
 

 

 
 
 

Environmental Sustainability 
Practices in European Ports 

An analysis of environmental management system tools, 

sustainability instruments and green practices, improving 

environmental performance of European cruise ports  

Valeriia Denisova 

Supervisor: Gunnar Eskeland 

Master Thesis in Economics and Business Administration 

Energy, Natural Resources and the Environment 

NORWEGIAN SCHOOL OF ECONOMICS 

 

 

This thesis was written as a part of the Master of Science in Economics and Business 

Administration at NHH. Please note that neither the institution nor the examiners are 

responsible − through the approval of this thesis − for the theories and methods used, or 

results and conclusions drawn in this work. 

Norwegian School of Economics  

Bergen, Spring 2018 

 



 

 

 

2 

Abstract 

The main subject of this Thesis is the environmental sustainability management tools used to 

improve environmental performance of European ports. In the first part the problem of 

environmental impacts from port operations is introduced with a focus on air pollution 

caused by emissions from the cruise vessels visiting ports. Here the main pollutants are 

described, and their impact on human health is addressed. Then, the comparison of main 

environmental management system tools is drawn. Finally, an overview over environmental 

policy aspects and sustainability reporting principles are provided. 

 

In the second part of the Thesis thirteen biggest European cruise harbours, including the Port 

of Bergen, have been analysed within a developed system of environmental management 

performance indicators. The analysis includes determining the most popular environmental 

management tool and other environmental sustainability instruments and green practices in 

ports. Importance of communicating environmental ambitions both to port employees and to 

external stakeholders as well as the advantages of sharing knowledge through the network 

with other ports and collaboration with local businesses have been emphasized. Additionally, 

the researched ports’ environmental priorities have been addressed with the main focus on 

air quality and onshore power supply technology as a possible mitigation of emissions from 

cruise vessels docked at ports.  

The findings of the research might urge the Bergen Port Authorities to adopt some 

sustainability practices used in other cruise ports and consider environmental management 

system certification alternative to ISO 14001 international standard that the port is aiming to 

implement.  

 

Keywords: Environmental Management System, Environmental Performance Indicators, 

Air Quality, Cruise Ports, Shipping Pollution, Cruise Vessels, Port Cities. 
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1. Introduction 

1.1 Research problem 

Cruise tourism continues to show a major international growth (Johnson, 2002). Busy cruise 

port terminals and harbours play a vital role in the economic development of their 

surrounding areas. At the same time, port operating activities can lead to an irretrievable 

harm to marine and coastal ecosystems as the berths, docks and storage warehouses are often 

placed in ecologically significant areas, such as bays and mangroves (Buruaem et al., 2012). 

Moreover, pollution can occur not only in normal conditions, but also accidentally. The 

continuous movement of ships in port occasionally leads to the collisions between ships and 

the coast, and a consequent risk of releasing hazardous materials (Darbra et al., 2004). 

Potential environmental impacts vary from water contamination to the biodiversity loss 

(Grech et al., 2013).  

Cruise vessels docked at ports do not only generate substantial damages to natural habitats 

but also can worsen the quality of life in the port cities and neighbouring settlements. For 

instance, onboard activities are often accompanied with the use of loud speakers because of 

safety measures. This irritates inhabitants of the surroundings (Badino et al., 2012). Noise 

pollution has become a prioritised environmental problem for port authorities almost on a 

par with air pollution caused by hotelling and manoeuvring cruise vessels (EcoPorts, 2017). 

Moreover, research reveals that 70 per cent of ships' emissions are released 400 kilometres 

from land (Chatzinikolaou and Ventikos, 2014; Endresen et al., 2003). With the wind 

carrying emissions towards the coastline, the air quality in local communities can be 

significantly worsened. Such a scenario will lead to the adverse impacts on human health, 

particularly, on cardiovascular and respiratory systems (Dominici et al., 2006). Additionally, 

what is also contributing to air pollution is the emissions from port activities themselves, 

high concentration of traffic and industrial activities in port areas.  

It has been estimated that cruise ships are responsible for 25 per cent of all waste generated 

by merchant vessels, although they represent less than one per cent of a global merchant fleet 

(Butt, 2007). Taken that cruise ships generate 70 times more waste than a typical cargo ship, 
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cruise ports and ports of call are obliged to have an efficient waste management system and 

ship-generated waste reception facilities, providing vessels with a discharge option 

(Sustainable Cruise Project, 2011).  

The Port of Bergen faces the above-mentioned consequences as a Norway’s second largest 

port and one of the most popular cruise destinations in Europe. In 2017 it welcomed 307 

cruise calls and 329 cruise calls are planned for 2018. The port is operated by an 

intermunicipal enterprise Bergen Port Authority (Bergen havn, 2018). As the research 

revealed, to minimize environmental impact the Port Authorities have planned to implement 

an environmental management system - the framework that helps an organization to reach its 

environmental goals through consistent review, evaluation, and improvement of its 

environmental performance, and certify it to ISO 14001 international standard. At the same 

time, there is a number of competitive schemes and standards that might be more applicable 

and efficient to implement at the port. Therefore, alternative options should be further 

considered. 

Additionally, as Bergen is Norway’s leading cruise port, one of the major concerns of the 

Port Authority is the air pollution and emissions from cruise vessels calling at port. As it was 

clear from the number of face-to-face sessions with the port’s Environmental Manager, air 

quality in Bergen city is feared to be threatened by emissions coming from port area, 

therefore, port authorities consider investing into an onshore power supply for cruise vessels 

as a potential mitigation technology.  

1.2 Research objective 

Research problem has led to the number of main questions that this Thesis attempts to 

answer:  

- What are the alternatives to implementing EMS to ISO 14001 international standard 

and what are their key differences as compared to ISO 14001? 

- What are the other sustainability instruments and green practices that are used in 

European ports? 
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- To what extent does the Port of Bergen meet the requirements of discussed EMS 

standards, schemes and certifications along with the other European cruise ports? 

Additionally, the research addresses the extent, to which the Port of Bergen impacts air 

quality in Bergen city area and discusses onshore power supply to cruise vessels as a 

solution to mitigate air pollution. 

1.3 Outline  

Chapter 2 of the Thesis describes the methods used to approach the research questions.  In 

Chapter 3 the general problem of environmental impacts from port operations is presented. 

Special attention was put to air pollution from vessels maneuvering and hotelling at ports. 

The main types of emissions from port operations were described with a special focus on 

their impact on human health. Additionally, Chapter 3 executes the relationship between air 

pollution and climate change, addressing the human health risks associated with it.  

