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Key messages

Process standards can be adopted by organizations and may support the 
development and diffusion of eco-innovations

This policy outlook paper illustrates different aspects related to the process 
standards, by providing also empirical findings from previous studies

The objective is to provide some insights on how process standards can help to 
achieve a higher level of environmental sustainability and, at the same time, to 
achieve sustainable development goals.



1 INTRODUCTION

 



 New regulations and the need to preserve 
the environment require businesses to implement 
more environmentally friendly processes. There 
are several tools companies may use to introduce a 
proper system of environmental management into 
their organization, strategies and processes. One 
of theseis represented by voluntary environmen-
tal process standards. This policy outlook explores 
the potential role of environmental process stand-
ards infacilitating the development and diffusion of 
eco-innovations. 

 Voluntary process standards can have a 
key role to achieve most of the UN Sustainable De-
velopment Goals, as also affirmed by ISO. ISO is the 
International Organization for Standardization,the 
body that developed and published one of the most 
important process standards in the world, the ISO 
14001. EMAS, at the EU level, and ISO 14001,at 
worldwide level, are among the most important 
process standards due to their diffusion and the 
number of certified organizations.  Moreover, the 
European Action Plan for the Circular Economy lists 
improving the uptake of EMAS as one of its key as-
pects (European Commission, 2015).

 This paper aims to illustrate the sustaina-
bility challenges and opportunities that environmen-
tal process standards may address. The objective 
is to help different kinds of stakeholders complete 
the transition towards a higher level of environ-
mental sustainability and achieve sustainable deve-
lopment goals. For this purpose, this policy outlook 
describes how environmental process standards 
may influence and encourage eco-innovations, firm 
competitiveness and ultimately firm environmen-
tal performance. Moreover, it offers insights on the 
interrelationships between environmental process 
standards and eco-innovations, firm competitive-
ness and environmental performance also based on 
empirical evidence. 
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Sustainability challenge 

 Paying attention towards environmental 
sustainability and green growth is becoming increa-
singly important: Regulations require businesses to 
maketheir processes more environmentally friend-
ly. In this sense, the main “sustainability challenge”
is to establish more sustainable processes, activi-
ties and practices in firms. Taking into account the 
Sustainable Development Goals (SDGs) –which are 
part of the United Nations’ new sustainable deve-
lopment agenda- the sustainability challenge is 
relevant for a number of SDGs. More sustainable 
processes and activities at the firm level may con-
tribute to a lot of the SDGs, for example to SDG 6 
(Clean water and sanitation), SDG 9 (Industry, in-
novation and infrastructure), SDG 12 (Responsible 
Consumption and Production), and SDG 13 (Climate 
action). 

 However, many manufacturing and in-
dustrial companies continue to employ processes 
which are environmentally harmful and inefficient 
in terms of resource and energy consumption. Thus, 
they also drive climate change and greenhouse gas 
emissions (Henriques & Catarino 2016). In other 
words, adopting environmental sustainability prac-
tices and processes isnot yet a standard procedure 
in most companies (Vieira & Amaral, 2016).

 The potentially lower environmental per-
formance that arises from current processes and 
practices adopted at company level can be caused 
by a number of systemic barriers, for example: 

• Low awareness at the business level of the ben-
efits that might arise from environmental-friendly 
activities, practices and processes (Gadenne et al. 
2009). 

• Organisational factors. For example, the lack of 
managers’ influence, or the top management com-
mitment represent some organisational constraints 
on the adoption of environmental practices by com-
panies (Lee 2015). 

• Reluctance to behavioural change is also a factor 
preventing the implementation of greener proces-
ses by companies (StaniŠkis2011). 

• Lack of resources (Henriques &Catarino 2016) –
including economic, human, and knowledge re-
sources – but also a lack of competences within 
firms can limit their environmental efforts (and the 
consequently better environmental performance). 

• Lack of regulation promoting actions towards en-
vironmental sustainability at the company level. 

• Regulatory uncertainty, e.g. determined by 
changes inenvironmental regulations which can be-
come a constraint to the adoption of green proc-
esses by companies (del Río González 2005). Simi-
larly, also the lack of public support oforganizations 
aiming to “become greener” (e.g.incentives or ad-
ministrative simplifications) is one of the main as-
pects that limit the adoption of environmental proc-
esses and practices at the company level.

• Market failures, companies often neglect the im-
portance to act in a pro-environmental way due to 
the presence of market failures that do not internal-
ize negative environmental externalities caused by 
industrial pollution.
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3.1. Eco-innovation opportunity:  How can en-
vironmental standards contribute to eco-in-
novation?

Environmental standards: an overview

 There are a number of standards compa-
nies may introduce to improve environmental man-
agement at their organization. These measures dif-
fer in several respects. First, standards can focus on 
processes or products:

• Environmental standards applicable to processes 
are related to modes of production and delivery of 
goods and services. These measures improve or 
modify the existing production processes to achieve 
better environmental outcomes. Among these in-
struments, there are for example the environmental 
management systems (EMSs), such as ISO 14001 
and the European Environmental Management and 
Audit Scheme (EMAS). These standards require
companies to formalize and systemize corporate
processes within a set of procedures (Tari et al. 
2012). 

