chapter is the introduction.
The next chapter presents theoretical framework regarding to ISO 14001, types of
innovation and innovation performance. Methodology is in chapter 3 while the result is
shown in chapter 4. Discussion and analysis is illustrated in chapter 5 and conclusion is
summarized in the last chapter.

3

2!

Theoretical framework
In this chapter, the discussion of the selected theoretical frameworks, models and

important information related to the thesis are presented and has been divided into six
sections. The first section illustrates the definition and characteristics of SMEs. The
second section describes the definition of innovation. The next section presents type of
innovation, following by innovation performance. The environmental management
system (EMS) is shown in section five while the ISO 14001 including background,
requirements as well as the benefits of this standard is presented in section six. Then,
the linkage between ISO 14001 and innovation is shown in the last section.

2.1! SME definition and characteristic
European Union (2015) uses the number of employees and annual turnover as
criteria in order to distinguish the size of firms. Firms are categorized into four sizes,
including (i) micro enterprise, (ii) small enterprise, (iii) medium enterprise, and (iv)
large enterprise (European Union, 2015). The micro enterprise is the firm that has less
than 10 employees and balance sheet or turnover below €2 million per year. The small
enterprise is the company that has fewer than 50 employees and annual balance sheet or
turnover below €10 million. The company that has an annual balance sheet below €43
million or annual turnover below €50 million and fewer than 250 employees is
considered as medium enterprise. With an annual balance sheet and turnover exceeding
€43 and €50 million respectively and more than 250 employees, a firm is counts as a
large company. When considering the SME definition, SME is an enterprise that has
less than 250 employees and annual balance sheet lower than €43 or annual turnover
below €50 million (European Union, 2015). According to the statistics of Eurostat
(2016), almost 99% of businesses among European countries are SMEs during 2008 to
2013 (see table 1, detail in appendix A). The SMEs are the majority in the European
market and they are the main driver of the European economy since they lead
innovation throughout the European region and increase competitiveness and
employment rate (European Union, 2015).

4

Table 1 Firm size according to European Union’s statistics figure (source: Eurostat, 2016)

Employees
Turnover
(Euro)

Micro firms
<10
<2 M

Small firms
<50

Medium firms
<250

Large firms
>250

<10 M

<50M

>50M

Many researchers point out that there are differences among small, medium and
large firms in terms of capabilities, resources, innovation and finance (Cohen and
Klepper, 1996; Jonsson, 2007; Lee, 2009; Ozgulbas et al., 2006; Roger, 2004;
Vijayakumar and Tamizhselvan, 2010). The study of Jonsson (2007) finds that large
firms have better financial performance than small-sized companies. In addition, Roger
(2004) states that based on the previous literatures, large-scale firms tend to have greater
capability to gain a variety of expertise skills and knowledge in order to create
innovative activities and products than small firms. However, he also argues that small
firms also have some advantages, such as flexibility that could lead to faster decisionmaking for creating innovations. Ghobadian and Gallear (1997) conclude in their study
that small-to-medium-sized firms tend to have basic control processes (such as informal
evaluation and communications) and required simple planning and less standardization.
They also comment that the employees in SMEs might not have expertise skills because
employees need to perform multi-tasking. Moreover, Löfqvist (2012) finds that there
are four major motivations that could lead innovation in small firms including (i)
customer financing of the development of new products, (ii) depreciating of losing
customers, (iii) a clear requirement from customers regarding new products, and (iv)
specific and clear customer needs. In terms of growth rate, Burns (1989) states that the
growth rate of small enterprises tend to increase during the infant period and will remain
in stable point. Storey et al. (1989) and Smallbone et al. (1995) suggest that SMEs that
need to survive more than ten years have to concentrate on product and market
improvement. In other words, firms need to give weight to improve new products and
services for existing customers, focus on new markets or target groups, expand
customer base and loyalty and increase competitive advantages (Smallbone et al., 1995).
2.2! Innovation definition
The term ‘innovation’ could be defined in many aspects depending on
perspectives and disciplines (Damanpour and Schneider, 2006). Baregheh et al. (2009)
5

state that innovation is known as the most important factor for adding value and
creating competitive advantage. Zahra and Covin (1994, p.183) define that “Innovation
is widely considered as the life blood of corporate survival and growth”. Similar to
Zahra and Covin (1994), Bessant et al. (2005, p.1366) emphasize in their study that
“Innovation represents the core renewal process in any organization. Unless it changes
what it offers the world and the way in which it created and delivers those offerings it
risks its survival and growth prospects”. Tidd and Bessant (2014) point out that
innovation could be any changes that create value. The terms of changes not only refer
to the newness or radical changes but include the improvements or incremental changes
as well. Figure 2 is designed to illustrate the different degrees of incremental and radical
innovations from the component level to the system level with instances. The
innovation description that is proposed by Tidd and Bessant (2014) agree with OECD
(2005). OECD (2005, p.101) states that “innovation in firms refers to planned changes
in a firm’s activities with a view to improving the firm’s performance”. In this study, we
define innovation as any newness changes and/or improvements from existing activities
that could create value to an organization.

Figure 2 Degree of changes (source: Tidd and Bessant, 2014)

2.3! Type of innovation
In this section, the difference type of innovation theories are presented so as to
make a proper analysis framework. Many researchers try to distinguish innovation into
different categories. This attempt to distinguish the type of innovation has gotten
attention over the past six decades. Evan (1966), Daft (1978), Damanpour and Evan
6

(1984) and Bantel and Jackson (1989) categorized innovation as two types, including
technical innovation and administrative innovation. A technical innovation refers to a
change that is relevant to technology in a product, process or service involved in
operations and activities that support core competencies. (Bantel and Jackson, 1989;
Evan, 1966). An administrative innovation refers to a change in an organization’s
structure both in policies and people, for instance reward systems, training programmes,
employment and business planning (Bantel and Jackson, 1989; Evan, 1966). Evan
(1966) suggests that an administrative innovation is a top-down process, while a
technical innovation is a bottom-up process. In other words, an administrative
innovation tends to be initiated from the top level of a firm’s structure and flows down
to lower-level functions. On the other hand, a new idea of technical innovation likely
originated from the lower-level functions and arises to the top level of organization.
Though the ideas of administrative and technical innovation originate from difference
sources, the authority of resource assignment belongs to the top of the hierarchy in order
to develop those ideas of innovation (Hage and Dewer, 1973). Helfat and Raubitschek
(2000) say in their study that organizational innovation could result from the
development of company strategies such as systems integration. The study of Simon
and Yaya (2012) also emphasizes the study of Helfat and Raubitschek (2000); that there
is a positive relationship between system performance and companies’ strategies. In
other words, the more efficient and clear company strategies are, the more
administrative innovation is developed. These two studies are proven that strategic
factors in the organizations can foster innovation. Furthermore, Welch and Jackson
(2007) also point out that internal communication or internal cohesion among
employees can generate new innovative ideas in the organization. Additionally, Dess et
al. (2006) emphasizes that some process innovations can bring remarkable changes to
the way of making products and it is a type of innovation that drastically reduces costs.
Knight (1967) categorizes innovation as four types, and each of them is relevant
to the others. In other words, the changes in firm activities could create more than one
type of innovation. Four types of innovation that are proposed by Knight (1967) are
illustrated below:
•! Product or service innovations refer to the new products or services that firms
develop and present to the market.
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•! Production-process innovations refer to the changes in firms’ activities such as
production line or service operations. This type also includes the implementation
of new technology in companies as well as the information system and decisionmaking procedure.
•! Organizational-structure innovations refer to the authority interactions,
communications or the reward procedures among participants within the
organization. This type of innovation corresponds to production-process
innovations.
•! People innovations refer to the changes in people within the organization both in
behaviour and knowledge and number of staff. The changes in behaviour of
people within the company could derive from educations or psychoanalysis.
According to Francis and Bessant (2005) point of view, innovations are classified
into four types based on the aspect of change. These four types of innovation follow:
•! Product innovation – the change in physical product or core service that the
company introduced to the market.
•! Process innovation – the change in the manner that a product or service is
produced or delivered.
•! Position innovation – the change in the way to communicate or present a product
or service to the market.
•! Paradigm innovation – the change in the perspective of a product or service from
the organization’s point of view.
Velamuri et al. (2008) propose a new type of innovation that is called hybrid
innovation. The hybrid innovation is an integration of product and service. This means
that the organization develops not only a physical product but also a service that could
fulfil customer needs (Velamuri et al., 2008).
Rowley et al. (2011) study the type of innovation from previous literatures and
present the innovation-type mapping tool (see figure 3). They distinguish types of
innovation that are proposed by previous researchers (except Francis and Bessant
(2005)) and group them according to the concept of Francis and Bessant (2005) in terms
of type of innovation. They also state that there are overlaps among process and product
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innovation and process and position innovation in terms of technical and business
systems respectively.