Chapter 4 includes an overview over existing literature focusing on sustainability in ports, 

environmental performance indicators, and discussing various certifications of 

environmental management systems implemented in harbors. Then, Chapter 5 reveals the 

analysis of environmental sustainability instruments: environmental management system, 

environmental policy and sustainability reporting. Implementation of EMS to ISO 14001 

international standard as well as the comparison of the standard to the alternative EMS 

schemes, certifications and tools is provided. This Chapter serves the ground for developing 

a system of performance indicators based on the research of the requirements posed by ISO 

14001 and other EMS tools and sustainability reporting guidelines. Chapter 6 reveals the 

findings regarding the performance of the Port of Bergen and other 12 European ports across 

that multidimensional framework. Additionally, it discusses the onshore power supply 

solution based on the opinions of interviewed representatives from the researched ports. 

Finally, Chapter 7 provides a discussion, where the key learning takeaways are outlined and 

recommendations to the Port of Bergen Authorities are provided.  
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2. Methodology 

2.1 Data collection 

Survey research method was used to collect fundamental data about ports’ environmental 

performance. Twenty-two cruise ports across eleven European countries have been selected 

for getting in contact with. The ports were selected by size and the importance of the cruise 

destination. The database with the contact details of ports’ representatives, responsible for 

environmental sustainability management, was built. The representatives were approached 

with a request for collaboration and filling out an online questionnaire ‘’Environmental 

Sustainability at Ports’’ (Appendix 3). Based on the degree of informativeness of the survey 

responses, ports’ environmental reports and policies; the follow-up interviews were set up to 

gather in-depth information about the thirteen ports, which responded to the survey. 

Therefore, the survey helped to collect basic information on ports’ environmental 

performance and prepared a solid ground for the interviews with the ports’ environmental 

managers.  

The qualitative research method was used to gather an in-depth information regarding the 

sustainability issues and best practices of mitigating those issues at ports through 

interviewing ports’ environmental representatives. The following documents were requested 

from the port authorities, in case they were not publicly available: internal environmental 

policy, internal environmental agenda and annual sustainability/environmental report or 

review. To fully identify the current state of the Bergen port’s environmental performance, 

ambitions and future development strategy, several face-to-face sessions were held with the 

port’s Environmental Manager Even Husby. To better understand the specificity of Bergen 

Port location, climate and weather conditions, as well as their influence on air pollution, a 

face-to-face session with a subject-matter expert from Nansen Environmental and Remote 

Sensing Center was run. Additionally, to collect missing data regarding the activities and 

services of the EcoPorts initiative within ESPO organization, the EcoPorts Coordinator was 

interviewed. To get the insights into the Eco-lighthouse certification procedure, the interview 

with Senior Advisor at Eco-lighthouse Foundation was conducted.  
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The total number of interviews is nine, including the ones with ports’ representatives and 

subject-matter experts. The notes from some interviews can be found in Appendix 4-10. 

Every interview was limited to a maximum of an hour, most of the conversations were run 

via audio conferences, some of them were conducted through emails (due to an interviewee’s 

request) and during face-to-face meetings, as it was mentioned earlier. Up to ten interview 

topics were selected in a semi-structured format to ensure a natural flow of conversation. 

Open-ended questions were structured in a neutral way not to influence interviewee’s 

replies. 

2.2 Data analysis  

Collected data was classified according to the developed framework, mapping the subject 

ports performance across the indicators of four main dimensions, namely: Instruments for 

communicating environmental ambitions, Environmental Management System, 

Environmental Policy and Environmental Sustainability Reporting. The total of fifteen 

criteria were selected based on the comprehensive analysis of the requirements, posed by 

four environmental management system certification options, namely: ISO 14001 

international standard, Eco-Management and Audit Scheme (EMAS), Eco-Lighthouse 

certification scheme and Port Environmental Review System (PERS).  

Additionally, sustainability practices, environmental projects and green strategies were 

discussed as a part of Environmental Agenda section to identify researched ports' 

environmental priorities and provide the ports with an opportunity to learn from each other. 

Special attention was paid to the question of cost-efficiency of onshore power supply 

technology for cruise vessels.   
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3. Environmental Impacts from Port Operations  

Major environmental impacts can be caused by port operations, such as vessels docked at 

port, port’s industrial activities, connecting transport networks that serve the port hinterland, 

and port activities themselves (Organisation for Economic Co-operation and Development, 

2018). The impacts depend on various aspects, such as port size and design, type of activity, 

traffic volume and the local geography and hydrology. The heterogeneity of these factors 

makes it problematic to develop a unified framework for port sustainability and 

environmental protection (Schottli, 2018).  

3.1 Air pollution from the port area 

Vessels emit a significant amount of air pollutants, contributing to the global climate problems 

and worsening air quality in the large port areas (DNV GL, 2017). Ship emissions are strongly 

dependent not only on the type of engine and the quality of fuel, but also on the ship speed. 

Vessel speed varies in different operational modes: cruising at sea, slow cruising in reduced 

speed zones, maneuvering and hotelling at berth (Yau et al., 2012). Last two are the ones of 

this research interest as the Thesis is primary focusing on mitigating environmental impacts 

such as pollution at berth associated both with vessels and port activities.  

 

The engine room of a motor vessel contains of several engines for the specific purposes. The 

main engines ensure the vessel's propulsion through turning the propeller and pushing the ship 

through the water. The auxiliary engines ensure an onboard operation not related to the 

propulsion, such as providing electricity for lighting and heating. Marine diesel engines 

typically burn sulphurous heavy fuel oil, using marine diesel oil for the start-up and 

maneuvering (Rambøll, 2017). Figure 1 schematically illustrates the operation of a four-stroke 

marine diesel engine and gives an overview over added fuel, exhaust gases and atmospheric 

chemistry.  
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Figure 1. Operation of marine diesel four-stroke engine (Rambøll, 2017; Leduc, 2001).   

 

 

Onboard combustion and energy transformation processes for propulsion and energy 

production purposes release different substances to the atmosphere. The exhaust gases emitted 

to the air consist of products of combustion, mainly carbon dioxide (CO2) – main greenhouse 

gas and water vapour (H2O). The most dangerous for health pollutants affecting local air 

quality are nitrogen oxides (NOx), sulphur dioxide (SO2), particulate matter (PM), carbon 

monoxide (CO) and unburned hydro-carbons (UHC). As seen in Figure 1, some of the 

compounds in the exhaust gases cause a number of chemical reactions. NOx and 

hydrocarbons form secondary particulate matter. Nitrogen monoxide (NO) and nitrogen 

dioxide (NO2) form part of a cyclic process, where ozone (O3) is central, and this equilibrium 

varies depending on atmospheric conditions such as irradiance and ozone concentration 

(Rambøll, 2017). Some of the substances listed above may be detrimental to health in 

concentrations above a certain level. 