• Environmental standards affecting products or 
services are related to the environmental quality 
and characteristics of products and services and aim 
to promote the production and use of products that 
have a reduced environmental impact. Among en-
vironmental product instruments there are prod-
uct labels, such as the US Energy Star, the Holland 
Milieukeur label –adopted also in South Africa-, 
Eco-Rail Mark (launched by the Japanese Ministry), 
and the European Ecolabel (a voluntary label de-
fined by the European Regulation n. 66/2010). 

 Second, the environmental standards may 
be public or private, depending on organization that 
promotes the standard:

• Public standards are defined by public authorities, 
as the European Commission, or national or local 
governments.

• Private schemes are promoted by private orga-
nizations, as for example business associations, or 
organisations set up by businesses. 
 

Third, standards may be of a mandatory or volun-
tary nature:

• Mandatory schemes usually reflect environmen-
tal prescriptions of governmental laws that should 
be adopted obligatory by specific categories of com-
panies. These kind of environmental regulations im-
pose mandatory duties on firms. Example of man-
datory environmental instruments are those linked 
with existing EU Directives on environmental as-
pects, as for example the Industrial Emission Direc-
tive 2010/75/EU or the Waste Framework Directive 
2008/98/EC, but also those established by national 
or local binding environmental laws. 

• Voluntary environmental standards are discre-
tionary instruments that companies may decide to 
adopt in an autonomous way, to improve the en-
vironmental quality of their processes or products. 
Examples of voluntary environmental standards are 
the above-mentioned Ecolabel, EMAS or ISO 14001 
standards. This outlook focuses on voluntary envi-
ronmental process standards (VEPS), such as EMAS 
and ISO 14001. 

How do VEPS relate to eco-innovation?

 Implementing VEPS intoa firm can be 
viewed as an eco-innovation in itself: the adoption 
of an organisation innovation that results in envi-
ronmental benefits. In addition, there are reasons to 
suppose that adopting VEPS can also facilitate fur-
ther eco-innovation among firms. This section sets 
out those reasons, while a subsequent section ex-
plores the empirical evidence behind these claims. 

 VEPS facilitate identification of opportuni-
ties for productivity-enhancing resource- and 
energy-savings. Environmental management prac-
tices are very important today because they may 
benefit companies and can affect firm perform-
ance in a positive way (Moneva & Ortas 2010). EMAS 
and ISO 14001 standards, for example, set up an 
Environmental Management System (EMS) aiming 
to develop, implement and monitor firms’ environ-
mental activities.  The standards apply to all direct 
and indirect environmental aspects linked to organi-
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zations’ activities, products and services, focusing 
on the performance of key environmental aspects 
(e.g. emissions to air, water discharges, waste, etc.). 
Environmental standards give organisations the 
opportunity to achieve better economic perform-
ance, as they require firms to use resources more 
efficiently, which saves costs. Traditionally econo-
mists have viewed firms as rational and optimising 
players, implying that there are no opportunities for 
efficiency gains. However, it is clear that firms differ 
in their capabilities, and that their decision-making 
processes can be constrained by heuristics, routi-
nes and biases. In this context, the adoption of an 
environmental management system can result in 
the identification of productivity-enhancing oppor-
tunities for eco-innovation that had been previously 
overlooked.  

 Furthermore, VEPS provide a systematic 
tool to assess the environmental performance of a 
company over time. Beyond the minimum require-
ments for complying with regulation, EMAS and ISO 
14001 have introduced a requirement of contin-
uous improvement thereof, thus driving incremen-
tal and alsopotentially more disruptive environmen-
tal objectives. Continuous improvement generates 
internal drivers for innovation by identifying areas 
that need special attention. It introduces changes 
(and innovations) that may affect processes, pro-
ducts, business models and, ultimately, drive 
change across the whole supply chain. 

 VEPS build firm-level capabilities for mo-
nitoringand improving environmental performance, 
as well as for managing environmental risks. This 
can be important in the context of increasing recog-
nition of potential environmental risks to business; 
it can also help to build knowledge and expertise 
to spark firms to eco-innovate and benefit from 
growing markets for greener goods and services. 

Wider benefits of VEPS: employee engagement and 
costs reductions

Adoption of VEPS can have wider benefits for par-
ticipating firms. Moreover, the adoption of an envi-
ronmental management system within organizations
 

can only be achieved if employers and employees 
alike work towards it. The continuous commitment 
and involvement of the staff will help to achieve the 
SDGs and the transition towards a sustainable e-
conomy. For example, a study on labour productivity 
ofISO 14001 French firms found that employees of 
certified companies weremore productive that 
those of non-certified firms (Delmas & Pekovic
2013). Among the benefits of ISO 14001, the ISO 
survey1  found that organisations which imple-
mented the standard improved their environmental 
performance, but also achieved higher manage-
ment commitment and employee engagement. 