Figure 3 Innovation-type mapping tool (source: Rowley et al., 2011)

Incremental innovation and radical innovation are also other types of innovation
that are classified following the degree of change and newness of innovation to the
market (Rowley et al., 2011). Dewar and Dutton (1986) state that incremental
innovation is a slight change in earlier innovation while the concept of earlier
innovation has to remain. On the other hand, the dramatic change or a new idea is
considered as radical innovation (Dewar and Dutton, 1986). Francis and Bessant (2005)
propose that incremental innovation is an attempt to do what the organization does
better whereas radical innovation is an attempt to make a difference. They link the
degree of change (“do better” and “do different” (p.180)) and type of innovation
together in order to show examples of incremental improvement and radical
improvement for each type of innovation (see table 2). They also mention that strategic
commitment plays an important role for creating radical innovation since there is a need
of flexibility and capabilities to improve this type of innovation (Oke et el., 2007).
Kanter (1985) and Simon et al. (2002) suggest that there is a possibility that radical
9

innovation could generate high value to organizations compared to incremental
innovation. Additionally, they point out that radical innovation could easily be created
in SMEs since SMEs have more flexible adjustment compared to large companies.
Apart from that, North and Smallbone (2000) suggest that radical product
improvements are associated with reaching new markets while incremental product
developments tend to be related to increasing firm competitiveness in existing markets.
Table 2 The innovation agenda (Source: Francis and Bessant, 2005)

‘Do better’ innovation
Product/service

Slight

innovation

product development such product concept for firms

Process innovation

Position innovation

improvement

‘Do different’ innovation
in Dramatic change in new

as materials, shape etc.

or the whole industries

Slight improvement in key

Dramatic

performance for instance,

introducing new process,

cost efficiency, quality,

activities, procedures for

time to market reduction,

the firm or the whole

material reduction, etc.

industries

Slight improvement in the New

change

manner

way to introduce or launch presenting
firm’s product or service service
to customer

product
to

or

for
or

customer

including focusing on new
market or target groups

Paradigm innovation

Slight improvement in the Introducing new business
manner of business model or industry models
and activities

In our paper, only three types of innovations (product, process and position) will
be used since Rowley et al. (2011) comment that paradigm innovation is similar to
position innovation. Furthermore, FEAL AB is a manufacturing company. Thus, service
innovation is not included in this framework. We combine organizational structure,
management and administration into one group and label as administrative innovation.
Moreover, we believe that technical innovation could be related to process innovation
while business system is also related to administrative innovation. Apart from that, the
10

incremental and radical innovation will not be considered as types of innovation. They
will be used to identify the degree of change in innovation in organizations. Thus, the
analysis framework is illustrated in figure 4.

Figure 4 The analysis framework (source: adapted from Rowley et al., 2011)

2.4! Innovation performance
In order to create innovation in organizations, both finance and resources need to
be invested. Thus, there is a need of measuring the performance of innovation activities.
Tidd and Bessant (2014) suggest that innovation performance could be measured
by reviewing the innovation output and internal activities in a particular innovation
process (see table 3). They mention that reviewing and measuring performance of
innovation allows organizations to understand their position, capabilities, and
performance in order to know whether or not firms succeed in improving innovation. As
a result, it could lead to success and let organizations survive in high competitiveness as
well. Like Kemp et al. (2003), they suggest in their study that the output of innovation
tends to have a slight positive effect on the employment growth rate and turnover
growth of organization. Sandven and Smith (2000) describe in their study that
innovative organizations tend to increase sales rate, employment growth rate
productivity and rate of assets. Their study also pointed out that there is no positive
relationship between innovation and growth rate in terms of profits. In other words,
there is no guarantee that firm profitability could be derived from improving firm
innovation. This goes in line with the study of Varis and Littunen (2010). They explore
the relationship among different types of innovation (product, process, market, and
11

organization) and the performance of Finnish SMEs. They point out that all types of
innovation have positive relationship with the rate of firm growth excluding growth in
profitability. Moreover, they present that the introduction of new products tends to
succeed if customers could access the details of new products through an external
source of information, such as social media, Internet or exhibitions.
Table 3 Measuring Innovation Performance (source: Tidd and Bessant, 2014)

Potential measurement of innovation

Example of indicators

performance
Innovation output

-! Number of new products/services
including sales and profits that are
derived from new products.
-! Number of new patents and academic
papers
-! Operational and/or process activities
such as customer satisfaction survey
and improvement in quality,
flexibility, capability etc.
-! Comparison with competitors, such as
cost of developing a new product,
market share, quality or performance
etc.
-! Strategic success such as growth in
overall business performance
(revenue, profit, sales, market share),
higher added value and cost reduction

Internal activities

-! Number of new ideas
-! Failure rates in development period, in
the marketplace
-! Percentage rates in terms of time and
budget that are spread over during
development process
-! Time to market
12

-! Lead time for developing new
products
-! Production lead time
-! Continuous improvement such as
number of problem-solving teams,
savings accruement per worker

2.5! The environmental management system (EMS)
Management practices in today’s global economy have changed unprecedentedly
due to the rapid worsening of ecological environment. Under this circumstance, there is
great pressure on organizations to improve environmental performance.

An

Environmental Management System (EMS) is a structured framework for eliminating
an organization’s impacts on the environment and helping in integrating the
environmental initiatives into every aspect of a company’s operations (Puvanasvaran et
al., 2012). UNE-EN ISO 14001 (1996, article 3, cited in Lozano and Vallés, 2007)
describes EMS as “the part of the overall management system that includes
organizational structure, planning activities, responsibilities, practices, procedures,
processes and resources for developing, implementing, achieving, reviewing, and
maintaining the environmental policy”. That means the environmental policies are
transformed into practices with the help of the system by effective implementation in
respective organizations. Therefore, organizations need to adopt measures to comply
with international environmental standards and regulations, reduce liability and risks,
prevent or reduce environmental costs, communicate with employees, improve relations
with customers, suppliers and stakeholders (Cheremisinoff and Rosenfeld, 2010; Visser
et al., 2010). An effective EMS can help the companies in fulfilling their responsibilities
towards meeting the environmental objectives of the organization through the proactive
approach (Gbedemah, 2004). According to Ilnitch et al. (1998) and Stapleton et al.
(2001), an EMS encompasses a series of requirements of policies, goals, documentation
systems, task lists, data collection and organization emergency plans, audits, regulatory
requirements and annual reports. In general, this system should serve as an
administrative tool that enables an organization of any size or type to manage and
control the effect of its activities, products or services.
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2.6! ISO 14001
2.6.1! Background and requirement
According to ISO (2004), ISO 14001 international standard is defined as “a
process of enhancing the environmental management system in order to achieve
improvements in overall environmental performance consistent with the organization’s
environmental policy”. ISO 14001 is the most popular EMS tool that could fit for any
size of organization, regardless of industry sector, structure, demographic location and
the level of their environmental responsibility to help prevent emergency accidents
rather than corrective action (Montabon et al., 2000). That means any organizations
irrespective of the nature; size and scale of business can choose to adopt ISO 14001.
Ammenberg and Hjelm (2002) discover that ISO 14001 could lead to improvement in
terms of environmental aspects in small companies. They also point out in their study
that because of the adoption of EMS, SME companies tend to pay more attention to
environmental issues. Additionally, an EMS according to ISO 14001 is applicable either
to an entire organization or a specific function due to its easy adaption (Woodside and
Aurrichio, 2000). The initial ISO 14001 standards were introduced in 1996. From then
to 2015, over 324,148 certifications of ISO 14001 were issued worldwide in 2014 (ISO,
2014). EMS according to ISO 14001 standards is a continual improvement process
standard and does not refer to the compliance with a given goal or result (Braun, 2005;
Delmas, 2001). That is to say, organizations are not required any environmental
performance about what they must achieve aside from: (i) committing to comply with
environmental regulations and (ii) implementing a continual improvement process to
achieve its goals and targets in a systematic and documented way.
According to Franchetti (2011) and ISO (2015), ISO 14001 provides the standard
and specifies the structure of information technology for implementing an EMS with its
core elements following a plan-do-check-act cycle (see figure 5) including:
•! Plan – Set up environmental goals, methods and a timeline for delivering result
in compliance with environmental policy.
•! Do – Implement the plan as previously set.
•! Check – Monitor and review processes with periodic auditing of the
organization’s performance in achieving its commitments, goals and operating
criteria.
•! Act – Corrective and preventative actions that lead to continuous improvement.
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Figure 5 The relationship between PDCA and ISO 14001 standards (source: ISO, 2015)

Boiral and Sala (1998) propose five essential requirements of ISO 14001
standards that could lead to continuous improvement (see figure 6) within organizations
as following:
•! Environmental Policy – Top Management is committed to regulatory
compliance, pollution prevention, and, continuous improvement according to the
organization’s nature, size and scale.
•! Planning – Identify effects of the organization’s activities, products, services,
and legal and regulatory requirements as well as establish environmental goals,
targets, timelines to measure progress and the processes in which to achieve
them. The plan will enable the internal stakeholders to deliver the policy.
•! Implementation and Control – A defined structure and responsibilities for each
task along with the availability of adequate resources, identify training needs and
competence records. Includes development of communication channels,
documenting the EMS through policies, plans and processes as well as creating
documents and operational control and emergency procedures.
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•! Checking and Corrective Action – Monitor and measure environmental progress
and results with the performance metrics. Evaluating compliance and develop
requirements to track non-conformities, corrective action and preventative action
system; internal audits should be scheduled, planned and conducted.
•! Management Review – Reviewing by senior management in terms of
environmental and business performance, policy, priorities and objectives in
order to ensure the credibility and effectiveness of an organization’s EMS.
Environmental!
policy

Continuous!
Improvement

Planning

Managment!
Review!

