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The organizations have started to 
adhere to a volunteer regulation – the 
implementation of the Environmental 
Management System (EMS)  

 

1. Introduction 

Nowadays, the organizations have 

commitments to the surrounding 

environment, regarding not only the 

applicable legislation but also ethical 

responsibilities to minimize the 

environmental impact of their activities. 

Due to these reasons and because the 

organizations are aware of the 

environmental fragilities and have been 

being pressured by a public opinion that is 

increasingly attentive and sensitive to 

issues related with environmental protection 

and also because of the escalating pollution 

costs, they have started to adhere to a 

volunteer regulation – the implementation of 

the Environmental Management System 

(EMS) (Pinto, 2005). Its implementation 

allows the organization to achieve and 

demonstrate a proper environmental 

performance based on the top 

management’s commitment; on setting 

objectives and goals; on resource 

allocation; and on the definition of 

responsibilities and authority that will allow 

the organization to achieve all those 

objectives and environmental goals. 

The EMS implementation can result to an 

organization in both economic and strategic 

benefits: it may help to reduce costs, to 

increase incomes, to improve the 

organization’s image, to enhance the 

relations with governmental organs, with 

the community and with the environmental 

groups, among others. 

Currently, in Portugal there are two kinds of 

normatives that can be adopted by an 

organization to implement an EMS – the 

EMAS II (Community Eco-Management and 

Audit Scheme Regulation – EC Regulation 

nº 761/2001), applicable to all EU countries; 

and the ISO NP EN 14001:2004 Standard, 

an international referential widely 

recognized and accepted.  

These systems may provide a registration 

or a certification publicly recognized for the 

organization, giving credibility to the 

organizations that try to improve their 

environmental performance and obtain a 

competitive position in the market (CCRC, 

1998). 

As compared to the EMAS II, the ISO 

Standard 14001:2004 has the advantage of 

being an international referential with wider 

recognition and compatible with the ISO 

9001:2000 Quality and the Security 

referential OHSAS 18001:1999, which 

makes easier a possible integration of both 

Environmental Quality and Security and 

Environment systems respectively.  

An organization that intends to do the 
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application to register its Environmental 

Management System by adopting the ISO 

14001:2004, must respect all the 

requirements of this standard, according to 

the Portuguese Standard official document 
NP EN ISO 14001:2004; define and 

implement an Environmental Policy; 

conduct an environmental review 

considering the environmental aspects of 

the organization; identify the applicable 

legal demands; set the proper Objectives 

and Goals; define resources, competences, 

responsibilities, monitoring and 

communication systems; among others. 

 

 

 

 

2. Characterization of the Company Case 
Study 

The company case study has as main 

activity the manufacture of various food 

products. The company has operated in 

Portugal for two decades and it is the 

market leader of this area. It has 

contributed for the creation of new 

consuming habits among Portuguese 

consumers.  

This company has already implemented 

preventive measures for pollution control, 

having constant concerns about 

environmental and natural resources 

conservation. 

The chimney stacks have the proper and 

right equipment essential for an 

atmospheric pollution control and the 

gaseous air pollutant levels are regularly 

analysed.  

The company’s liquid waste is treated on 

the WWTP that they have in their facilities 
and after being treated the water is 

discharged into a stream in the nearby.    

All the solid wastes are properly separated 

and conditioned being 96% for recycling or 

recovery. 

The noise pollution is controlled by regular 

noise level measurements in different 

activities. 

Besides, the company avails for their 

workers continuous training and awareness 

sessions about environmental issues and 

engage them in these problems in order to 

obtain better results what will make 

possible a continuous environmental 

improvement.  

 

 

3. The X Company Case – A Review of 
the Environmental Aspects and the 
Methodology applied on their 
Assessment 

Several objectives motivate this company to 

implement an Environmental Management 

System and further on to  

 

 

register it. Namely, to improve 

simultaneously the environmental 

performance and the company’s 

management; to obtain economic benefits 

that result from a better environmental 

management and of course to obtain a 

certification based on a known referential 

so that this can function as a factor of 
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differentiation and advantage to enhance 

the company’s place in market 

competitiveness previewing and responding 

to clients’ demands. The EMS will work as 

conducting line that brings together the 

individual efforts conducting to a common 

goal. The systematization of these actions 

is one of the main objectives of the EMS 

implementation. 