 Another study on ISO 14001 companies 
found that certified organisations were able to im-
prove their resource efficiency after the certifica-
tion (Heras and Arana 2010). VEPS can reduce the 
costs associated with adhering to environmental 
regulation. Even if these standards are voluntary, 
they play a key role in facilitating the achievement 
of mandatory policies, regulation compliance and 
objectives. For example, there is empirical evidence 
that voluntary environmental standards -private or 
public- can help organizations to achieve a higher 
level of regulatory compliance: Analysing existing 
research and surveying Northern Irish businesses, 
the Northern Ireland Environmental Agency2 found 
ISO 14001 and EMAS organizations comply with 
legislation. Similarly, a recent EU funded study on 
EMAS includingmore than 460 EU EMAS organisa-
tions found that the main benefit achieved was the 
management of legal compliance (European Com-
mission, 2017).

 VEPS can have benefits for regulators. Su-
pporting voluntary environmental process stand-
ards may also provide advantages for regulators. 
For example, by using EMAS, regulatory agencies 
can save time and costs, as they have direct access 
to environmental data that are available for certi-
fied organisations. Moreover, EMAS, ISO 14001 and 
other standards prescribe administrative simplifi-
cations and regulatory reliefs for certified organisa-
tions (e.g. less environmental inspections, less envi-
ronmental reporting obligations, etc.). Thereby they 
also decrease the workload of government agencies,

12
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thus saving them time and resources and facilitat-
ing organisations’ compliance with mandatory reg-
ulation (European Commission 2015a). 

 For example, some national laws in EU 
countries provide that EMAS or ISO 14001 certified 
organisations benefit from a longer duration of the 
Industrial Emission Directive authorisation. This 
example shows clearly how voluntary environmen-
tal standards help to facilitate the compliance with 
mandatory standards and contribute to the transi-
tion towards asustainable development: Certified 
organizations should sustain lower costs to comply 
with the Directive compared to other organizations, 
as their authorization has a longer validity. More-
over, VEPS can givecertified companies a compet-
itive edge against competitors when bidding and 
in green public procurement processes. Voluntary 
standards can help differentiate among competition 
and may be a crucial part of a company CSR policy.

3.2. Eco-innovation in practice 

Characteristics and diffusion of major VEPS

 The EMAS Regulation and the ISO 14001 
standard represent two of the main reference stand-
ards defining the requirements for an Environmen-
tal Management System (EMS). An Environmen-
tal Management System is a tool that any kind of 
organization can implement with the objective of 
improving the environmental management of their 
businesses (Testa et al. 2014). Both schemes are vol-
untary environmental policy standards that organi-
sations of any sector can adopt in an autonomous 
way. They enable organisations that implement an 
Environmental Management System to achieve a 
certification attesting that their productive proces-
ses comply with the standard. EMAS and ISO 14001 
however differ insome aspects; Table 1 includes a 
summary of their main differences.

Public standard (European Regulation EC N. 1221/2009 
and N. 2017/1505)

Applicable only in Europe until 2009 and also at the 
international level since 2010

The scheme requires that the Environmental State-
ment should be available to the public. External 
reporting is thus required

Organisations of all sectors, and experimentally 
applied in industrial clusters

Nature 

Validity

External communication

Scope 

Private standard of the International 
Organization for Standardization

Applicable at the international level 

The dialogue with the public is not mandatory. 
External reporting is not required 

Organisations of all sectors

EMAS     ISO 14001

Source: our elaborations based on Testa et al., 2014

Table 1. Main differences between EMAS and 
ISO 14001 standards
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 The nature of the standards is different. 
EMAS is provided by the European Regulation n. 
1221/2009 (recently integrated by the EU Regula-
tion n.2017/1505) and thushas a public nature. It 
was launched initially in the year 1993 and revised 
in 2001 (also known as EMAS II) and 2009 (EMAS 
III). The new Regulation n. 2017/1505 modifies the 
annexes I, II and III of the EMAS III Regulation. In 
contrast to it, ISO 14001 is an international private
standard, issued by the International Organiza-
tion for Standardization. ISO 14001 was created in 
1996 and was last revised 2015 (ISO 14001:2015).  
Regarding the validity of the standards, the scope 
of EMAS was extended to theinternational level 
in2010. Before it was only valid within the EU, where-
as ISO 14001 has hadinternational validity since 
1996. This explains why ahigher number of organi-
sations are certified to ISO 14001 instead of EMAS.
 
 The EMAS Regulation provides more strin-
gent requirements forthe external communication 
com pared to ISO 14001. In particular, organizations 
adopting EMAS have to make the document called 
“Environmental Statement” public, including data 

on the performance of the organisation, indicators 
of relevant environmental aspects, environmental
objectives and targets, other data on the environ-
mental management system of organizations. Due 
to the fact that information included inthe Environ-
mental Statement should be validated by an accred-
ited environmental verifier, EMAS is considered a 
valid tool to communicate the environmental efforts 
of organizations to various stakeholders (Testa et al. 
2014). 