Implementation!&!
operation

Checking!&!
Corrective!
Action

Figure 6 The ISO 14001 Process Structure (source: Boiral and Sala, 1998)

2.6.2! Benefits of deploying ISO 14001 Standard
When reviewing the previous researches, Chattopadhyay (2001) presents that ISO
14001 lead companies to adopt management strategies in terms of energy consumption,
materials and waste. He also suggests that the adopting environmental strategies could
improve not only environmental performance but cost efficiency and company
reputation as well. Ann et al. (2006) describe in their study that ISO 14001 certification
has a positive influence on environmental impact and company performance,
particularly in perceived economy and customer satisfaction. Furthermore, Poksinska et
al. (2003) discover the ISO 14001 certification is mainly used as a marketing tool and
brand building for Swedish companies in order to attract support from suppliers,
customers as well as the local community. Babakri et al. (2004) emphasize that the
longer the company has had ISO 14001 certification, the better the company performs.
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There are many advantages related to the implementation of ISO 14001 for
manufacturing companies, the benefits stated below are the major motives and drives
for innovative development within the companies.
•! Cost reduction
Chattopadhyay (2001) points out that ISO 14001 standards could help
organization to save operating costs through energy consumption, raw material input,
and waste reduction. Others show the relationship of business cost saving in association
with ISO 14001 standards related to recycling (Jump, 1995), material storage, handling
and packaging cost (Kuryllowicz, 1996). However, Balta and Woodside (1999) argue
that the costs of ISO 14001 required for implementation and registration is not offset by
tangible benefits.
•! Improved environmental performance
ISO 14001 is a voluntary standard. It is up to the organization or company how to
implement it. That is to say, there is no measure of performance regarding the outcome
of ISO 14001 adoption. However, many research studies show that the standard is an
important driver for better environmental performances in industrial practice (Montabon
et al., 2007; Poksinska et al., 2003; Vachon and Klassen, 2008). On the other hand, Krut
and Gleckman (2002) argue that the standard does not give enough attention to the
environmental improvement and Sharma (2003) indicates that ISO 14001 focuses more
on managerial processes instead of the environmental outcome. Additionally, some
researchers also indicate the unsatisfactory environmental performances of some
certified organizations with many unconformities being identified (Ammenberg and
Hjelm, 2002; McDonach and Yaneske, 2002; Rondinelli and Vastag, 2000).
•! Trade barrier mitigation and green customer targeting with environmentfocused marketing strategy
In the perspective of D’Souza (2004), ISO 14001 enables the facilitation of
international trade and removes trade barriers. According to Barbara (2013),
organizations that have adopted ISO 14001 choose to do business with certified firms.
The growing pressures and demands from customers for greener products and
technologies are responded and valued by the adoption of EMS for organizations and
companies (Cronin et al., 2011; Hillary, 2004; Luo and Bhattacharya, 2006). More
marketing effects with improved environmental performance are also outlined in the
studies of Turk (2009) and Bansal and Bogner (2002).
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•! Improve innovation and performance
Researchers point out the common benefits of the adoption of ISO 14001 for
business in areas such as financial benefits, improved relationship with local community
and governments, improved operation efficiency and risk management (Fielding, 1999;
Petroni, 2001), reduced waste, increased market share, improved public image (Bansal
and Bogner, 2002; Chattopadhyay, 2001; Corbett and Kirsch, 2000; Renzi and Cappelli,
2000). However, given the intended design of ISO 14001 standard, which is to
introduce environmental improvement into every aspect of a company’s operations,
therefore, any distinctive ways of managing, innovative policy, technology, tools and
design, unique manufacturing procedures, new information systems, creative marketing
strategies and services can also be considered as benefits resulting from the
implementation of ISO 14001. On the other hand, Lascelles and Dale (1991) emphasize
the importance of a sustainable management system in bringing corporate values to
organizations as well as improving business performance and development of
innovation. In Murray’s (1999) point of view, he indicates that the standard may
provide an innovative supplement to current environmental regulations.
2.7! The relationship between ISO 14001 and innovation
Continuous improvement is one of the key requirements of ISO 14001 standard
for organizations. In the study of Prajogo and Sohal (2004), they point out the impact of
continuous improvement on the deepening level of product innovation owing to change
and creative thinking. Martínez-Costa and Martínez-Lorente (2008) agree that the
continuous improvement will stimulate the developments of new services, products, and
processes. According to the analysis of Marinova and Altham (2000), certified
companies are more innovative in terms of the adoption of cleaner technologies after
comparing both the ISO 14001 certified and the non-certified companies in Australia.
Hilary (2004) confirms the benefit of encouragement of innovation brought about
by the adoption of EMS according to ISO 14001 within the organization. Additionally,
Naveh and Marcus (2005) believe that organizations could obtain operating advantages
when the standard is used in daily practice and as a catalyst for change. Both Montabon
et al. (2007) and Sroufe (2003) agree that an effective ISO 14001 system has positive
impact on company performance in respect of innovations in products and processes.
Wagner (2008) also supports that an ISO 14001 certification is positively associated
with process innovation. Moreover, Rennings et al. (2006) and Chattopadhyay (2001)
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believe that the degree of an EMS’s maturity has an impact on environmental process
innovations particularly in materials and waste management.
The ISO 14001 standard catalyzes technical innovation activities in a great extent
(Radonjicˇ and Tominc, 2006). Marinova and Altham (2000) state that there is a linkage
between technical innovation and ISO 14001. That is to say, the companies that got ISO
14001 certification have higher chance to develop their technical innovation compared
to the ones that are not certified, which is emphasized by Radonjicˇ and Tominc (2006).
The study of Radonjicˇ and Tominc (2006) shows that ISO 14001 could lead technical
innovation activities and create environmentally friendly products as well. Despite of
the contradiction between standardization and innovation, in the opinion of Galvin and
Rice (2008), standardization is perceived as an enabler for innovation by facilitating
access to markets and enabling interoperability between new and existing technologies,
products, services and processes.
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3!

Methodology
The methodology chapter shows the methods for collecting and analyzing data that

are used in this study. Moreover, the analysis of trustworthiness of this research is
presented along with ethical issues and societal aspects of the research.

3.1! Data collection
We begin by reviewing the theoretical knowledge based on the academic papers.
The concepts on ISO 14001 as well as benefits and requirement are illustrated together
with the relationship between ISO 14001 and innovation. Then, type of innovation is
presented as a framework for analysing the results. Academic papers that are used for
reviewing the literature are derived from both online database and books in the library.
The keywords that are used for searching literature include:
•! ISO