The option about which referential should 

the company use relies essentially upon the 

group rules, market options and commercial 

contacts (Pinto, 2005). A company that has 

commercial relations all around the world 

probably will have a larger recognition by 

implementing the ISO 14001:2004. 

Therefore and once NP EN ISO 

14001:2004  Standard is recognized by the 

European Commission as having 

equivalent elements with EMAS and the 

company is multinational, it opted for the 

first alternative. So, in order to respect the 

requirements of this standard, a review of 

the environmental aspects concerning all 

activities developed in company facilities 

was conducted. Afterwards it was assessed 

the review’s meaning and defined the 

respective corrective actions and preventive 

actions were also implemented in order to 

minimize possible future accidents. It was 

also made a review of the legal demands 

and others that the company must respect. 

Some of the aims during the 

implementation process was to define 

competences at all levels that could interact 

with the environment and also to make all 

the workers aware and active about the 

environmental issues that result from their 

activities inside the company.  

The first stage of the EMS implementing 

process, consisted on the definition of an 

environmental policy adjusted to this 

company. There was an intention to find a 

policy that could reflect the organization’s 

main concerns and objectives and that 

could be presented in an objective and 

clear way so that any X’s worker could 

easily understand and transmit it.  

The identification of significant 

environmental aspects has a central place 

in the EMS of any company. Therefore its 

right determination is a primordial task. 

(Afonso et al, 2006). This is one of the most 

important requirements of the standard and 

it requires an exhaustive characterization of 

all environmental aspects. So, it constitutes 

the central part of the implementation 

process of an EMS specifically made for 

that company although it was based on  a 

diverse biography.   

Next, there is a description of the 

environmental review process, namely of 

the assessment methodology. 

 

 

 

 

  

3.1. Environmental Aspects Review 

In order to achieve the proposed objectives 

a charter was made – “Identification and 

Assessment of Environmental Aspects”. 

This is the central document of the 

company environmental aspects review 
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process and respective assessment. It was 

created so that it would function as a 

support document to the system. This 

document should be revised yearly or 

whenever the responsible for the 

environmental management system finds 

necessary due the occurrence of relevant 

changes, for instance in the production 

process. 

After being identified the different areas and 

activities relevant to the review and defined 

the environmental aspects to consider 

during the review, the identification of the 

environmental aspects was conducted.  To 

do this and in order to ensure the 

identification of all aspects so that these 

could be integrated in the management 

system, the facilities and the surrounding 

areas were visited and the activities 

developed in each area/department were 

analysed. The timetable chosen to do that 

was the time when all areas were 

manufacturing, so that it would be possible 

to analyse also the behaviour of the 

suppliers and other service providers that 

work in the company’s facilities. The 

influxes and out-fluxes of the processes 

were also analysed, as well as the 

description of water utilisation, electricity 

use and natural gas utilisation, the raw 

material use and the solid waste 

production.  

It must be also outlined that during the 

identification of environmental aspects, not 

only the current activities but also the past 

ones as well as the planned ones were also 

considered so that it would be obtained a 

comprehensive environmental review in 

time scale. 

The environmental aspects were identified 

considering different operational situations 

in order to identify the environmental 

aspects resulting from the company’s 

activities as a whole. Therefore the 

following situations were considered:  

 Normal operational situations (N): 
daily activities taking place on the 
company, considered routine 
activities; 

 
 Anomalous situations (A): non 

routine activities as stoppage/start-
up, maintenance situations, facilities 
restructuring and process changes, 
among others; 

 
 Emergency situations (E): potential 

accidents such as spillage and fire, 
among others. 

 

3.2. Environmental Aspects Assessment 

In order to decide whether the identified 

environmental aspects are significant or not 

it is necessary to examine and assess 

them. Therefore it is necessary to define 

assessment criteria that must be related to 

a scale internally established. 

To assess the environmental aspects 

significance, topics like the aspect type, 

dimension and frequency must be 

considered; as well as the existence and 

the requirements of the relevant 

environmental law. (Silva, 2006). 