 Regarding the number of EMAS and ISO 
14001 certifications, ISO 14001 is more diffused 
than EMAS , as it became valid on an international 
level much sooner than EMAS. (Table 2 refers to the 
period 2010-2015). The total number of ISO 14001 
certifications issued at the organisation level has 
continuouslyincreased (in 2015 the total certifica-
tions are 319.324), whereas the number of EMAS 
certifications has decreased. After a slight increase 
in 2014, the number of EMAS certifications de-
creased again 2015.

14
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Table 2. The number of organisations with ISO 
14001

2010

4.542

239.880

2011

4.532

243.393

2012

4.470

260.852

2013

3.721

273.861

2014

4.024

296.736

2015

3.928

319.324

EMAS*

ISO 14001

Source: ISO data (2015), European EMAS Helpdesk. 
*Data of each year refer to the month of December, except for year 2014 (data refer to November) and 2015 (data refer to October).



Evidence on the relationship between en-
vironmental standards and environ-mental 
innovation

 One of the first objectives of the EMAS Reg-
ulation is to stimulate environmental innovation in 
companies complying with the standard. As dis-
cussed previously, VEPS are expected to stimulate 
eco-innovations since they help firms to identify 
previously overlooked opportunities to improve re-

source efficiency make processes greener. There is,
however, a debate in literature about the causal re-
lationship between environmental standards and 
environmental innovation. On the one hand, there 
are studies that find that EMAS or ISO 14001 posi-
tively affect the innovation capabilities of compa-
nies. On the other hand, some researchers argue 
that environmental standards do not lead to inno-
vation and may increase the administrative burden, 
thus reducing the firm’s agility.

15
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Box 1 EMAS Awards winners in 2015

 The EMAS Awards are held every two years and recognise the achievements of EMAS registered organizations that 
have performed very well from an environmental point of view. Here is the list of the 2015 winners with a brief description of 
their achievements.

Organisations from the public sector
 
 Regional Centre for Water and Wastewater Management Co. (RCGW S.A.): This is a small Polish organisation, oper-
ating in the water and wastewater sector, which produces and provides renewable energy. Its environmental excellence in-
cludes, among others, investments in innovative research and engagement with local communities. 
Landeskrankenanstalten-Betriebsgesellschaft – KABEG: This is an Austrian organization that manages some of the biggest 
hospitals in southern Austria. It has achieved good environmental results, including for example a reduction of water use, the 
use of green energy and more energy efficient processes.

 
Organisations from the private sector. 

 Le Page Original: This is a Spanish micro-organisation with only three employees, operating in the graphic design 
and visual communication studio area. It received an award for considering environmental criteria during all its own projects. 
SeehotelWiesler GmbH: This is a small hotel located at Lake Titisee in the southern Black Forest in Germany. The wellness hotel 
has developed an eco-tourism model that has motivated more than 30 hotels to achieve the EMAS certification. 
MetallbauHaskinger GmbH: This is a medium-sized company, operating in steel construction and overhead crane production. 
It achieved a good energy performance on its way to becoming carbon neutral even though it has very energy-intensive proc-
esses. It uses, for example, solar energy and electric vehicles. In addition it has a strong management and the staff shows great 
commitment.

 COMEXI Group Industries S.A.U: This is a large Spanish company that developed a new printing machine that does 
not use solvent-based inks for printing. The new machine has low energy consumption. 
The nominees for the 2015 EMAS Awards included a total of 22 organisations. More details are available at:www.ec.europe.
eu/environment/emas

Box 1 includes a few illustrative examples of companies that adopted the EMAS standard in a successful way.
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 Among the studies statinga positive rela-
tionship between EMAS or ISO 14001 and eco-in-
novation is the one of Rennings et al. (2006). They 
explore the effects of EMAS on technical and pro-
duct- related environmental innovations of 1277 
EMAS registered sites in Germany. The study, ex-
ploring a dataset of EMAS-registered sites, finds-
that the standard positively affected environmental 
innovations. The EMAS characteristics influencing 
innovations include the positive impact of the EMS 
maturity, the high involvement of specific depart-
ments in the standard development, and also the 
learning processes that are part of the EMS. 

 Focusing on ISO 14001, Demirel & Kesidou 
(2011) investigate the relationship between the 
standard and different kind of eco-innovations (end 
of pipe technologies, integrated cleaner production 
technologies and environmental R&D). Based on a
survey at the firm-level held DEFRA, the authors 
findthat ISO 14001 has positive effects on envi-
ronmental innovations, green technologies and 
environmental R&D. The study of Lim and Prakash 
(2014) based on a country level analysis of 79 coun-
tries, stated a positive relationship between ISO 
14001 and environmental patents adoption. In par-
ticular, author stated that country-level ISO 14001 
adoption is a predictor of environmental patent 
applications at country level. Another interesting 
study (Scuola Superiore Sant’Anna, 20138), found 
that in the most of surveyed companies, EMAS cer-
tification has been able to stimulate environmental 
investments and innovation. 

 Among studies that did not find a rela-
tionship between certified Environmental Manage-
ment Systems and innovation, there is the paper of 
Frondel et al. (2008). Authors carried out a survey 
on German organisations, with the purpose to ex-
plore if innovation activities of German manufactu-
ring firms were linked with the adoption of an En-
vironmental Management System. They found that 
environmental innovation activities are not linked 
with EMS implementation.