14001,

type

of

innovation,

SME

characteristics,

innovation

performance, environmental management system, product innovation,
production innovation, people innovation, organizational innovation,
management innovation, and service innovation.
Considering the objective of this study, we believe that this study has a
phenomenological approach. According to the research of Acumen Insights (2009), the
phenomenological approach is focused on the action of human in relation social
phenomena. This study also points out that the area of phenomenology helps the
researchers to have better understanding on human behaviour in society based on the
way of respondent explanations. When it comes to considering the type of
methodology, qualitative methodology was chosen to collect and analyse data. Wong
(2014, p.132) states that “qualitative research deals with subjectively constructed rather
than objectively determined”. It is because this method could collect a broader
understanding, situation as well as actions of the organization based on the opinion of a
few people within the organization (Ticehurst and Veal, 2000; Wong, 2014).
Wong (2014) proposes that in-depth information is needed for qualitative research
in order to explain the complicated behaviour from a real situation. Thus, case study
could be an appropriate strategy (Wong, 2014) for illustrating the complicated actions,
processes or even strategies that the organization uses to handle in real-life situation
(Remenyi et al., 1998). Moreover, the suggestion of Acumen Insights (2009) mentions
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that interviews and documents are suited for phenomenology studies. Similar to Perry et
al. (1999), they say that interviews are suitable for gathering in depth qualitative data
because it allows researchers to get closer to participants in real situations. Furthermore,
Yin (2003) points out that there are many benefits of using documentation concerning
stability and repeatability. Therefore, data is collected from both primary data by
interview and secondary data such as documents and websites. Documents like
company websites, financial sheets, leaflets, production performance and historical data
are used in order to crosscheck with information from interview and illustrate
innovation performance. However, we are reminded regarding the limitation of
documents that the documents might not always be accurate since they are developed
for specific purposes (Remenyi et al., 1998). In this study, semi-structured interviews
are adopted to collect data since this type of interview could lead interviewers and
interviewees to the same angle (Rowley, 2012) and could also allow us to get in-depth
information from the interviewees such as their opinions, assumptions, experiences, or
foresights (Rowley, 2012). In addition, a recorder and note taking are used during the
interview in order to avoid inaccurate listening and bias (Remenyi et al., 1998).
3.1.1! Forms of question
Kumar (2005) states that forming and wording of questions play a significant role
in research methods since they could affect the quality of information that is obtained
from respondents. Luton (2010) also points out that the interview questions have to be
planned in order to be used as guideline in interview sessions. The interview’s questions
in this study are created based on theoretical frameworks that are associated with ISO
14001 requirements, type of innovation as well as innovation performance. The authors
created interview questions by discussing with each other before launching the
interview. There are two forms of questions: open-ended and closed-ended (Kumar,
2005). Open-ended questions allow respondents freely to answer whereas close-ended
questions only allow respondents to answer from the set of answers that researchers
provide (Kumar, 2005). In this study, open-ended questions are formed in preparation
for the interviews. However, there are additional close-ended questions and open-ended
questions for interviewing the CEO of the company. The interview questions are
presented in Appendix B.
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3.1.2! Case company in brief
FEAL AB is a Swedish small-to-medium-sized enterprise (SME) company that
has 26 employees. It was founded in 1991 in Horndal, which is known as the aluminium
capital of Sweden. It is a European leading manufacturer of producing aluminium ramps
through its reseller network. The main product in this company is aluminium ramps.
FEAL AB provides a wide range of aluminium ramps such as portable ramps, vehicle
ramps as well as modular system ramps. Finished ramp products are not the only things
offered by FEAL. It also supports made-to-order products according to customer
requirements. In other words, the company has to create, develop and assemble products
according to customer needs in order to achieve their satisfaction. Therefore, innovation
could be the main factor that leads to competitive advantages for the company. FEAL
has been certified according to ISO 9001 and ISO 14001 since July, 2011. The ISO
9001 is mainly used to manage the safety, security and quality of the products and
production activities to some degree. ISO 14001, on the other hand, was acquired in
order to show its continuous efforts of self-improvements in various aspects and ISO
14001 is the main focus in this study. After the adoption of the ISO 14001 standard, the
company has been able to follow the guideline of the effective environmental
management system (EMS) through undergoing the strict audit process. There are many
changes within the company, not only in operation but also in management level. Thus,
there is a need from the company to identify the connection between the ISO 14001
certification and innovation within the company.
3.1.3! Samples selection
Non-random sampling is one of the techniques for selecting samples that is
proposed by Saunders et al. (2009). This technique of choosing sample groups is based
on the research subjective judgment (Saunders et al., 2009). Moreover, Morse (1994)
recommends that six interviewees are appropriate for phenomenological studies.
However, due to the company size, the data was collected from four employees among
top management as well as staff who are related to ISO 14001 and each type of
innovation at FEAL AB. This is because they are central in management, innovation
and ISO 14001 and know the most about these aspects. The interview questions were
sent to all interviewers in advance. The main language that was used during interview
sessions was English. The interviews were conducted on April 26th and April 28th, 2016
at FEAL AB. The summary detail of interviews is shown in table 4.
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Table 4 Summary of interview sessions

Name of
respondents

Position of
respondents

Years of
experience

Mats Sundstedt

CEO

21

Björne Stjernsten

Vice president

13

Fredrik Norgren
Karl-Erik Karlsson

Productions
Supervisor
Product
development

11
25

Interview
manner
Face-to-face
interview
Face-to-face
interview
Face-to-face
interview
Face-to-face
interview

Date and
duration of
interview
April 28, 2016
/ 32 minutes
April 26, 2016
/ 13 minutes
April 26, 2016
/ 19 minutes
April 26, 2016
/ 24 minutes

Mr. Mats Sundstedt has worked in FEAL AB for 21 years. He used to take care of
many departments at FEAL AB, such as production, purchasing as well as sales and
marketing. Currently, he is a Chairman and Executive Officer (CEO) at FEAL AB. The
face-to-face interview was conducted for 32 minutes. The interview session took place
at his office on April 28, 2016 during office hours.
Mr. Björne Stjernsten has worked in FEAL AB for 13 years. He started working
in the sales function in 1991 until 1997 and resumed in 2009 as a sales manager. At
present, he is a vice president at FEAL AB. The face-to-face interview was conducted
for 13 minutes. The interview session took place at his office on April 26, 2016 during
office hours.
Mr. Fredrik Norgren has worked in FEAL AB for 11 years. He is a Productions
Supervisor at FEAL AB. His work is more related to production planning and
purchasing raw materials. The face-to-face interview was conducted for 19 minutes.
The interview session took place at his office on April 26, 2016 during office hours.
Mr. Karl-Erik Karlsson has worked in FEAL AB for 25 years. He is one of the
founders of FEAL AB. He works as a product developer at FEAL AB. The face-to-face
interview was conducted for 24 minutes. The interview session took place at his office
on April 26, 2016 during office hours.
3.2! Data analysis
Miles and Huberman (1994, p.10) suggest that the analysis of qualitative research
contains three major steps, including (i) “data collection”, (ii) “data reduction and
display”, and (iii) “conclusions: drawing/verifying”. The flowchart of the analysis of
qualitative research is presented in figure 7.
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After completing the data collection step, the second step of data analysis is
started, which are data reduction and data display. Data reduction refers to the analysis
process of selecting, coding, organizing and transforming the data into the written
transcriptions (Miles and Huberman, 1994). Data display refers to the condensing data
and illustrating into formats such as graphs, tables and charts in order to draw
conclusions (Miles and Huberman, 1994). The last step is to draw and/or verify
conclusions. This means that the authors could cross check their comments together and
present it in written texts (Miles and Huberman, 1994).

Figure 7 The flowchart of the analysis of qualitative research (source: Miles and Huberman, 1994, p. 10)

The data analysis of this study follows the steps of Miles and Huberman (1994).
The transcriptions of interviews are transformed from the voice recording and written
notes. Furthermore, the data has been organized into tables and the commentaries from
other researchers as well as the research supervisor. Furthermore, the dimensions of
innovation in terms of product, process and position will be used as a framework for
analysing data from the interviews in order to answer the first research question.
Moreover, the information from documentation as well as interviews is used for
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analysing the innovation performance by comparing innovation outcomes before and
after implementing ISO 14001 in FEAL AB.
3.3! Trustworthiness of the study
The concept of validity and reliability are widely used for analyzing the
trustworthiness of research. Joppe (2000, p.1) defines reliability as “the extent to which
results are consistent over time and an accurate representation of the total population
under study”. This concept is usually used for measuring the reliability of quantitative
study (Wong, 2014). From a qualitative research perspective, the idea of reliability is
used to define the concept of dependability that could be used for evaluating the quality
of qualitative research (Campbell, 1997; Clont, 1992; Hoepfl, 1997; Lincoln and Guba,
1985; Seale, 1999). Wong (2014) points out that the term of dependability is the data
verification in each step of research. In qualitative research, trustworthiness is a critical
factor that could determine the degree of dependability (or reliability) and validity – the
truthfulness of research results (Joppe, 2000). Lincoln and Guba (1985, p.316, cited in
Golafshani, 2003) state that “Since there can be no validity without reliability, a
demonstration of the validity is sufficient to establish the reliability”. Patton (2002) also
emphasizes that there is a need of taking validity and reliability into consideration in
qualitative research in order to evaluate research quality. Though Riege (2003) says that
confirmability, credibility, transferability and dependability are crucial factors for
establishing reliability and validity in qualitative research, Yin (2003) argues that
construct validity, internal validity, external validity and reliability could be used for
evaluating the quality of qualitative research. Thus, four criteria that are proposed by
Yin (2003) are used for creating reliability and validity in this study. The details of
factors, techniques and phases of research are presented in table 5.
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Table 5 The detail of evaluation each criteria