First the environmental aspects were 

classified concerning the type of 

environmental impact they provoke, namely 

negative or positive impacts: 

 Negative Impact (Neg): 
environmental aspect with negative 
incidence upon the environment; 

 Positive Impact (Pos): 
environmental aspect with positive 
incidence upon the environment. 
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Once classified the environmental aspects 

concerning the type of impact and identified 

which are the aspects that have negative 

impact, their significance is evaluated. 

It was made an assessment of the 

quantification of environmental aspects 

related with the utilisation of water, energy, 

raw material and the solid waste production 

different from the other environmental 

aspects that were identified.  

Next it is presented the description of the 

methodology adopted for the environmental 

aspects with a negative impact evaluation. 

For those the company did not have 

quantitative data, namely about aspects 

that cover liquid waste, gas emission, soil 

spillages, water discharges, noise emission, 

bad smell emission, dust emission and 

traffic. 

To assess these environmental aspects, 

evaluation criteria divided into two 

categories were defined. Those were the 

environmental criteria, to assess the impact 

of a specific aspect upon the environment, 

including the frequency (F), the 

consequences severity (C) and the scale 

(S); and the legal requirements (LR) to 

classify the consequences of each aspect 

not only concerning the environmental 

impact but also the impact for the company 

itself, through the aspects assessment of 

legal requirements.  

Next is presented the system used for each 

criteria. 

 

 

 

 

Charter 1: System to classify the frequency of the 
environmental aspects. 

Frequency  (F) Level 

Environmental aspect that never occurred. 
Remote probability. 1 

Environmental aspect that never occurred. 
Probable.  2 

Low (Environmental aspect that can occur at 
least once a year during company labour). 3 

Moderate (Environmental aspect that can occur 
several times a year during company labour) 5 

High (Environmental aspect that can occur 
continuously during company labour) 7 

 

Charter 2: System to classify the consequences 
severity of the environmental aspects. 

Consequences severity (C) Level 

Low (Environmental aspect that can produce 
environmental damages that doesn’t need the 
adoption of corrective actions). 

3 

Moderate (Environmental aspect that can 
produce environmental damages that need the 
adoption of corrective actions). 

5 

High (Environmental aspect that can produce 
irreparable environmental damages). 7 

 
 
Charter 3: System to classify the scale of the 
environmental aspects. 

Scale (S) Level 

Low (Only affects the company area) 3 

Moderate (Affects the circundant company area) 5 

High (Affects on national level) 7 

 
 
Charter 4: System to classify the legal requirements of 
the environmental aspects. 

Legal Requirements (RL) Level 

 
In total compliance or no existing legislation 
 

1 

The company doesn’t have control under the 
environmental aspect 3 

Illegal / it’s possible to correct the situation 5 
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The choice of the criteria was based on a 

research and analysis of various 

bibliographic references related with this 

theme. The aim was to adopt criteria that 

provided a comprehensive assessment of 

the aspects and that at the same time were 

consistent with this company. 

The classification concerning the existence 

and compliance of legal requirements was 

considered relevant not only because of the 

environmental preservation but also 

because of the company itself once the law 

compliance is a basic aspect to any 

company and that may lead to severe 

negative economic consequences if the 

company doesn’t respect the legal 

requirements and others associated to it.  

For this reason and so that the X EMS 

priorities stay focused on the environmental 

aspects that because of their impact are 

considered really significant, a classification 

of the aspects regarding the legal 

requirements was chosen as a contribution 

to the final conclusion about their 

significance. That means that the equation 

used to determine the significance of a 

specific aspect covers only the levels given 

to the environmental criteria and that only 

afterwards was analysed the classification 

for the company’s criteria. In this case an 

aspect only becomes automatically 

significant if it was given a classification that 

refers to legal requirements and that 

translates the need of correcting certain 

matters related with the same aspect so 

that it will be totally pursuant with the law.   

This automatic classification of an aspect 

as significant because of legal issues was 

considered to be essential in a stage that 

appears immediately after obtaining the 

result of the equation to assess the 

significance of an aspect. The indusion in 

this assessment method of a topic, in which 

it is possible to classify an aspect as “law 

default” doesn’t perceive that a law default 

exists, what would jeopardize immediately 

the company’s environmental policy, but 

intends to highlight this topic in order to 

alert and help the company to become 

aware of the existence of these cases and 

that they should have corrective actions to 

be implemented within a short period of 

time.   