The relationship between the environmen-
tal standards and environmental perfor-
mance

 EMAS and ISO 14001 emerge as leading 
management standards to address environmen-
tal pollution. One key aspect of the environmental 
management system is the orientation toward the 
continual improvement of environmental perform-
ance of organizations. The principle of the continual 
improvement of the EMSs is based on the Plan-Do-
Check-Act (PDCA) cycle, also known as the Deming 
cycle. Figure 1 illustrates the PDCA cycle for EMAS.

 Even if the main objective of environmental 
management standards is to reduce the environ-
mental burden caused by organizations, there is still 
limited evidence that EMAS and ISO 14001 de-
crease natural resource consumption and pollution. 
Also by taking into account studies on the effects 
of the EMSs on the environmental performance of 
organizations, there is still a certain level of uncer-
tainty on whether these systems positively influ-
ence the environmental performance of organiza-
tions (Iraldo et al. 2009; Comoglio & Botta2012). 

 Taking into account the studies stated pos-
itive findings between ISO 14001 and environmen-
tal performance, a recent study, funded by the Eu-
ropean Commission (European Commission, 2017), 
found cross-industry evidence that firms with 
EMAS certification improve their environmental 
performance: as far as environmental statements 
data are considered, 60% of organisations achieve 
improvement in environmental aspects as ener-
gy, air emissions and CO2 emissions, while 70% of 
surveyed firms declare to experience performance 
improvement in most of environmental indicators. 

Eco- innovation practice



17

 The paper of Arimura et al. (2008), found 
that the standard affected positively the environ-
mental performance of Japanese facilities. In par-
ticular, authors affirmed that the standard helped 
facilities to reduce their impacts on natural re-
sources use, solid waste generation and waste wa-
ter effluent. Similarly, the study carried out by King 
et al. (2005) -even if did not find a direct evidence 
that ISO 14001 certification is associated to envi-
ronmental performance improvements at company 
level- showed that the Environmental Management 
System was positively associated with improve-
ments in environmental performance. In his study 
Russo (2002) found that ISO 14001 standard re-
duced the air emissions of U.S. electronics facilities. 

Similarly, also the study of Prakash and Potoski 
(2006) found evidence on the positive effects on air 
pollution emissions in United States. Nguyen and 
Hens (2015) found that ISO 14001 determined po-
tential to improve the environmental performance 
of cement companies in Vietnam. 

 But there are also some studies that do not 
support a positive relationship between environ-
mental standards as EMAS or ISO 14001 and the 
environmental performance at a company level
(Rondinelli&Vastag 2000). Darnall and Sides for 
example (2008) and Nawrocka & Parker (2009) 
found little evidence about the effects of ISO 14001 
on environmental performance improvements.

Eco- innovation practice

Figure 1. The EMAS Plan-Do-Check-Actcycle for the 
continuous improvement

Source: European Commission, 2016, (http://ec.europa.eu/environment/emas/join_emas/how_does_it_work_step0_en.htm)
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EMAS Rennings et al. 2006
 European Commission, 2017

ISO 14100 Demirel&Kesidou 2011
 Lim & Prakash 2014

 Frondel et al. 2008

Positive

No Effect

Uncertain

Positive

No Effect

Iraldo et al. 2009

Comoglio&Botta 2012

European Commission, 2017

Arimura et al. 2008

King et al. 2005

Russo et al. 2002

Prakash & Potoski 2006

Nguyen & Hens 2015

Rondinelli&Vastag 2000

Nawrocka& Parker 2009

Darnall & Sides 2008

On 
Eco-innovation

On
Environmental
Performance

 Management standards, such as EMAS 
and ISO14100, are unlikely to drive eco-innovatio-
non their own. The requirements they create, such 
as having an environmental policy for the organisa-
tion, monitoring and continuous improvement and 
embedding of environmental principles in each of 
the organisation’s activities, may create adequate 

conditions for promoting the inclusion of environ-
mental principles in the design/innovation pro-
cesses. They may also promote social innovation 
(through better engagement with stakeholders) and 
more systemic innovations beyond product or pro-
cess design through rethinking of business models 
and vision.  

Table 3. Evidence overview of the Effects of VEPS
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4.1. Drivers and barriers of eco-
innovation 

Drivers of adoption of environmental stan-
dards.

 Some factors can encourage the imple-
mentation of environmental standards:

• Social determinants are important to spur firms 
to implement eco-innovations or environmental 
process standards. The willingness to improve the 
organization’s image, and the strengthening of rela-
tionship with customers or citizens, are identified as 
EMAS (Merli et al. 2016) or ISO 14001 drivers  (Dad-
di et al. 2011; Mariottti et al. 2014). Institutional and 
customers pressures are usually drivers that spur 
companies to adopt an EMS (Granly&Welo 2014; 
Darnall et al. 2008) to gain external legitimacy. An 
interesting study on more than 3700 plants located 
in different countries showed that the implementa-
tion of an EMS responds to pressure from internal
stakeholders (Lannelongue & Gonzalez-Benito 2011). 
Similarly to social pressures motivation, another
driver of ISO 14001 is the desire of companies to 
improve their reputation (Boiral 2007). Another im-
portant evidence on this aspect emerged from a 
survey made within the scope of an EU funded proj-
ect3. Based on a sample of more than 220 EMAS 
companies in different European countries, results 
revealed that pressure from public authorities plays 
a key role for EMAS implementation. 