Tests

Case Study Tactic

Phase

of

research

in

which tactic occurs
Construct validity

-Use

multiple

sources

of Data collection

evidence

Data collection

-Establish chain of evidence

Composition

-Have key informants review
draft case study report
Internal validity

External validity

-Do pattern-matching

Data analysis

-Do explanation-building

Data analysis

-Address rival explanations

Data analysis

-Use logic models

Data analysis

-Use theory in single-case studies Research design
-Use

replication

logic

in Research design

multiple-case studies
Reliability

-Use case study protocol

Data collection

-Develop case study database

Data collection

Source: Yin (2003, p.34)
3.3.1! Construct validity
The construct validity is the capability of a method that is used to measure the
concepts of the study (Aaker and Day, 1980; Perry, 2001). Triangulation is one way to
increase the construct validity of data (Yin, 2003) and reliability (Golafshani, 2003).
Triangulation is the intention of using multiple sources, analysts and perspectives
(Perry, 2001). In this study, both primary and secondary data is used in this study.
Primary data is derived from four interviewees from FEAL AB while secondary data is
retrieved from the company’s historical data, such as e-documents and performance
reports. Moreover, we compare results that come from interviews to data from
documents - particularly in an innovation performance aspect - in order to check the
data credibility. However, there are some limitations during data collection. Since the
work experience of some interviewees did not cover the period during which ISO 14001
was implemented, there was a need to gather information from the CEO instead. This is
because the CEO responded in many positions in the past, for instance as a sales
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manager. Thus, the information particularly in the sales department is derived from the
interviews from both CEO and sales manager.
Therefore, we believe that the endeavour of collecting and comparing data from
different sources could increase the construct validity and could improve the accuracy
of our findings and conclusions as well (Yin, 2003).
3.3.2! Internal validity
Internal validity is the notion that has “concerned only causal case studies, in
which an investigator is trying to determine whether event x led to event y” (Yin, 2003
p.36). Wong (2014) mentions that internal validity is not a major concerning factor for
evaluating research quality in qualitative research. However, Yin (2003) suggests that
the need of minimizing the threat of internal validity is still required. Yin (2003)
presents that cross-checking the results could be used for increasing the internal validity
of the research. In this study, we compare the data that is collected from interviews
between two researchers and between recorded notes and audio. Thus, our attempt could
increase the internal validity for this study to some degree.
3.3.3! External validity
Yin (2003) states that external validity is the factor that describes the
generalizability of the research’s finding. In this study, the external validity is not
especially high since our study is a single case study. Yin (2003) notes that a single case
study could limit a generalizability of the study. We choose FEAL AB - which is an
SME company in Sweden - to address the impact of ISO 14001 implementation on
innovation within the company. We believe that there is generalizability if considering
only the positive effect between the adoption of ISO 14001 and innovation, because
ISO 14001 is widely applied in many countries across the world, and innovation –
particularly in product innovation – is a fundamental concept in many companies.
Moreover, the generalizability of this study is reduced when considering the sample
case study. The actions or strategies that FEAL AB used to develop its innovation could
be less appropriate for other companies, especially from other countries. There are many
factors that affect generalizability, such as culture, type of countries (developed vs.
developing countries) or even company size. Thus, we believe that the external validity
of this study is rather low.
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3.3.4! Reliability
In this study, an audio recorder and note taking are used during the interview
sessions in order to increase the reliability of data collection. Taylor et al. (2015)
suggest that audio recorders as well as note taking could help researchers capture
information that might have been missed during the interview. In addition, the
suggestion of the University of Surrey (2015) emphasizes that the risks of adding
comments by the interviewers are reduced by using an audio recorder in the interview
session. Yin (2003) suggests that developing a case study database helps researchers
review and cross-check data among researchers. Notes could be written or taped during
interviews, or computer files that every researcher could access (Yin, 2003). In this
paper, we used “Dropbox” - a cloud storage service - as an online database to build a
database for our case study. Notes taken from interviews as well as voice records are
placed in this online database.
Apart from that, we are aware of bias that could possibly occur in this study. One
aspect that could create bias in this study is the personal closeness between one of the
researchers and one of the interviewees. This relationship might affect the reliability of
data since Brink (1993) suggests that bias could affect the data trustworthiness, both in
reliability and validity. Nevertheless, the effect on the trustworthiness of data will be
minimized owing to their professionalism and both researchers participated in the
interview sessions. Therefore, we believe that the reliability of our study could be
increased with these actions.
3.4! Ethical issues and societal aspects of the research
According to the National Commission for the Protection of Human Subjects of
Biomedical and Behavioural Research (1979), there are three basic ethical principles of
human subjects of research including: (i) Respect for persons, (ii) Beneficence, and (iii)
Justice. In our study, ethical issues that are related to respect for persons might occur.
Respect for persons is included - not only the condition or capability of participants
(both physical and mental), but decision making as well (National Commission for the
Protection of Human Subjects of Biomedical and Behavioural Research, 1979). In order
to prevent this ethical issue, the interview questions will be sent to interviewees in
advance in order to allow them to know the interview’s approach. On top of that, we do
respect the interviewees if they do not feel free to answer some questions. Concerning
the perspective of equality, the interviewees were carefully chosen based on the related
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responsibility to innovation and ISO 14001. It means that job positioning and personal
relationships are not factors when choosing interviewees.
In a societal perspective, this study could contribute to a better understanding
between innovation and CSR in industrial society, especially in business newcomers
and new ISO 14001 certified companies. The findings of this research could change a
firm’s perception of the ISO 14001 certification. In other words, it could be said that
some companies think that the certification is just a paper that is used for commercial
reasons (e.g. to be accepted by customers or government). However, this study could
broaden the point of view of firms. When the company has better understanding and
knows how to adapt the rules and regulations of ISO 14001 into their business, they
could create competitive advantage and distinguish themselves from their competitors.
As a result, firms improve their performance as well as profitability. Therefore, the ISO
14001 certification is no longer just a piece of paper. It could be a tool for firms to build
proactive innovative strategies in order to obtain sustainable innovation (Peterková and
Gruberová, 2012) and contribute to a more sustainable society.
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4!

Results
This chapter presents the empirical findings that are derived from interviews and

documents from the case study company. The empirical resources are divided into
product development and materials, procurement and purchasing, production,
organization, people and waste management, and sales and marketing.

4.1! Firm improvements
This section presents the improvement in the company in product development
and materials, procurement and purchasing, production, organization, people and waste
management, and sales and marketing after ISO 14001 implementation (RQ1).
4.1.1! Product development and materials
The aluminium ramps are major products of FEAL AB, including portable ramps,
vehicle ramps and modular system ramps (FEAL, 2016b). The outstanding qualities of
the products that FEAL strives to deliver to customers are strength, lightness of weight,
durability and suitability for all environments (FEAL, 2016a). The reason that the
company has chosen aluminium as a major element is because aluminium is
transformable, corrosion-resistant, strong and lightweight (FEAL, 2016a). In order to
produce quality products, chemicals are necessary in production (Sundstedt). This is
because chemicals are used for anodizing aluminium profiles so as to add extra strong
protection against daily wear-and-tear, salt, dirt and moisture (FEAL, 2016a).
Karlsson mentioned that the process of choosing materials was included in
product development as well. He explained that after implementation of ISO 14001 the
need of checking all materials and chemicals was important in order to ensure that those
raw materials could be contained in their products. This process led the number of
chemical materials that were used in production to drop by approximately 30%, said by
Sundstedt.
Additionally, Karlsson pointed out that many documents such as checklists for
developing new products (see figure 8) are required in the new product development
stage. Sundstedt emphasized that before adopting ISO 14001, the process of developing
new products was quite informal. In other words, the product development staff could
discuss and share ideas with production staff directly and start producing the new
product. However, he said that this process could no longer be used. He stated that the
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checklist was developed when ISO 14001 was applied in the company. The checklist
not only contains the process of developing new products, but also includes the specific
requirements of ISO 14001 for new product development (Sundstedt). Currently, the
product development staff has to follow the checklist that was developed after ISO
14001 implementation before starting the production process, and this new process has
limited impact on a product’s time-to-market (Sundstedt). Karlsson mentioned that the
adoption of ISO 14001 could create more paperwork, but at the same time the company
could benefit from a much more organized routine in the long run.
Stjernsten also emphasized that ISO 14001 did not contribute so much to the new
product development, but changed the way how the employees perform their routine.

31

Input: Specific order from customer

Is information enough?
Consulting with
customers
No

Yes

Sketch the prototype

Reviewing design of the prototype with stakeholders
(Does prototype match the specifications?)

No

Yes

Consulting with interested parties for production
(Can we produce with existing resources ?)

Yes

Creating
condition for
production

No

Completion of documentation
(Is there any required for sample product?)
Yes

No

Producing sample product
(Does it meet test requirements?)