Regarding the scale/levels used to classify 

the environmental aspects, they were 

chosen with basis on the company’s reality, 
so that they will be adjusted to the 

company. Levels that are easily used were 

chosen and this was tested for several 

aspects associated with various company’s 

activities/services.  

Next the equation to get the significance of 

each aspect in order to establish priorities.  

 

Total = F * C * S        [1] 

 

where, 

F: level of frequency attributed to the environmental 
aspect; 
C: level of severity of consequences attributed to the 
environmental aspect; 
S: level of scale attributed to the environmental aspect; 
Total: product between the levels attributed to the 
three environmental criteria. 
 
 
 
 
 
 
According to the result obtained when the 

previous equation was applied, the aspects 

with negative environmental impact are 
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classified as:  

 Very significant (VS), score equal 
to or above 147; 

 Significant (S), score equal to or 
above 75, or in case of the level 
attributed to the legal requirements 
be equal to 5; 

 Non significant (NS), score less 
than 75. 

 

For the environmental aspects with 

quantitative negative impact it was adopted 

a methodology that could assess these 

aspects by comparing the data from the 

current year with the reference data 

previously (Drref) defined for the past three 

years. Drref represents the ratio between the 

annual average consumption and the 

annual average production, according to 

the following equation: 

1
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where, 
Ci: represents the water, natural gas and electricity 
consumption (units of measure) of each year, or the 
production of solid waste (kilogram); 
Pi (tons): represents the production of each year; 
n: represents the number of years used. 
 

So, it was defined that the environmental 

aspects with negative impact, concerning 

water, electricity use and natural gas 

utilisation, the raw material use and the 

solid waste production are classified as 

“Significant” if the value of the result of the 

equation for the year in question are higher 

than the value of the Drref. 

After being applied the assessment 

methodology previously described it is 

obtained a list of the environmental aspects 

classified as Very Significant and 

Significant. These shall be analysed 

individually taking in account the company’s 

needs and limitations and the 

environmental conservation. The corrective 

and/or preventive actions proposals for the 

impacts minimization are made afterwards 

considering the established objectives and 

aims. These actions should be 

implemented within an established period of 

time under the responsibility of a specific 

worker. After ending their implementation 

the significance of this same aspect should 

be evaluated again but within the new 

conditions, in order to check if that aspect is 

no longer classified as significant. 

Next, an example of three environmental 

aspects classified as Very Significant, 

Significant and Non Significant, as well as 

the corrective actions proposals for the two 

first cases, will be presented. 
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Charter 5: Presentation of an example of environmental aspects with negative impact classified as Very Significant, Significant and 
Non Significant and the respective corrective actions proposals. 

7. Evaluation 

7.1. Not quantify aspects 
7.2. 

Significa
nce 6. Operation 

7.1.1. 
Environmental 

Criteria 

7.1.2. 
Company’s 

Criteria 

1.  
Area 2. Process 3. Activity/ 

Service 

4. 
 

Environment
al Aspect 

5.  
Environme
ntal Impact 

N A E F C S LR 

Total VS/S/NS 

8. 
Corrective 

Actions 

En
gi

ne
er

in
g 

Workshop 

Chemicals 
used 
classified as 
hazardous 

Production of 
hazardous 
waste 

Soil 
contaminati
on 

X     5 7 5 5 175  VS 

Hazardous 
substances 
separation 
and correct 
pathway 

Se
cu

rit
y 

an
d 

En
vi

ro
nm

en
t

al
/W

W
TP

 

Polishing 
treatment 

Possible 
rupture of the  
sodium 
hypochlorite 
holding tank 

Hypochlorite 
deposit spill 

Soil and 
Waterline 
contaminatio
n; Fauna 
and flora 
depletion 

    X 2 7 5 5 70 S 
To insert a 
detention 
pond 

Pr
od

uc
tio

n/
P

ac
ka

gi
ng

 

Product 
Package 

Equipment 
and 
pavement 
washing 

Production of 
liquid waste 
with 
detergents 

Soil and 
water 
resources 
contaminatio
n 

 X  5 3 3 1 45 NS - 

 

The Engineering area involves activities 

that perceive the regular use of chemicals 

classified as hazardous, such as paints, 

solvents, various oils, among others, for 

activities that support the production line. 