• Regarding economic drivers, we can mention the 
desire to achieve energy savings and savings in 
the use of raw materials. But also the proactivity 
in expectation of future business concerns leads 
firms toward an environmental certified standard, 
as found by the study of Gavronski et al. (2008), in-
vestigating the drivers of Brazilian companies from 
different industrial sectors to adopt the ISO 14001. 

• Ecological determinants are also drivers leading 
organizations to adopt process standards. The de-
sire to improve the environmental performance is 
one of the key factors that push company to imple-
ment an Environmental Management System 

 (Heras &Arana 2010; Marazza et al. 2010), as the 
commitment towards the environmental protec-
tion and conservation in the case of ISO 14001 (ISO, 
2014). 

• Political drivers play an important role to spur 
firms to adopt environmental process standards. An 
important driver that motives organizations to im-
plement an EMS is the improvement of their legal 
compliance4. In this framework, also Gavronski et al. 
(2008) found that among motivations leading firms 
to adopt the ISO 14001 standard, there are legal 
concerns.

Barriers to adoption of environmental 
standards

 Companies, especially Small and Medium 
Enterprises (SMEs), face barriers to adoption envi-
ronmental standards, including:

• MostSMEsface human capital barriers due to the 
fact that personnel has little knowledge andlack of 
interest in environmental issues, and have difficul-
ties to integrate environmental aspects into their 
activities (Halila2007). The lack of qualified person-
nel, lack of information on markets and on techno-
logy, low attitude of personnel and managers to-
wards change have been also highlighted by OECD 
(2005) as reasons for which companies may resist 
to adopt eco-innovations. 

• Value system constraints and low consumer aware-
ness and interest can represent obstacles limi-
ting the adoption of standards (Iraldo et al. 2006). 
The study of Martín-Peña et al. (2014) found that 
among main obstacles to ISO 14001 is a low in-
volvement of human resources and unclear defini-
tion of workers’ environmental responsibilities. Sim-
ilarly, a study on ISO 14001 companies in Malaysia 
(Sambasivan & Yun Fei 2008) found that problem-
atic aspects dealing with the ISO standard were so-
cial aspects, and management, organisational and 
technical issues. The lack of commitment of organi-
zations (Bist 2007) and the lack of understanding of 
the environmental management systems (Tambov-
ceva 2010) are other barriers.

20
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• Similarly, also organizational issues within adopt-
er’ firms can represent a limit (Martín-Peña et al. 
2014; Salomone 2008).

• Technological problems encountered by organi-
zations in the adoption of eco-innovations or en-
vironmental process standards, include the lack of 
infrastructure (OECD, 2005), or other technical is-
sues, as found by a study on ISO 14001 Malaysian 
companies (Sambasivan& Yun Fei 2008).

• Economic barriers can also affect eco-innovation 
and EMAS and ISO 14001 standards. Costs are one 
of the main constraints. OECD (2005) indicated cost 
and market factors among main reasons for which 
companies may not eco-innovate. According to the 
EU survey5, the most relevant barriers to implement 
eco-innovation are the uncertain demand from the 
market, lack of funds within the enterprises and the 
lack of financing. More recently, also the EU Flash 
Eurobarometer6 confirmed as one of the problems 
that SMEs face when trying to set up resource effi-
ciency actions, the costs of environmental actions. 
The study of Merli et al. (2016) on EMAS Italian cer-
tified companies found that the main factor prevent-
ing the EMAS adoption is represented by costs for 
consultants, for staff trainings and for the updating 
of processes.

• Political barriers also represent a constraint to 
eco-innovation. Difficulties to adapt environmental 
legislation to companies 11, but also the lack of re-
gulation (OECD, 2005) are some barriers. Regarding 
the EMAS process standards, Iraldo et al. (2006) 
found that the lack of recognition and support from 
public institutions to organizations is a relevant bar-
rier associated to its adoption. Similarly, also the 
study of Mariotti et al. (2014) on companies of Saudi 
Arabia found the lack of government support as one 
of the main barriers hindering the implementation 
of the ISO 14001 standard.

• Finally, some problems that SMEs face when try 
to set up resource efficiency actions include admin-
istrative issues and burden, as the complexity of ad-
ministrative or legal procedures11. 

4.2. Eco-innovation gap 

 The more pervasive and possible disruptive 
elements that VEPS can introduce in an organisa-
tion are linked to the requirement of having an en-
vironmental policy, setting objectives and targets 
to monitor progress and promoting continuous im-
provement. How different organisations interpret 
this and how ambitious these targets are varies 
considerably among companies. There is still little 
research into the actual specific mechanisms that 
may drive eco-innovation under VEPS. Anecdotal 
evidence seems to point that a company can 
thrive with these standards while others it would 
just be another standard procedure they will comply 
with. Understanding when and why VEPS can drive 
eco-innovation is an area that requires further re-
search. 