No

Yes

Output: Releasing documents for new product

Figure 8 Process of developing new product (source: Sundstedt)
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4.1.2! Procurement and purchasing
Norgren said that it was obvious that the company has better control of the
chemicals that are used in production now than before the adoption of ISO 14001. In
other words, the process of buying chemical materials is not as simple as in the past.
Firstly, the company has to sort out chemicals that have negative impact on the
environment and stop buying them. In terms of buying new chemicals, there is a need of
checking quality as well as environmental impact in order to compare them to the
existing chemicals, whether or not the new chemicals are suited and safe for the
company’s products and employees. Owing to the implementation of ISO 14001, the
company has better awareness not only of environmental issues but of working
environments as well.
He also pointed out that the adoption of ISO 14001 has boosted the demand for
documents in the company. The good thing is that these documents enable the company
to have better control in chemicals purchasing. Besides, they serve as a tool to guide
what action the company should perform in each purchasing step (see figure 9). As a
result, it takes a longer time for each process - particularly in selecting the right
suppliers or products - to complete the purchasing action in comparison to the past
owing to the more sophisticated checking procedures of raw materials purchasing. The
checking procedures in this case refer to the qualifications of chemicals as well as
qualifications of suppliers. The company tends to choose suppliers that are also certified
in ISO 14001 rather than others.
Sundstedt indicated that normally aluminium and plastic materials were ordered
according to the prediction of trade volume. However, after the implementation of ISO
14001, the pre-calculated purchasing amounts of needed aluminium and plastic
materials are more accurate, which resulted in reducing the usage of aluminium, plastic
and chemicals (see table 6) and cost of raw materials (see table 7). Additionally, in
Norgren’s opinion, the company has stricter rules in terms of the quantity of chemicals
which can be used in production in contrast to the past, when ISO 14001 was not
implemented.
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Table 6 The usage of aluminium and chemicals during 2010-2015 (source: FEAL, 2010-2015)

Material
Aluminium (ton)
Plastic (kg)
Chemical (m3)
-! Alficlean 154
-! Alfisatin 339
-! Hydroxide 45%
-! Nitric acid 62%
-! Sulfuric acid 96%
-! Alfiseal 931

Year
2010
350
132

2011
330
135

2012
245
110

2013
267
105

2014
298
95

2015
334
85

0.63
1.52
6.9
0.53
3.0
0.39

0.69
1.75
7.5
0.74
2.0
0.39

0.36
1.28
3.0
0.44
1.0
0.3

0.54
1.2
5.17
0.54
2.0
0.3

0.59
1.35
5.47
0.56
2.0
0.3

0.36
2.21
13.8
0.21
6.0
0.42

2014
13,726

2015
16,246

Table 7 Cost of raw materials during 2010-2015 (source: Sundstedt, 2016 )

Cost
Raw materials

2010
14,473

2011
12,940

Year
2012
2013
11,372
11,292
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Input:
Stock level lower than the
reorder point

Notifying purchaser

Input:
New materials

Selection of suppliers
(Do we have constract with them?)

Yes

No

Searching suppliers

Supplier evaluation
(Do they get approval
from management?)
?/,level?)

Yes

No

Start ordering

Output: Ordered

Figure 9 Process of purchasing (source: Sundstedt)
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4.1.3! Production
“There is not much change in production after the ISO 14001 implementation”
(Norgren). He stated that the change which could be observed was in procedure as the
production process has been developed and used for guiding directions and preventing
the production of unqualified products (see figure 10).
Sundstedt mentioned that new technology has been the focal improvement in
ways of production innovation. The welding robot was recently customized and
introduced to the workshop, equipped with a unique computer program and following
the company’s strategy for the purpose of improving cost efficiency, production
capability and working environment. The idea of bringing in the welding robot was
generated and planned as well as documented in an EMS system according to ISO
14001 before the action. What makes the company proud is the innovative welding
techniques performed by the robot on expanded aluminium sheets. Norgren pointed out
that the implementation of ISO 14001 was not a main reason for the company to bring
technology into its production. However, it was one of the reasons to consider what
kind of equipment and machines could be fit for the company in respect of production.
Therefore, in general, if the company wants to purchase a new machine, the
requirements of ISO 14001 will be taken into account for assuring the qualification and
environmental impact of the new machine.
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Input: picking list

Materials requirements
(Do we have materials for producing?)

No

Yes

Is this product a standard product?

Yes

Output: ordering
(no stock)

Output: level of
stock at reorder
point

No

Referring to packing list

No

Yes

Output: order to
suppliers

Division of labor
(Consulting with manager of each department)

Output: distributing to each function
Figure 10 Process of production (source: Sundstedt)
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4.1.4! Organization, people and waste management
With regard to the impact of ISO 14001 on the company’s performance,
Sundstedt pointed out that the standard had influence on the process of establishing
routines, which needed to be documented for the implementation. This has led to
changes in employee behaviour and mind-set. In other words, employees tend to have
better systematic thinking and performance. In terms of organization strategy, he said
that the environmental factors have gained more attention after the implementation of
ISO 14001. In addition, the management team including the top management such as
CEO (Sundstedt) have set clear environmental goals and strategies in order to achieve
those goals with efforts of continuous improvement. Sundstedt also told that business
growth was observed after introduction of the ISO standard, partly owing to the
organized routine (see table 8).
Table 8 Business growth (source: FEAL, 2010-2015)

Financial performance
Revenue (Tkr)

Year
2010
32,329

2011
29,566

2012
30,024

2013
31,182

2014
37,234

2015
43,475

He also mentioned that according to the requirements of ISO 14001, controls and
corrections against product and process deviations have been conducted after the
adoption of the standard in order to improve efficiency and accuracy. Measurement
indicators such as energy consumption, waste disposal and materials utilization as well
as waste emission are considered and compared to the previous history and the results
are satisfactory (Sundstedt). Measurements of energy consumption and waste were
developed before the implementation of ISO 14001 because of company strategy
(Norgren). However, he confirmed that continuous improved performance has been
perceived in energy consumption (see table 9) as well as waste management after the
adoption of ISO 14001 (see table 10).
Table 9 Energy consumption during 2010-2016 (source: FEAL, 2010-2015)

Energy consumption
Total energy
consumption (kWh)

2010
1,011,000

2011

Year
2012
2013

918,993 894,000

2014

824,952 843,856

2015
895,735
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Table 10 Waste management during 2010-2016 (source: FEAL, 2010-2015)

Waste
Aluminium scrap (kg)
Mixed scrap (kg)
Combustible scrap (kg)
Aluminium emission
(kg)
Chromium emission (kg)
Cadmium emission (g)

2010
16,000
2,960
10,000

2011
14,700
2,690
9,000

Year
2012
2013
11,200 12,400
2,072
1,860
7,400
8,200

2,000

1,900

1,425

0.26

0.26

0.19
Less
than
0.14

Less
Less
than 0.2 than 0.2

2014
13,800
2,010
8,400

2015
13,692
2,160
5,200

543

619

694

0.13
Less
than
0.11

0.11
Less
than
0.08

0.12
Less
than
0.03

4.1.5! Sales and Marketing
In terms of sales and marketing, there is not much influence on sales from the
adoption of ISO 14001 but it is helpful in winning tenders due to the company’s
certified image (Sundstedt). The implementation of ISO 14001 only affects the way that
the company works for its routine (Stjernsten). Given the indirect management over
sales department before 2012, it is hard to say whether or not the company has changed
much. However, it has succeeded in developing simple and easy tools and techniques
for positioning and selling its product to customers (Stjernsten).
4.2! Innovation performance
In order to prove whether or not the efforts of improving innovations in FEAL AB
are success, the comparison in terms of firm’s revenue, material consumption, energy
consumption, waste products and cost of raw materials before and after the ISO 14001
implementation are displayed in table 11 (RQ2). The result shows that after ISO 14001
implementation, the firm slightly improved its performance in terms of material
consumption, plastic use and energy consumption. There is also a dramatic development
in its waste products and cost of raw materials. The results, except revenue, are
presented in terms of the portion between revenue and each performance.
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Table 11 Firm's performance in terms of materials consumption, energy consumption and waste
products, cost of raw materials during 2010-2015 (source: FEAL, 2010-2015)

Performance
Revenue (Tkr)
Material consumption
% Aluminium use
(usage/revenue)
% Plastic use
% Chemical use
(usage/revenue)

Alficlean 154
Alfisatin 339
Hydroxide 45%
Nitric acid 62%
Sulfuric acid 96%
Alfiseal 931
Energy consumption
(total energy use/revenue)
Waste products
(scrap/revenue)
% Aluminium scrap
% Mixed scrap
% Combustible scrap
% Aluminium emission
% Chromium emission
% Cadmium emission
% Cost of raw
materials/revenue

Before
certified

Certified

2010
32,329

2011
29,566

2012
30,024

2013
31,182

2014
37,324

2015
43,475

1.0826

1.1161

0.8160

0.8563

0.7984

0.7683

0.4083

0.4566

0.3664

0.3367

0.2545

0.1955

0.0019
0.0047
0.0213
0.0016
0.0093
0.0012

0.0023
0.0059
0.0254
0.0025
0.0068
0.0013

0.0012
0.0043
0.0010
0.0015
0.0033
0.0010

0.0017
0.0038
0.0166
0.0017
0.0064
0.0010

0.0016
0.0036
0.0147
0.0015
0.0053
0.0008

0.0008
0.0050
0.0317
0.0005
0.0138
0.0010

31.27

31.08

29.78

26.46

22.61

20.60

49
9.2
31
6.2
0.0008
Less than
0.0006
44.77

49
10
30.4
6.4
0.0009
Less than
0.0006
43.77

37
6.9
24.6
4.7
0.0006
Less than
0.0004
37.88

39
6.0
26.3
1.7
0.0004
Less than
0.0003
36.21

37
5.4
22.5
1.6
0.0003
Less than
0.0002
36.77

31
5.0
12.0
1.6
0.0003
Less than
0.0001
37.37

After certified
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5!