Also the levels given to the severity and 

scale were very high, since those were 

hazardous wastes according to the code 

LER. Therefore the consequences for the 

environment are severe and they might 

reach a reasonable scale if there is soil or 

water resources contamination. 

This waste used to end up together with the 

domestic waste, later on the sanitary landfill 

and on the bilge lines and afterwards in the 

company’s WWTP. This is a problematic 

situation and it requires an urgent corrective 

action in order to preserve the environment 

and to respect the legislation about 

hazardous waste disposal since this was an 

aspect in which the law was not respected. 

The corrective action that was proposed is 

to contact specialized companies in  

 

hazardous waste collection and disposal 

and also to create awareness among the 

workers of this specific case about the 

environmental problems  resulting from the 

waste’s wrong final destiny.  

The second environmental aspect 

corresponds to the WWTP’s polishing 

treatment, which consists of adding sodium 

hypochlorite to water after the treatment in 

the sand filter. Due to this, in situations of 

emergency it may occur a “sodium 

hypochlorite spill” in the soil and in the 

water line. This is a very severe situation 

since we are dealing with a chemical spill 

with severe consequences concerning 

fauna and flora and that is not  permitted by 

law. The corrective action proposed must 

be to insert a detention pond with proper 

dimensions around the hypochlorite holding 

tank that will avoid spills.  

To the environmental aspects classified as 

Very Significant should be associated 

urgent corrective actions, they should be 
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implemented within a short period of time. 

Note that the control of the aspects may 

also fall upon the environmental aspects 

considered Non Significant if their  

minimization is one of the company’s 

objectives seen as an opportunity for 

improvement. 

 

4. Conclusion 

The referential choice is the basis of any 

system and it is necessary to have a proper 

knowledge about its requirements. Once 

the basis on which the system will be 

implemented was decided, we could 

conclude that the safer, simpler and more 

correct way of preparing the organization 

for the standard’s requirements that would 

be implemented would be, first to create 

awareness and engage all workers and 

then to define an objective environmental 

policy. 

It was evident that for the EMS 

implementation process it is essential to do 

an exhaustive review of all the 

environmental aspects of the company, 

being this the central aspect of all the 

process once it covers all activities, 

processes, situations and reality of the 

company.  

The major difficulty was to choose which 

methodology definition should be adopted 

to assess the different aspects. To do this it 

was used a serie of error attempts until a 

methodology that was consistent with the 

company’s reality was found. 

It will be also important to outline that in a 

implementation process of an EMS it 

isessential to check if the company is in 

accordance with the environmental law and 

to develop a serie of actions related with  

 

documentation issues. 

One of the major obstacles on an EMS 

implementation is related with the high 

investment that the company has to do, not 

only for the necessary corrective actions 

but also for the certification process.  Due 

to this we come to the conclusion that this 

is a relevant issue and that may be an 

obstacle to the certification of many 

companies that have smaller dimensions. 

However, it is necessary to consider that at 

medium term we can expect a return of the 

investment from the improvement done on 

the consumption control (raw-material, 

energy and water), from the increased 

activity efficiency and from the waste 

production minimisation. 

It becomes necessary to outline that 

obtaining the certification should not 

represent the end of the process; contrarily 

it should be seen as the beginning of a 

commitment forwards a continuous 

improvement. It is necessary to follow the 

Environmental Management System 

adopted. Otherwise the credibility of the 

organization concerning environmental 

issues may be jeopardized. 

We have realized that even if the latest 

technologies on environmental control are 

adopted, it won’t be worthwhile unless the 

companies and people think about their 

behaviour concerning the consumption and 
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the unsustainable use of natural resources.  

The Environmental Management System is 

no doubt a very useful tool to reinforce the 

productivity and competitiveness of this 

company, since it represents a major 

investment on strategy and operation. 
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