3.2 Human health risks from air pollution 

Air pollution is recognized as the world's largest environmental health risk: it is a cause of one 

in eight of total global deaths. According to the World Health Organization, air pollution 

exposure results in approximately seven million premature deaths every year as well as a 

larger number of hospitalizations and days of sick leave (2018).  
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In this research NOx, PM, SO2 are considered as crucial pollutants, which exposure 

consequences are discussed in detail.  

Nitrogen Oxides (NOx) 

In the ambient air nitrogen oxides (NOx) mainly consist of nitric oxide (NO) and nitrogen 

dioxide (NO2) - the significant pollutants of the lower atmosphere. The last one is of the most 

importance, when it comes to the potential threat for human health. High concentration of 

NO2 in the air can lead to the irritation of the airways in the respiratory system. Periodical 

exposures to NO2 may worsen respiratory diseases, such as asthma, and result in the 

respiratory symptoms, namely, coughing, wheezing and labored breathing. Continuous 

exposure to the increased concentrations of NO2 in breathing air may promote the 

development of asthma and increase the susceptibility to respiratory infections. However, 

there is a limited experimental evidence on the effects of inhaled NO2. A lot of experiments 

with human volunteers were conducted in 80s-90s and have been reviewed by Advisory 

Group on the Medical Aspects of Air Pollution Episodes and later by World Health 

Organization (MAAPE, 1993; WHO, 1997; National Research Council, 1998; WHO, 2005). 

Both underlined the inconsistency of the various experimental results. While one experiments 

proved the low levels of NO2 to result in the effects on the pulmonary, respiratory functions, 

airways responsiveness and symptoms, others found no effects at the relatively high levels of 

exposure. Experiments subjects were relatively healthy, and the study panels were small. 

Therefore, there was no realistic representation of the general population, which would 

include the percentile of individuals more susceptible to the effects, e.g. suffering from 

asthma, chronic respiratory problems and lung diseases. Further clinical experiments 

described by World Health Organization found the effects on lung function, airways 

responsiveness and symptoms. Additionally, the studies have shown asthmatics to be more 

susceptible to effects than the healthy subjects. The NO2 exposure can also contribute to the 

development of asthma for the subjects predisposed to asthma and respiratory diseases (WHO, 

1997; WHO, 2005). 

Along with other NOx, NO2 enters into the chemical reaction with other chemicals in the air 

to form both particulate matter (PM) and ozone (O3), which can also be dangerous for the 

respiratory system, when inhaled (EPA, 2016). 

 

Particulate Matter (PM)  
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Airborne particulate matter is a product of chemical reactions and physical processes in the 

atmosphere. It greatly varies in size, origin and composition - the sum of solid and liquid 

particles suspended in the air. PM can consist of both organic and inorganic particles, such as 

dust, pollen, soot, smoke, and liquid droplets (World Bank Group, 1998). Based on their 

diameters, particular matters are commonly divided into the following size fractions: coarse 

PM10, fine PM2.5 and PM1 with diameters smaller than 10 μm, 2.5 μm and 1 μm 

respectively. Ultrafine particles (PM0.1) have a diameter less than 0.1μm (Amaral et al., 

2015).  

 

The aerodynamic properties of particles determine how far they get into the air passages of the 

respiratory system. The size of the particle indicates the potential adverse effects of particulate 

matter on health (WHO, 2000). Panel studies have a strong evidence of the fine particles 

(PM2.5) to be more biologically active and, therefore, more harmful than the coarse ones in 

terms of mortality and the adverse effects on cardiovascular and respiratory systems 

(Mcdonnell et al., 2000; Schwartz et al., 1996; Klemm et al., 2000; Kan, 2007; Schwartz and 

Neas, 2000). PM10 is mainly associated with the effects on the pulmonary system (Pentinen, 

2004; Kim et al., 2005; Rambøll, 2017). High PM concentrations lead to the adverse effects 

on human health with certainty in Europe. Cohort studies have shown that the long-term 

exposure to PM decreases life expectancy by up to a few years, which is directly related to the 

increased cardiopulmonary and lung cancer mortality (Greenstone et al., 2015; Brunekreef, 

1997; Krewski, 2009; Xing et al., 2016). Similar findings from the analysis of time-series 

studies have shown death to be advanced by periods of at least a few months, for causes of 

death such as cardiovascular and chronic obstructive pulmonary disease. Other effects include 

possible contribution to the increased infant mortality in the highly exposed areas, increased 

chronic bronchitis and reduced lung function for children and adults (Burnett et al., 2003). The 

evidence of almost all types of health effects has been found not only in Europe, but also in 

North America and Asia, which strengthens the worries towards the PM concentrations 

worldwide (WHO, 2003; Fann et al., 2016; Health Effects Institute, 2003; Bell et al., 2004; 

Health Canada, 2013). 

 

Sulphur Dioxide (SO2)  
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Extensive pollution by sulphur dioxide can lead to the aggravation of chronic diseases, 

reduced lung function and increased mortality in a particularly sensitive group - asthmatics 

(Rambøll, 2017; WHO, 2000; WBK & Associates Inc., 2003). At the same time, to result in 

such adverse effects on human health, the SO2 concentration in the air should be relatively 

high. In fact, the SO2 emissions and concentrations in outdoor air have been considerably 

declined in the Western European countries over the last decades (WHO, 2000). At the 

moment SO2 does not pose a health risk in most places in Norway (Rambøll, 2017). 

3.3 Relationship between climate change and air 
quality 

As it was mentioned earlier, the cruise vessels emit CO2 and water vapor - the greenhouse 

gases, contributing to climate change. Climate change and air quality are highly 

interconnected (Fiore et al., 2015). Meteorological variables, such as temperature, humidity, 

wind speed and direction, and mixing height extensively contribute to determining pollution 

emissions, transport, dilution, chemical transformation and eventual deposition of air 

pollutants (Kinney, 2008). Climate change is expected to negatively affect air quality in 

many polluted regions through changing air pollution meteorology, precipitation and other 

removal processes, atmospheric chemistry as well as anthropogenic and natural sources 

(Fiore et al., 2015). This will affect primary (e.g. CO, NOx, NO, SOx, PM) and secondary 

(e.g. O3 and NO2) pollutants. Climate change will provoke a chain reaction, where 

worsened air quality will directly affect human health and ecosystems, so that they could 

also damage human health and alter climate in a causal loop (Haase et al., 2014). 