Analysis and Discussion
This following chapter presents the analysis and discussion by linking the

empirical findings with the theoretical framework. The analysis and discussion is
based on primary data as well as secondary data.

5.1! The improvement of innovation with the help of ISO 14001 standards
The first research question was: How does a company improve different
dimensions of innovation with the help if ISO 14001 implementation? The overall
effects of ISO 14001 implementation on incremental improvement in product
innovation, process innovation and position innovation is presented in figure 11.

Figure 11 The analysis results

5.1.1! Improvement in product innovation
In this case company, aluminium and chemicals are main raw materials in order to
produce light-weight ramps (Sundstedt). The firm uses chemicals to do surface
treatment on ramps so that they can stand corrosion, and meet the designed specific
requirements (FEAL, 2016a). After ISO implementation, the firm decided to improve
its products by improving raw materials – chemicals in this case – to make them eco41

friendlier. The firm started sorting out chemicals that had a lot of impact on
environment by using ISO 14001 as a guidance. With the help of ISO 14001, the firm
had to check whether the chemicals complied with up-to-date environmental regulations
from authorities as well as community. According to Sundstedt, around 30% of
chemicals that could not meet the up-to-date environmental regulation set by EU were
removed from its purchasing list. This means that ISO 14001 implementation helped the
company not only in using better materials, but simultaneously developing more
environmentally friendly products. This finding agrees with Chattopadhyay (2001),
Radonjicˇ and Tominc (2006), and Rennings et al. (2006) - that the environment
management systems - particularly in ISO 14001 - could support firms to improve their
environmental performance, mainly regarding raw materials and products. Moreover,
Francis and Bessant (2005) consider that the slight improvement in materials in a
product is called ‘incremental product innovation’.
Velamuri et al. (2008) state that hybrid innovation is the improvement in both
physical products and service that could bring satisfaction to customers. Yet, the results
show that there is no impact from the implementation of ISO 14001 on the
improvement in any services. The company focused on improving their raw materials in
their products alone. Thus, the adoption of ISO 14001 led to incremental changes in
product innovation only in this case company.
5.1.2! Improvement in process innovation
In this study, process innovation is related to the improvement in four functions technical, production, administrative and people innovation.
Firstly, the result shows that the adoption of ISO 14001 did not improve
technology in the company since Sundstedt mentioned that the new technology – the
welding robot in this case – had been brought to the firm’s production line because of
the company’s strategy. This finding contradicts the study of Radonjicˇ and Tominc
(2006) that ISO 14001 could bring technical innovation activities to a firm. However,
Norgren pointed out that the adoption of ISO 14001 helps the company to choose the
right and proper equipment and machines in terms of qualifications and environmental
impact. This means that with the help of ISO 14001, the company could have better
environmentally friendly technological equipment in its production line, which goes in
line with the study of Marinova and Altham (2000). Marinova and Altham (2000)
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mention that firms that are certified in ISO 14001 tend to have cleaner technologies
compared to non-certified companies.
Secondly, the result shows that ISO 14001 implementation had no impact on the
firm’s production performance. In other words, there was no improvement in the firm’s
production line with the help of ISO 14001. However, the adoption of ISO 14001 had
an influence on the incremental improvement in production procedure instead. The firm
developed a production guideline and used it as a standard direction for its production,
as a result, the risk of producing unqualified products and processes such as human
error was reduced.
In respect of process innovation in administration, the implementation of ISO
14001 had an effect on organization behaviour, particularly in management level. It led
the firm to have a clear environmental strategy, systematisms and more standardization.
The firm slightly changed its behaviour to be more systematic by using the essential
requirements of ISO 14001. In this case, it was not a surprise that process innovation
outweighed product innovation in the company’s strategy that was generated by top
management, given that some process innovations can utterly revolutionize the way of
making products and it is a type of innovation that significantly reduces costs (Dess et
al., 2006). Like the suggestion of Boiral and Sala (1998), the improvement in firm could
be created by using ISO 14001 requirements. ISO 14001 adoption also influences the
whole organization’s procedure slightly. The result shows that with the help of ISO
14001, the firm had incremental developments in its procedures connected with many
functions and activities. Starting from the procurement function, the adoption of ISO
14001 led the company to have better control of raw materials that are used in the
production line (Norgren; Sundstedt). That is to say, a qualification checklist for
chemicals and suppliers has been developed and is used for purchasing new chemical
materials. In addition, firm develops a stricter pre-calculation of the amount of raw
materials with a more cautious and sustainable notion. Apart from that, ISO 14001 also
helped the firm to have greater improvement in environmental management. In this case
company, the company’s strategy is the reason that the firm has environmental
management programmes. Our results are consistent with the research findings of
Simon and Yaya (2012) and Helfat and Raubitschek (2000): with the development of
different organizational methods used in companies, increased efficiency and strategic
factors of managing the environmental system would result in greater organizational
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innovation. Furthermore, the result emphasizes the study of Rennings et al. (2006); that
ISO 14001 could lead to better performance particularly in waste management.
Lastly, the result shows that ISO 14001 implementation has led to changes in
employee behaviour and mind-set (Sundstedt). In other words, employees are more
consistent in their routine work following the guideline. This is because ISO 14001
requires certified firms to be more standardized by using documents (Braun, 2005;
Delmas, 2001). This means that many activities, procedures as well as planning need to
be recorded in documentation. This also has an impact on employee behaviour.
Normally employees do their routine works according to situations and their
availability. When company is forced to be systematic by ISO 14001, employees need
to do their work following process guidance according to checklists. That is to say,
employees change the way they work from the past and this could lead employees to
have better organized thinking and performance as well. This result is consistent with
the finding of Welch and Jackson (2007); that innovative ideas could be fostered in the
organization and could become a driver for integration as a result of internal
communication or internal cohesion among employees and departments. This has also
been proven by Simon and Yaya (2012): a better understanding and use of the systems
guides the companies to increase their innovation level.
Overall, it can be seen that the firm slightly improved its process innovation in
many aspects with the help of ISO 14001. This finding is consistent with many
researchers like Martínez-Costa and Martínez-Lorente (2008), Montabon et al. (2007),
Sroufe (2003) and Wagner (2008). Apart from that, this result is argued the study of
Poksinska et al. (2003). The ISO 14001 certification is not mainly used as a marketing
tool but still it is used for improving firm’s innovation and performance. Besides, it
opposes Marinova and Altham (2000) that it is not necessary that firms that are certified
according to ISO 14001 could increase technical innovation more than the ones that are
not certified. This case company shows that only business strategy or ISO 14001
certification might not be enough to have high technical innovation improvement. In
addition, we believe that characteristics of SMEs such as flexibility could also be one of
the reasons why this firm could develop its process innovation in a short time after
implementation of ISO 14001. Like Roger (2004) says that with firm characteristics
such as flexibility, small firms tend to have faster decision-making from management
level in order to build its innovations.
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5.1.3! Improvement in position innovation
Stjernsten states that the firm has improved the channel for introducing and selling
products to customers in simpler and easier ways. Considering only the improvement, it
could only be said that the firm’s position innovation has been developed in this case
study since Francis and Bessant (2005) mention that new introductions or improvements
in the way of launching products or services to customer are considered as position
innovation. However, it could not be adduced that these successful developments were
caused by the help of ISO 14001. This is because there is not much evidence to say that
the adoption of ISO 14001 was a main reason to improve its product launching manner.
Moreover, the firm has been certified according to ISO 14001 in 2011 while the sales
department became independent in 2012.
5.2! Innovation performance
The effect of ISO 14001 implementation on innovation performance is concerned
in the second research question. When considering material consumption, it can be seen
that the firm has better performance in aluminium usage, plastic usage as well as
chemical usage after ISO 14001 implementation. Similar to energy consumption and
waste products, the firm consumes less energy and produces less waste products
compared to before the implementation of ISO 14001. This finding agrees with
Montabon et al. (2007), Poksinska et al. (2003) and Vachon and Klassen (2008) that the
ISO 14001 is an important driver in developing firm performance particularly in
environmental aspects such as energy consumption and waste management
(Chattopadhyay, 2001; Rennings et al., 2006).
Moreover, the change in the process of purchasing the amounts of raw materials
helped the firm to save in cost of raw materials. The result shows that there is a big
difference in the portion between cost of raw materials and revenue before and after ISO
14001 implementation. With the help of ISO 14001, the firm spent less money on cost
of raw materials compared to before ISO 14001. This result agreeable to Chattopadhyay
(2001), that the ISO 14001 could help firms save operating cost such as raw materials.
It can be seen that after the adoption of ISO 14001, firm has better performance in
many aspects. From Simon and Yaya’s (2012) perspective, the introduction of an EMS
system, such as ISO 14001, could be considered itself as an innovation. In the case
company we studied, it led procedures in the company to a more consistent level and a
more organized handling of documentation as well as an increased involvement of
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systematic thinking and behaviour in employees. Moreover, materials that are used in
production - particularly in chemicals - are more environmentally friendly. This means
that ramp products are eco-friendlier as well. The results of RQ 2 are emphasized by
Puvanasvaran et al. (2012); that with the help of an environmental management system,
firms could develop their environmental performance in every function of company’s
operations. Furthermore, this finding proves the benefits of certifying ISO 14001, such
as cost efficiency (Chattopadhyay, 2001), improving environmental performance
(Montabon et al., 2007; Poksinska et al., 2003; Vachon and Klassen, 2008), improving
innovation performance (Lascelles and Dale, 1991; Murray, 1999). Apart from that, this
finding proves that firms could improve people innovation with the help of ISO 14001
as well.
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6!