 There are also limitations to the scope of 
the more widely adopted VEPS. One key limitation 
is that it considers the organisation in isolation and 
overlooks opportunities to engage with neighbour-
ing companies and the external environ-ment to 
identify further opportunities to increase resource 
or energy efficiency. Industrial symbiosis solutions, 
for example, where the waste stream of an organi-
sation becomes a raw material for another organi-
sation, are largely ignored and sometimes even dis-
courage among companies with VEPS as they may 
challenge some of the conventions of the manage-
ment system. Extending the scope of the system to 
consider the organisation as part of the industrial 
eco-system may bring opportunities of innovative 
sourcing of raw materials and alternative uses for 
by-products and other underutilised resources. 
 

Eco-innovation challenge Eco-innovation challenge 



 Table 4. Overview of Barriers and Drivers

Barriers

Human Capital:
           • E.g. low knowledge, low interest

Value System Constraints:
           • E.g. social aspects

Organizational Issues:
           • E.g. issues within firms

Technological Problems:
           • E.g. technical issues at company level

Economic Barriers:
           • E.g. high costs, low funds

Political Barriers:
           • E.g. lack of regulation

Administrative Barriers:
           • E.g. procedures

Drivers

Social Determinants:
           • E.g. pressures from stakeholders

Economic Drivers:
           • E.g. achievable savings

Ecological Determinants
           • E.g. better environmental performance

Political Drivers
           • E.g. better legal compliance
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5.1. Success factors

 Policy makers can play a key role for the 
success and the diffusion of environmental proc-
ess standards supporting eco-innovations and may 
promote different action actions:

• Public regulatory reliefs. Public authorities can 
support instruments and actions reducing technical 
barriers to the adoption of environmental process 
standards, as public programs improving the com- 
panies’ knowledge on EMAS and ISO 14001.  Among

 Public authorities and policy makers can do 
a lot to support companies in the adoption of envi-
ronmental standards. However, there is an ambig-
uous –or mixed- evidence of the effectiveness of 
VEPS in driving environmental innova-tion and en-
vironmental benefits. For this reason, some ques-

tions on whether and how support VEPS remain 
open for policy makers. This suggests that there is a 
need of “policy learning” about the effectiveness of 
VEPS to make policymakers able to evaluate if the 
development of regulatory reliefs and simplifica-
tions supporting standards are really recommended.

these instruments there are also incentives in pu-
blic contracts and bids for certified companies (e.g. 
subsidies and grants that support companies in the 
EMAS or ISO 14001 adoption). Examples of regula-
tory reliefs may include an extension of administra-
tive permit duration, the reduction of financial guar-
antee required to carry out specific activities, tax 
reduction, inspection frequency reduction, self-dec-
laration for permit renewal, reduction of technical 
document to obtain an environmental permit, re-
duction of reporting and monitoring requirements, 
advantages in public tenders and bids.
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 Policy learning on VEPS may help policy 
makers to evaluate if fostering VEPS is worthwhile.  
Indeed, regulatory reliefs and simplifications require 
a cost. For example, tax breaks provided for EMAS 
and ISO 14001 organizations can determine a direct 
cost to public budgets –due to a lost tax revenues-, 
but can also determine a weakening of regulatory 
power.

 Governments may facilitate other actions, 
as experiments with VEPS. When design policy in-
terventions on supporting VEPS, policymakers may 
adopt formal experimental design approaches with 
population of firms. The aim is to determine 
whether policy interventions cause the expected 
outcome, i.e. whether they are effective in driving 
environmental innovation and environmental ben-
efits. Such activity of policy learningis important 
for policymakers since they may know whether the 
effort in fostering a wider diffusion of VEPS, also 
through regulatory reliefs and simplifications for 
firms adopting VEPS. To realize experimental de-
sign with VEPS, governments could invite a small 
number of firms as attendants of the experiment. 
Participantfirms are randomly placed in a treatment 
group and in a control group, and the effects of the 
policy intervention is estimated in the two groups of 
firms. Experimental design allows for better design 
of policy scheme. 

4.2. Steps towards transformative change

 This section aims to include some inputs on 
what are the potential steps to support the trans-
formative change towards a higher sustainability 
level of business and towards a higher diffusion of 
eco-innovations:

• Review of existing standards by taking into ac-
count their sustainability claims, a new versions of 
the most known standards are recently released 
(e.g. ISO 14001 and EMAS), 

• Periodical revision of other standards to take into 
account any variation that may be required to en-
sure these standards are able to promote better 
processes for the environment;

• Design new standards that may be able to face 
the sustainability challenges is another opportunity. 
There is also the need to further promote the envi-
ronmental standards to increase the awareness on 
them of all actors involved in the transition towards 
sustainability. 

• Incentives and regulatory reliefs supporting the 
adoption of environmental standards. The activity 
of policy learning is important to define whether the 
effort in fostering the wider diffusion of such stand-
ards is worthwhile. 