Several studies indicate that air quality has already been affected by climate change. The 

simulation run by Fang et al. showed that in the period between 1860 (pre-industrial) and 

2000 (present) climate change has caused a five per cent increase in global population-

weighted PM2.5 concentrations and two per cent increase in near-surface ozone 

concentrations (2013). Other models on premature mortality due to past climate change have 

indicated that European premature annual deaths in the period between 1850 (pre-industrial) 

and 2000 (present) resulted in up to 10 700 and 774 deaths due to ozone and PM2.5 

respectively (Silva et al., 2013). The study by Bloomer at al. is based on three million valid 

simultaneous measurements of temperature and ozone. The findings disclose that 



 

 

 

16 

approximately every degree of warming (°F) is accompanied with a corresponding increase 

of 1.2 parts per billion (ppb) in ozone pollution (2009). With the continuing change of 

climate, these impacts are expected to aggravate (Orru, 2017).  

3.4 Human health risks from climate change  

Climate change results in a direct and indirect impact on human health not only through 

affecting air pollution, but also through influencing weather and ecosystems. The impact of 

greenhouse gases rise on human health includes, but is not limited to the factors illustrated in 

Figure 2.   

 

Figure 2. Impact of GHG rise on human health and wellbeing (Minnesota Department of 

Health, 2015). 

Increased greenhouse gas emissions result in the raise of ambient temperatures that provoke 

severe changes in precipitation and a wide range of consequences (Minnesota Department of 

Health, 2015). In Figure 2 severe weather events include thermal extremes, such as heat 
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waves, altered frequency and/or intensity of floods, rain and snow storms, drought periods 

and heavy downpours. The severe conditions in a long run will change ecological systems, 

negatively impacting energy, agriculture, forestry, water resources and biodiversity of 

species (Scott et al., 1990). Hunger, shortage of drinkable water, uninhabitable weather will 

lead to the massive migrations of people, trying to avoid climate-related hazards. Large 

number of climate refugees will undermine financial and economic stability of developed 

countries.  

Climate change is a global problem that shipping industry should contribute to as least as 

possible. Therefore, it is essential that port authorities and shipping companies work together 

not only on the improvement of local air quality, but also on climate change mitigation.    
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4. Literature Review  

4.1 Sustainability in ports 

There is a wide range of environmental issues that can be caused by port operations. 

Researchers in this field explore such environmentally sensitive subjects as air and water 

pollution (Trozzi et al., 1995; Lucialli, 2007; Liao et al., 2010; Saxe and Larsen, 2004; 

Grifoll et al., 2011; Bailey et al., 2004; Bailey and Solomon, 2004), contamination of port 

zone sediments (Buruaem et al., 2012; Buruaem et al., 2013), harm to marine ecosystem and 

habitats (Iannelli et al., 2012; He and Morrison, 2001), handling ballast water, garbage/port 

waste production, impact of dredging (Bateman, 1996; Moran, 1991) and noise pollution 

(Schenone et al., 2014; Khoo and Nguyen, 2011).  

Research on sustainable ports has targeted the ports’ activities, design and construction 

(Wooldridge et al., 1999; Rijsenbrij and Wieschemann, 2011). When it comes to the 

environmental sustainability in harbours, studies have focused on Environmental 

Management Systems (Kuznetsov, 2014; Mohee et al., 2012; Darbra et al., 2004; 

Saengsupavanich et al., 2009), Environmental Management Plans (Gupta et al., 2005) for 

ports and developing new Health, Safety and Environment (HSE) indicators for managing 

port impacts (Peris-Mora et al., 2005; Puig et al., 2014; Antão et al., 2016; Saengsupavanich 

et al., 2009). However, the research looking into the adoption of EMS at the ports is very 

limited and lacks the best practices from ports’ experiences. The latest study in this field was 

conducted in 2007 (Schottli, 2018). 

Additionally, some studies focus on strategic management of the ports, observing such 

subjects as port security (Harrald et al., 2004), sustainable supply chains and maritime 

operations (Denktas-Sakar and Karatas-Cetin, 2012; Asgari et al., 2015; Martino, 2013; 

Dinwoodie et al., 2012), green port strategies (Lam and Van de Voorde, 2012) and 

sustainable development of port and port-cities (Daamen, 2007). Other works draw on ports’ 

policies and practices based on stakeholder participation (Hiranandani, 2014) and observe 

the influence of innovation on the environmental sustainability of the ports (Acciaro et al., 

2014; Martino, 2013). 
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4.2 Environmental priorities of the ports 

The European Sea Ports Organization (ESPO) provides an annual EcoPorts Port 

Environmental Review, which reveals the top ten environmental priorities of European ports. 

The table below shows the priorities from the latest review, in which 91 ports participated, 

compared to the ones of 2013 and 2016 (EcoPorts, 2017). 

Priority 2013 2016 2017 

1 Air Quality Air Quality Air Quality 

2 Garbage/Port Waste Energy Consumption Energy Consumption 

3 Energy Consumption Noise Noise 

4 Noise Relationship with local 

community 

Water Quality 

5 Ship Waste Garbage/Port Waste Dredging: operations 

6 Relationship with local 

community 

Ship Waste Garbage/Port Waste 

7 Dredging: operations Port development (land 

related) 

Port development (land 

related) 

8 Dust Water Quality Relationship with local 

community 

9 Port development (land 

related) 

Dust Ship Waste 

10 Water Quality Dredging: operations Climate Change 

Table 1. Top ten environmental priorities of European Ports (EcoPorts, 2017). 

It clearly shows the persistence in giving the first priority to an emission related issue Air 

Quality. The top three priorities are the same during the last two years and top two priorities 

are both emission related. There are also some changes in the order of the priorities: in 2017 

the Garbage/Port Waste issue does not seem so critical anymore, while Noise pollution has 

gained its importance. For the first time the ranking included Climate Change as a new 
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entrant to the top ten priorities. Under EcoPorts review the subject of Climate Change covers 

energy efficiency, greenhouse gas emissions reduction and adaptation (EcoPorts, 2017). 

EcoPorts Environmental Review provides an overview over the tendencies in the port sector. 

There are vital differences in the physical nature of ports, their operations and, as a result, 

their environmental priorities. In order to estimate the priorities of a single port, 

environmental monitoring should be adopted as a fundamental component of environmental 

management (Wooldridge et al., 1999). 

4.3 Environmental performance indicators  

The study by Wooldridge et al. identifies various physical and chemical environmental 

quality indicators vital for determining the nature and level of impacts on the environment 

and ecosystem. It argues that in order to efficiently manage environmental challenges, first 

of all, the port should be aware of its environmental performance (Wooldridge et al., 1999). 