Conclusion

The last chapter consists of four parts including the thesis main conclusion,
practical contributions, theoretical contributions, thesis limitations and further study.
The research findings are presented in brief in relation to the research objective,
followed by the conclusion. Then, the practical and theoretical contributions are
summarized. The limitations of this study and suggestions for for further study are
presented in the final parts respectively.

6.1! Thesis summary
The ISO 14001 standard is widely known as an environmental management
system (EMS) that is used for managing and developing environmental issues in
industries. One of the benefits of ISO 14001 is to improve innovation, particularly in
technical innovation and environmental activities. In this study, the authors aim to
examine the use of ISO 14001 in small-to-medium-sized enterprises (SMEs) associated
with the improvement and performance of different dimensions of innovation
(product/process/position). Semi-structures interviews are used for collecting both
primary data from four employees at FEAL AB while secondary data is derived from
the company’s documents. In order to fulfil the research purpose, two research
questions were created:
RQ1: How does the company improve different dimensions of innovation with
the help of ISO 14001 implementation?
The main conclusions of this research question show that the firm was
incrementally developed in product innovation and process innovation. In terms of
product innovation, the firm improved the incremental change in raw materials rather
than product design by using more environmentally friendly materials. Also, ISO 14001
requirements were used when specifying requirements for new products. The firm also
developed its process innovation particularly in administration, people and production
by creating consistent procedure and behaviour.
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RQ2: How does the ISO 14001 implementation affect innovation performance?
In terms of performance, ISO 14001 leads to performance improvements in
product and process innovation. It led the firm to have better methodology, cost
efficiency and waste reduction. It also changed the behaviour and mind-set of
employees and the process for developing new products. Yet, the implementation of
ISO 14001 did not lead to position innovation in this case company.
6.2! Practical contributions
The SME firms could use the manners that FEAL AB improved its innovation
with the help of ISO 14001 as a guideline for building their innovation in order to create
competitive advantages in a highly competitive market. The practical procedures could
improve innovation activities in order to bring a positive effect to the firm’s products
and performance in a sustainable way. When organizations tend to focus on running
their businesses in a sustainable way, the sustainable development could positively
influence the environment, economic growth as well as society (Galvao, 2008). Besides,
an EMS such as ISO 14001 could be considered as a new source of innovation and
competitive advantage for companies (Simon and Yaya, 2012) in order to reduce the
fear of cannibalization of existing products (Tushman and Anderson, 1986). Moreover,
the company could use the relationship between ISO 14001 and improvements and
performance in terms of innovation as a manner for promoting company reputation.
6.3! Theoretical contributions
This paper shows that SMEs which certified according to ISO 14001 tend to
rapidly improve their innovations particularly in process and organization innovation.
All in all, the perception of ISO 14001 is opposed by this study. The ISO 14001 is about
not only environment but innovation as well.
6.4! Limitation of this study
This paper has fulfilled the research purpose by analysing the effect of the ISO
14001 standard on innovation improvement and performance in an SME company.
However, this thesis comes with some limitations. First of all, this study has focused
only on a 25-year-old SME company in the aluminium sector in Sweden. Moreover, the
empirical data was collected from one case study company with a small sample size of
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respondents. Therefore, the findings might not be generalized to other companies and
business sectors as well as different points of view.
6.5! Further study
The possibilities for future studies are presented. This thesis illustrated the
innovations that are developed with the help of ISO 14001 as well as the overall
innovation performance. The authors suggest that further study could extend to either
comparative case studies or quantitative study. Since only one case study company is
used in this study, the further research could increase the number of case study
companies in order to compare the influences of ISO 14001 on innovation and
performance among them. Moreover, quantitative study could be used for future
research since it could help to find clear results from the large population.
Furthermore, the case study company is of medium size in the manufacturing
business sector; the authors propose to broaden the study either in different sizes of
enterprises or in a different business sector such as service providers.
Last but not least, the study could extend to different country characteristics. In
other words, Sweden is a developed country. It has good economic structure and stable
political systems. Swedish people are responsible, particularly in an environmental
aspect and in quality of life. Therefore, future study could be broadened in developing
countries in order to determine whether the effect of ISO 14001 could bring innovation
into companies or not.
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8! Appendix
8.1! Appendix A: The number of European manufacturing companies each countries catagorized by firm’s size (source: Eurostat, 2016)
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14,998

14,906

15,080

16,053

583

528

512

497

489

150

744(
p)
126

722

14,952

3,210
(p)
540

1,49
3
248(
b)
747

Slovenia

40,092
(p)
14,953

1,988
(b)
3,127

1,53
3
250

1,542

2,391

1,60
4
274

Romania

151,50
6
54,864
(b)
33,025

6,597

Portugal

166,15
3
68,380

117

113

111

107

Slovakia

3,401

3,927

65,691

65,866

62,724

59,434

1,051

978

972

970

947

949

332

276

260

276

276

269

Finland

19,414

18,853

18,384

18,153

17,813

927

857

810

834

843

232

214

213

206

47,369

47,091

47,673

48,079

47,895

1,488

1,424

1,380

1,385

1,340

766(b
)
1,305

251

Sweden

18,090
(b)
47,140

383

366

352

340

342

188(
b)
322

United
Kingdom
Norway

98,494

96,912

93,947

93,038

94,218

97,773

6,988

6,699

6,305

6,199

6,252

6,250

13,877

13,521

14,249

14,330

14,126

705

658

633

629

631

637

1,53
1
123

1,374

14,123

1,65
5
149

112

1,35
6
115

1,34
7
117

1,34
9
121

:

11,774
(d)
:

11,614(
bd)
:

11,493
(d)
5,559

11,373
(d)
5,673(
p)

11,389
(d)
5,611(
p)

:

1,906
(d)
:

1,880(
bd)
:

1,848
(d)
349

1,824
(d)
349(p
)

1,904
(d)
357(p
)

:

432(
d)
:

421(
bd)
:

419(
d)
57

401(
d)
63(p
)

385(
d)
60(p
)

Lithuania
Luxembou
rg
Hungary
Malta

Switzerlan
d
Former
Yugoslav
Republic
of
Macedoni
a, the

:

:

:
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Bosnia
and
Herzegovi
na
Total

:

:

:

3,137(
p)

2,958(
p)

:

:

:

:

398(p
)

377(p
)

:

:

:

:

82(p
)

83(p
)

:

1,424,6
31

1,649,
384

1,770,1
27

1,758,
526

1,738,
069

1,650,
288

70,59
5

71,12
1

73,268

74,10
4

72,65
4

68,57
9

15,2
41

15,3
29

15,93
4

16,1
65

15,9
78

15,3
43
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8.2! Appendix B: Interview questions
Question
1.! Could you introduce yourself and position in company?
2.! How many years you have work for company?
3.! Could you please tell us about your work?
4.! What are the impacts on your routine works before and after implementing
ISO 14001? How? (For example: it requires more meeting, have to concern
more regarding environmental issues)
5.! Have these changes transformed into new processes or affected your routine
activities?
6.! How those differences affect your work? For instance difficulty, simplicity.
7.! Comparing the differences (both personal and company’s) before and after the
adoption of ISO 14001, is there any improved performance? Please specify
and explain how? (For instance: The developing new product duration is
longer than previous, have a better production line)
8.! How long since the company has been certified? And if there any differences
or extra requirements in these years for renewing the certificate? If yes, can
you specify?
Additional question for CEO interviewing
1.! What changes in your company’s marketing connected with ISO 14001
adoption were observed?
2.! What changes in your company’s manufacturing processes connected with
ISO 14001 adoption were observed?
3.! Did ISO 14001 affect your company’s efficiency performance? How?
4.! Did ISO 14001 improve the operations performance in your sector? How?
Could you please share with us some information or evidence?
Yes

No

Not sure

5.! Does the certification has a positive influence on company’s innovations?
How?
Yes

No

Not sure
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6.! If yes, in what respect?
a.! Product design
b.! Application of new technology and tools
c.! Administrative operations
d.! Productions
e.! Process
f.! Marketing & Services
g.! Logistics
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