Box 2 Empirical evidence of the positive effects linked to regulatory reliefs

The study of Morrow and Rondinelli, 2002 found that regulatory reliefs were among the most relevant drivers to adopt EMAS 
for German organizations. Similarly, another recent study based on Italian regulatory reliefs showed that they have been a 
driver to increase the EMAS adoptions (Daddi et al. 2014). According to a survey made on a sample of 244 companies located 
in Germany, Italy, Austria and Spain countries (Testa et al. 2016), there are some public incentives that would be appreciated 
according to organization’s opinions with respect to those already existing. They include further tax reduction, reduction of 
technical reports, reduction of inspection frequency, permit renewal by self-certification, extension of environmental permit 
duration, reduction of mandatory internal monitoring. 
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Box 3 Initiatives related to developing countries.

 Mechanisms to facilitate further adoption of VEPS are mainly referred to countries where the environmental legis-
lation is well developed (e.g. Europe, North America and in general in developed economies). With the aim to promote voluntary 
environmental instruments also in developing countries, policy makers may start to think to a potential integration between 
existing environmental policies in those countries and environmental processes standards, as ISO 14001 and EMAS, with the 
objective to achieve a sustainability transitions also there. Here there is the example of The Cleaner Production Program (CPP) 
of United Nations Industrial Development Organization.The United Nations Industrial Development Organization (UNIDO) and 
the United Environment Programme (UNEP) defined preventive environmental strategies in some developing countries. These 
strategies were successful and represented the starting point for the launch of a programme to set National Cleaner Produc-
tion Centres (NCPCs). 

 The programme involved a lot of developing countries, where experts have been properly trained and a number of 
dissemination activities have been carried out among companies, public authorities, and other stakeholders. Positive results 
have also been achieved in terms of increased awareness of the benefits of cleaner production among different kind of actors 
and, at the same time, the NCPCs supported policy makers to design policy tools and instruments that encouraged cleaner 
production in those countries. It is interesting to mention a case study that identified potential contributions of the Cleaner Pro-
duction Program to the ISO 14001 standard (Cervelini and Souza 2009). The case study revealed that the CPP may contribute 
to an ISO 14001 certified system because the cleaner production approach can act positively to eco-efficient processes. The 
study concluded that the complementarity between CPP approach and the Environmental Management System based on ISO 
14001 can result in positive outcomes in terms of environmental performance. 
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1    See ISO (2014) Continual Improvement Survey 2013. Final Report and analysis, at: www.iso.org/iso/

tc207sc1home.
2    See Northern Ireland Environment Agency (2009) Measuring the effectiveness of Environmental Ma-

nage-ment Systems. Final Report, Ireland, at: http://www.doeni.gov.uk/niea/measuring_the_effective-

ness_of_ems_phase_2.pdf.
3  ScuolaSuperioreSant’Anna, 2013. EMAS implementation in the EU: level of adoption, benefits, barriers 

and regulatory relief B.R.A.V.E. Project. Survey on European EMAS organisations, available at: http://www.

braveproject.eu/wp-content/uploads/2013/03/Report-survey-europa_-rev-19122013.pdf
4    See to this purpose: Milieu and RPA 2009. Study on the Costs and Benefits of EMAS to Registered 

Organisations. Final Report for the EC. Available at: http://ec.europa.eu/environment/emas/pdf/other/

costs_and_benefits_of_emas.pdf
5    European Commission (2011). Flash Eurobarometer 315. Attitudes of European entrepreneurs towards 

eco-innovation. Analytical report. Survey requested by the European Commission, Directorate- General 

Environment and coordinated by the Directorate- General Communication, available at: http://ec.europa.

eu/COMMFrontOffice/PublicOpinion/index.cfm/Archive/index)
6  European Commission (2015). Flash Eurobarometer 426. SMEs, resource efficiency and green markets. 

Survey requested by the European Commission, Directorate- General for Internal Market, Industry, Entre-

preneurship and SMEs and coordinated by the Directorare- General for Communication (report available at: 

http://ec.europa.eu/COMMFrontOffice/PublicOpinion/index.cfm/Archive/index)
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Further reading

ISO 14001

General information on ISO 14001: http://www.iso.org/iso/iso14000
The annual ISO survey: http://www.iso.org/iso/iso-survey
ISO and SDGs: https://committee.iso.org/files/live/sites/tc207sc1/files/Final%20UN%
20SDG%20and%20ISO%2014001%20071216.pdf

EMAS

The European Commission’s EMAS website: http://ec.europa.eu/environment/emas/
Data on the number of EMAS organisations: http://ec.europa.eu/environment/emas/  
emas_registrations/statistics_graphs_en.htm
The EMAS EU Regulation: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
CELEX%3A32009R1221
The European Commission 2015 compendium on EMAS: http://ec.europa.eu/
environment/emas/pdf/other/EMAS_Compendium_2015.pdf
EMAS Awards: http://ec.europa.eu/environment/emas/emas_for_you/emas_awards_
en.htm

Other European Commission documents

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015DC0614
http://ec.europa.eu/COMMFrontOffice/PublicOpinion/index.cfm/Archive/index
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