Researchers extensively focus on executing environmental performance indicators for 

monitoring port’s performance. The overview over the most relevant and recent studies can 

be found in the table below: 

(Peris-Mora et 

al., 2005) 

Study Focus: 

Development of a system of sustainable environmental management 

indicators for sustainable management of port activities 

Environmental Impacts: 

Air, noise, odour, water, soil pollution, waste creation, resource 

consumption, alteration of sea floor, coastal habitats and littoral 

dynamic, impact on landscape, soil occupation 

Environmental Performance Indicators: 

Air quality (CO, NOx, SO, O, PM10); Atmospheric contaminant 

emissions: VOCs and particles; Gas emissions with greenhouse effect 

(CO2, CH4, N2O); Noise pollution; Inner port water quality; Amount 

and description of accidental spills in inner port waters; Quality of 
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spilled waste water; High risk areas for soil pollution; Urban and 

dangerous waste creation; Creation of sludge from dredging; Efficient 

water consumption; Efficient fuel consumption; Efficient electric 

energy consumption; Alteration of sea floor; Soil occupation 

efficiency; Social image of the port; Number of incidents with 

environmental repercussions 

(Darbra et al., 

2004) 

Study Focus: 

Providing an overview over the structure and main features of the 

Self-Diagnosis Method   

Environmental Impacts: 

Air quality, dredging, dust, energy use, habitat loss, health and safety 

management, noise, soil contamination, waste management, water 

quality  

Environmental Performance Indicators: 

SDM consists of two sections. 

Port Profile 

Legal status and port operators, port location and port area, port 

business, main commercial activities and cargo handling, main cargo 

Environmental management and procedures  

Indicators on environmental policy, management organization and 

personnel, environmental training, communication, operational 

management, emergency planning, monitoring and records, review 

and audit 

(Saengsupavanich 

et al., 2009) 

Study Focus: 

Integration of the ISO14001 procedures and port state control to 

establish environmental performance indicators, specific to industrial 

ports and estates 

Environmental Impacts: 

No specified environmental impacts  
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Instead indicators cover management aspects: success, awareness, 

determination, preparedness, policy coverage 

Environmental Performance Indicators: 

Number of ISO14001-certified factories and ship terminals; Number 

of complaints; Number of oil/chemical spill incidents; Water quality 

around the port; Types of parameters monitored in the environmental 

monitoring program; Environmental impacts managed; Punishments 

against operators who breach the regulations; Number of staff in 

environmental division; Number of ships inspected annually; Taxes 

and subsidies; Environmental expenditure and investment; Emergency 

plan availability; Frequency and topics of trainings; Knowledge of 

staff about port state control; Coverage of environmental policy 

(Puig et al., 2014) Study Focus: 

Identification and selection of Environmental Performance Indicators 

(EPIs) in port areas 

Environmental Impacts: 

No specified environmental impacts  

Environmental Performance Indicators: 

Management Performance 

Environmental Management System; Environmental policy, 

communication, training and awareness, audit, legislation, complaints 

and budget; Objectives and targets; Environmental monitoring 

programme; Significant Environmental Aspects; Management 

organisation and personnel; Emergency planning and response; Other 

management indicators 

Occupational Performance 

Resources consumption, Carbon Footprint, Noise, Waste 

Management, Port development  
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Environmental Condition  

Air quality, Water quality, Soil quality, Sediments quality, 

Ecosystems and habitats, Odour 

Table 2. Overview over environmental performance indicators literature. 

As it is seen from the table above, some of the researchers develop environmental 

performance indicators, e.g. air quality, while others are also focusing on managerial and 

procedure perspective, e.g. coverage of environmental policy and EMS. 

In addition, the research on small recreational ports and the assessment of their 

environmental performance exists (Kuznetsov et al., 2015; Tselentis, 2008). The study by 

Kuznetsov et al. includes the development of sustainability management system based on 

eleven indicators of knowledge criteria and a self-scoring mechanism. Here, most of the 

indicators bear strategic character, while environmental performance indicators are only two, 

namely: Environmental Management and Environmental Knowledge and Awareness 

(Kuznetsov et al., 2015). 

There is a lot of research regarding environmental impacts and environmental performance 

within ports and harbours. As Wooldridge et al. mentioned, the most frequent environment 

related question asked by port managers is ‘’We know why it should be done, but HOW is 

this to be achieved?’’ The key to an efficient environmental management of the ports is a 

realistic and systematic environmental management system, with clear targets, 

environmental performance indicators and practicable implementation procedures 

(Wooldridge, 1999). 

4.4 EMS tools in ports 

Studies widely discuss various EMS tools used by ports (Saengsupavanich et al., 2009; 

Darbra et al., 2004; Dinwoodie et al., 2012; Wooldridge et al., 1999; Peris-Mora et al., 

2005). However, only the study by Darbra et al. has given a comprehensive comparison of 

EMS tools in the context of their applicability for ports. The most researched EMS tools are 

Eco-management and audit scheme (EMAS), the ISO 14001 international standard, the Self-

Diagnosis Method (SDM) and the Port Environmental Review System (PERS). Dinwoodie 
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et al. provides an assessment of these EMS tools in a Figure below. This assessment is 

mainly based on the study by Darbra et al. that explores new methodology to assess 

environmental management in sea ports (2004). 

 

Figure 3. Assessment of EMS tools by Dinwoodie et al. (2012). 

The study by Darbra et al. argues that both ISO 14001 and EMAS involve relatively 

complex methodologies and their implementation requires considerable effort and know-

how (2004). Here, ISO 14001 and EMAS are approached as the ‘’second level’’ standards, 

i.e. more applicable for the ports with a certain degree of experience in environmental 

management.  
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Figure 4. The relationships between EMS tools (Darbra et al., 2004). 

As it is seen from the scheme above, SDM and PERS are considered as the ‘‘first level’’ 

tools, giving inexperienced ports an opportunity to preliminary evaluate their environmental 

management strategies and detect ways of improving them (Darbra et al., 2004). SDM and 

PERS are aimed to prepare the ports for the implementation of a higher level and more 

powerful methodology. 

The research exploring the differences between EMS tools at ports is very limited, that is 

why, the Thesis addresses this gap in the next Chapter.    
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5. Environmental Sustainability Instruments 

5.1 Environmental Management System (EMS) 

The Port of Bergen is currently aiming at establishing EMS and certifying it to ISO 14001 

standard. To address the current needs of the port, it is essential to not only describe the 

procedure of implementing a certified EMS in port, but also analyse and compare alternative 

EMS certifications. 

5.1.1 Definition of EMS  

Ensuring environmental sustainability is a management issue rather than just a matter of 

compliance (Waste & Resources Action Programme, 2015). EMS is a framework that helps 

an organization to achieve its environmental goals through consistent review, evaluation, and 

improvement of its environmental performance (EPA, 2017). Although implementing and 

certifying EMS is voluntary, ports that choose to do so, get an opportunity to demonstrate a 

proactive commitment to managing their environmental impacts and working towards 

continual environmental improvement (Waste & Resources Action Programme, 2015). 

5.1.2 Benefits of EMS implementation for ports 

The key benefit of having EMS onboard is an improved environmental performance because 

of a robust system of environmental performance indicators, allowing the port to consistently 

quantify, monitor and control its impacts. Additionally, EMS boosts sustainability initiatives, 

such as waste recycling or reduction of noise from port activities. Additionally, it provides a 

structured management of environmental risks, ensuring safer operations and working 

conditions for port employees (Waste & Resources Action Programme, 2015). 

Although EMS implementation and certification can be demanding, there is a great chance 

that long-term benefits will outweigh the costs (Pataki and Crotty, n.d.). Since EMS helps 

ports to comply with applicable legal requirements and policies as well as ensures staying 

up-to-date with the upcoming changes in environmental regulations, the cost savings result 

from the decreased instances of noncompliance and avoidance of fines and prosecutions, 

which implies less visits from the environmental authorities and lower insurance premiums. 
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Keeping track of legislation changes allows to have adequate time to address issues, 

implement changes and ensure compliance. Additional savings arise from a lower record 

keeping costs due to the improved environmental performance, decreased cost of materials 

due to the improved efficiency, and decreased waste disposal and treatment costs (Pataki and 

Crotty, n.d.). 

Some benefits have no tangible value but are significant to underline. Improved cooperation 

and environmental awareness in conjunction with employees’ involvement and enhanced 

morale result in an increased motivation and a strengthened ability to adapt to changing 

circumstances. On contrary, poor environmental records can quickly worsen public image 

and damage reputation in the eyes of numerous stakeholders. EMS claims environmental 

impacts to be a priority, shows stakeholders that the best practices and innovative systems 

are in place, makes local community, regulators, customers and partners perceive the 

organization as ethical and credible. Lower operational costs allow to pass cost savings on to 

the customers, which makes the port more attractive for both potential and current clients. 

EMS ensures organizational continuous improvement of its sustainable development, helps 

to control risks, enhances corporate governance and contributes to sound operational and 

financial performance, and can be considered as a source of competitive advantage (Musser, 

2013; Sroufe et al., 1998). 

5.1.3 Costs of EMS implementation for ports 

The costs can be divided into external and internal ones to better illustrate the nature of an 

expense and provide the Port of Bergen with an opportunity to evaluate their available 

resources for a potential implementation of an EMS.  

External Costs 

If the port decides to get an official certification or conduct a baseline assessment, there are 

additional fees associated with the work of the third parties. Some certifications require 

conducting not only certification and recertification audits, but also annual surveillance 

audits. Training of the personnel can be outsourced to some other company or performed by 

an external consultant. Ports might also hire an external environmental consultant to do a 

large portion of the work, then consulting fees are applied.  
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Internal Costs 

One of the major internal costs includes employees’ time and effort. Some part of the 

working hours of the dedicated managers will be spent on information collection, 

preparation of transition procedures, facilitation of EMS sessions, participation in EMS 

development, change management processes, awareness and communication sessions, and a 

personnel training. Employees will also have to dedicate some time for an environmental and 

EMS training. In case of the absence of dedicated environmental personnel, the ports, having 

a direct social and/or environmental impact, will most likely have to hire an environmental 

manager/consultant for an accurate EMS set up and maintenance. Employees’ time and 

effort will be a certain cost for an organization, no matter, if it chooses to implement an in-

house EMS or register and get an official certification from the third parties. Additional 

internal expenses may arise from using technical resources for assessing environmental 

impacts and improvement options as well as resources for implementing the necessary 

changes. There might be an opportunity cost due to prioritizing environmental friendly 

strategic decisions.  

Both internal and internal costs highly depend on the type of EMS, which the port is going to 

implement.  

5.1.4 Types of EMS  

There are several ways of developing and implementing an EMS strategy within the 

organization:  

1. The port can build its own EMS; 

2. It can comply with the requirements of ISO 14001 international standard or EMAS 

without pursuing formal ISO 4001 certification or EMAS registration; 

3. The port gets an ISO 14001 certification or completes EMAS registration; 

4. The port uses the only port sector specific environmental management standard 

PERS after registering for the SDM.     
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5. The port can certify their EMS under nationally recognized EMS standard, if it exists. 

For example, for Norwegian ports, it is going to be national environmental 

certification scheme Eco-lighthouse.  

The following chapters will discuss ISO 14001 standard in detail and address the similarities 

and differences of ISO 14001 as compared to the alternatives.  

5.1.5 The ISO 14000 Series  

ISO 14000 is a series of internationally recognized standards for structuring an 

organisation’s EMS and managing the environmental performance of the system to stimulate 

environmental improvements and increase cost savings (Weiß and Bentlage, 2006). The 

series of standards are managed by the International Organisation for Standardization (ISO) 

and are presented in Figure 5. The ISO 14000 family of standards provides unified practical 

instruments suitable for any organizations, willing to fulfil their environmental 

responsibilities (ISO, 2018).  

 

Figure 5. The ISO 14000 Series of Standards (Weiß and Bentlage, 2006).   

The latest revision of the ISO 14001 standard was published on September 15th, 2015. New 

ISO 14001:2015 is designed to reflect the latest trends and ensure its compatibility with 
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other management system standards (ISO, 2018). It is going to be referred to as an ISO 

14001 standard in this Thesis. 

5.1.6 ISO 14001 

For the last two decades regulators and researchers within strategy, business management, 

economics, and public policy have been interested in why an increasing number of 

companies certify their EMS to ISO 14001 standard, although the certification is not obliged 

by law (King, 2005; Darnall, 2001;  Potoski and Prakash, 2005).         

One of the reasons of such a proactive behaviour is that the standard has become a market 

requirement for some industries. For example, in automotive industry such major car 

manufacturers like Ford Motor Company, who set a requirement for all its suppliers to be 

ISO 14001-certified already in 2003, became catalysers that pushed market players towards 

implementing environmental standard (González and Sarkis, 2008; Jeffery, 2003). 

Additionally, if manufacturers did not require a formal certification and registration, at least 

they strongly encouraged it: in 2002 General Motors wanted all its suppliers to implement an 

EMS that conformed to ISO 14001 (Jeffery, 2003).  

The number of ISO 14001 certifications continues to grow. As for December 31st, 2016, the 

total of 346 189 valid certificates was available worldwide - this is eight per cent more 

compared to the data of 2015 (ISO, 2017). There is a limited information available regarding 

certified ports and maritime services companies encouraging each other to obtain 

certification, therefore, it is unlikely that such an implicit requirement exists in the industry. 

However, according to the EcoPorts Network database, 43 out of 84 ports across 18 

European countries are ISO certified, which is more than 50 per cent of the sample 

(EcoPorts, 2018). Thus, there is an existing tendency for establishing ISO 14001 certified 

EMS at European harbours and the Port of Bergen serves as an example of a port, planning 

to follow this tendency. 

5.1.7 EMS implementation to ISO 14001 standard 

ISO 14001 provides no specific requirements and environmental targets. Therefore, the 

standard cannot guarantee an improved environmental performance. Only the commitment 



 

 

 

31 

of the management and employees can make a positive change and achieve the objectives by 

using the standard. 

Figure 6 illustrates the sequence of establishing EMS under ISO 14001: 

 

Figure 6. Model of the ISO 14001 environmental management system (Weiß and Bentlage, 

2006). 

Environmental Policy 

First, to obtain the certification, the organization should develop and commit to an 

environmental policy, which becomes a foundation of EMS.  

Planning 

To develop, the plan the organisation defines the environmental aspects of its operations, e.g. 

air or water pollution, biodiversity loss or hazardous waste that can be adverse for the society 

or/and environment. After the aspects are selected and prioritized, the company sets the 

objectives and targets for the improvement of environmental performance. To achieve those 

targets, the organization develops an action plan, which includes designation of 

responsibilities, scheduling, and definition of concrete steps to meet the targets (Whitelaw, 

2004). 

Implementation and Operation 
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The next step is an actual implementation of the plan that also involves structuring and 

documenting EMS according to the standard, establishing operational and document control 

systems to keep track of all past operations, impacting environmental aspects and to make 

sure no relevant information is lost. The standard also requires the organization to implement 

the precautionary measures for identifying potential accidents and develop the response to 

them. A key component is the requirement for all the employees, who significantly impact 

the environment, to undergo the awareness and competence training programme to make 

sure the targets are communicated fully and appropriately to the staff (Whitelaw, 2004; EPA, 

2017).     

Checking and Corrective Action  

After EMS is already in place the organization steps into a checking phase of monitoring and 

evaluating its performance against the set targets, maintaining and improving EMS. 

Organization assesses its environmental performance and in case the targets are not met, the 

corrective action is taken. The Checking and Corrective Action phase involves monitoring 

and evaluation, non-conformance recording, corrective and preventive action (Weiß and 

Bentlage, 2006).  

Management Review 

Management gets familiar with the results of evaluation to make sure the EMS is optimized 

and effective; occasionally revises and updates the environmental policy and sets the new 

targets in a revised plan that is newly implemented. Therefore, the organization follows a 

repeating cycle of a continuous environmental improvement (EPA, 2017; European 

Commission, 2017). 

5.1.8 Comparison of EMAS and ISO 14001 

The EU Eco-Management and Audit Scheme (EMAS) is a management instrument 

developed by the European Commission available for all types of organisations seeking to 

evaluate, report, and improve their environmental performance (European Commission, 

2017). As for April 2018, there are 3 866 organizations and 9 004 sites, which are EMAS 

certified. Both ISO 14001 and EMAS are voluntary environmental management instruments. 

Similar to ISO 14001 model, in order to obtain EMAS certification the organization is 
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required to implement the set of actions, which is described in Appendix 1. The EMS 

implementation procedure under EMAS is more complex but includes most of the steps that 

are required for implementing EMS to ISO 14001 standard. In fact, it is possible to 

‘’upgrade’’ the ISO 14001 certified organisation to EMAS, according to the European 

Commission EMAS Factsheet (Appendix 2) (European Commission, 2011; European 

Commission, 2014). European Commission (EC) admits ISO 14001 to be an integral part of 

EMAS since 2001, which allowed a large number of ISO-certified organisations to easily 

obtain an EMAS registration (European Commission, 2011). Although EC emphasizes 

EMAS to go beyond the requirements of ISO 14001, the main difference between them is 

the stronger focus of EMAS on external communication strategy, making environmental 

information more transparent and publicly available through compulsory publications of 

annual environmental reports and statements (Weiß and Bentlage, 2006; European 

Commission, 2016; European Commission, 2017).  

A significant difference from ISO 14001 is that EMAS is a governmental regulation, not an 

international standard. It is regulated by the European Parliament and the Council under 

public law, while ISO 14001 has no legal basis (Weiß and Bentlage, 2006). Although both 

schemes are voluntary, ISO 14001 is an international standard with the worldwide 

availability, while only organisations operating in the EU and EEA can take part in EMAS 

(European Commission, 2011). This can explain why the number of ISO 14001 certified 

organizations is much higher than the one of the EMAS registered ones.  

Although ISO 14001 is more flexible, popular and wider recognized, EMAS has a major 

advantage over it – it encourages raising awareness, using the logo (Figure 7) as a green 

marketing tool that promotes registration and shows an environmental commitment, while 

ISO 14001 does not provide such an opportunity for the certified organizations (European 

Commission, 2013; Esakki, 2017). Publicly available environmental statement required by 

EMAS becomes beneficial, while communicating with stakeholders.  
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Figure 7. Example of EMAS Logo with a registration number (German EMAS Advisory 

Board, 2013). 

The table below sums up the differences between EMAS and ISO 14001 EMS 

implementation (Weiß and Bentlage, 2006; European Commission, 2011): 

EMAS ISO 14001 

Initial environmental review of the 

organizational performance is required to be 

preliminary conducted. 

No requirement regarding initial environmental 

review.  

Detailed external reporting and a transparent 

dialog with external stakeholders are 

required. Environmental policy and 

statement, EMS aspects and detailed 

environmental performance are required to 

be published and regularly updated. 

The only obligation is a publicly available 

environmental policy and developed and 

annually update environmental reviews. 

EMAS specifically states the frequency and 

methodology of internal audits of the EMS 

and organizational environmental 

performance. 

Internal EMS audits are compulsory, but their 

frequency and methodology are not specified 

(ISO 14001 Certification, 2018). 

EMAS registration is valid for three years. 

No external audits are scheduled in the 

Certification is valid for three years. 

Recertification is needed every third year. 
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period between recertifications (European 

Commission, 2017).  

Surveillance audits are normally run once per 

year in the two years between recertification 

audits. Large organizations might be assigned 

with more frequent surveillance audits (ISO 

14001 Certification, 2018). 

Strict and complex checking procedures, 

including required validation of full legal 

compliance. 

Only commitment to comply with applicable 

legal requirements is necessary. No compliance 

audit is needed. 

High level of involvement and commitment 

of personnel is compulsory. Training for 

employees is foreseen, but not required.  

To ensure employees’ involvement, 

environmental training programs are required. 

Tighter influence and control over 

contractors’ and suppliers’ environmental 

performance is required under EMAS. 

ISO 14001 only requires that relevant procedures 

are communicated to the suppliers and 

contractors. 

The use of EMAS logo after registration is 

highly encouraged to promote its 

environmental commitment.  

ISO logo for the standards does not exist. ISO 

logo is not allowed to be used or modified (ISO, 

2010). 

When registered, an organization gets 

publicly reachable record in EU EMAS 

register. 

No register is provided. 

Table 3. Comparison between EMAS and ISO 14001 EMS implementation. 

The fact that EMAS is aiming beyond the ISO 14001 requirements can be perceived both 

positively and negatively by the companies: the flexibility and generic approach of ISO 

14001 signifies the user-friendliness and easier EMS launch, while EMAS is seen to be more 

strict and costly to implement. Relative flexibility of ISO 14001 EMS implementation can be 

explained with a non-governmental nature of ISO organization as well as a wider coverage 

of ISO 14001 standard, which has to be applicable worldwide. On contrary, EMAS as a 

government regulation needs to ensure that certified organizations comply with all relevant 
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environmental legislation, targets and trends of the EU and EEA member states, which puts 

an additional pressure on companies willing to achieve certification (European Commission, 

2017).   

5.1.9 Eco-lighthouse (Miljøfyrtårn) 

Eco-lighthouse Foundation develops and administers Norwegian environmental certification 

scheme Eco-lighthouse - an environmental management system for public and private 

companies willing to document their environmental efforts and social responsibility. The 

scheme intends to raise environmental performance in SMEs and public enterprises. 

Organizations that meet pre-defined industry criteria are certified as Eco-lighthouses. 

Eco-lighthouse is a national scheme, which is not that widely recognized and well known as 

EMAS and ISO 14001. Further section reveals more information on the scheme approach 

and foundation history. To gain these insights, the interview with Anna Despard Asgard, a 

Senior Advisor at Eco-lighthouse was conducted. 

About Eco-lighthouse 

First Eco-lighthouse activities started as ‘’some kind of a local initiative, bright idea of two 

or three employees from the municipality of Kristiansand ‘’ - says Anna Despard Asgard, a 

Senior Advisor at Miljøfyrtårn. The municipality was contacted by a local businessman, who 

had become concerned about the environment, improved environmental issues like waste 

disposal and established a Health Safety Environment system in his company and requested 

the municipality of Kristiansand: ‘’ I […] improved my environmental profile, worked hard 

to make my business eco-friendly, now I would like to get some proof for what I have done. 

‘’ As a result, the first Eco-Lighthouse diploma was assigned in 1997. Since then, when 

business becomes an Eco-lighthouse, it gets a permanent diploma as a decorative element 

and an Eco-lighthouse certificate that is valid for three years. By 2003 the initiative has 

grown into the formal non-for-profit Eco-lighthouse Foundation independent from the 

municipality. 
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      Figure 8. Eco-lighthouse logo. 

In 2011 the number of certificates started to increase steeply due to the introduction of Eco-

lighthouse web portal, accessible by all certified enterprises, certifiers, contact people, 

municipalities, Eco-lighthouse consultants, etc. The web portal is a communication tool, 

allowing foundation to track the certificates, certified enterprises’ activities and expiry dates 

of the certifications. This is also the place for climate environmental reporting, information 

and documentation on certification and recertification storage. At the same time, the portal 

provides no opportunity for the certified enterprises to create a network, communicate, share 

their knowledge and experience, and this is, as Anna Despard Asgard admitted herself, 

something Eco-lighthouse might need to look into.  

The other reason for the increase in the number of certificates was an introduction of the 

head office model. Anna Despard Asgard: ‘’ The key principle is that each location should 

have only one certificate: if you have ten shops, then each shop should have one certificate. 

[…] Then we introduced new rules in 2011-2012: if the organization is very centralized, then 

a lot of the criteria are being fulfilled at the head office, not in other locations, so we verify 

the criteria fulfilled in the head office and we do not have to spend time checking them in 

other locations.’’ New approach made the scheme more organized and applicable for large 

organizations and municipalities.  

Way Forward 

Anna Despard Asgard mentioned that the foundation is actively looking to achieve an 

international recognition of the scheme to enable it to compete with the global certifications 

and standards. Eco-lighthouse scheme has already gained some recognition. In 2000 Eco-

lighthouse won Best Social Innovation award from the British Institute for Social Invention 

in London. In 2001 it was awarded with a Hederspris at the Synergi 21 conference in 

Stavanger. Lately, the scheme has become recognized by EU as an environmental 
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management system: ‘’ We are the first recognized organization apart from EMAS. This 

allows Eco-Lighthouse certified enterprises to bid on a par with ISO 14001 and EMAS 

certified companies in Europe.’’ – says Anna Despard Asgard.  

5.1.10 Comparison of Eco-lighthouse and ISO 14001  

Eco-lighthouse is a national scheme with a less recognition as compared to ISO 14001 

international standard. However, there are several environmental certifications used in 

Norway: ISO 14001, EMAS, Eco-lighthouse and Nordic Swan (ecolabel) and out of them 

Eco-lighthouse certification scheme is Norway’s most widely used (Eco-lighthouse, 2018). 

Today 5 583 businesses in Norway are certified as Eco-lighthouses. One of the reasons for it 

is the scheme’s applicability to both large organizations and SMEs, while ISO 14001 is not 

always convenient and affordable for organizations of all the sizes.  

If an enterprise wants to become an Eco-Lighthouse, it is required to hire an external Eco-

Lighthouse consultant, who helps to identify the main environmental impacts of the 

organization and set an EMS. The enterprise will need Eco-lighthouse consultant only for the 

first certification and not for the following recertifications. However, some enterprises hire a 

consultant again for a short period of time to check, whether all criteria are fulfilled, before 

certifier comes. Alternatively, large organizations might choose to train their employee at 

Stiftelsen Miljøfyrtårn to always have an internal competent source in-house. There is no 

such a requirement to implement an EMS to ISO 14001 standard. 

As it was mentioned earlier, ISO 14001 has no legal basis, while to get certified with Eco-

lighthouse the enterprise must demonstrate and meet both the regulatory requirements and 

criteria imposed by the Eco-Lighthouse certification. However, as Anna Despard Asgard is 

pointing out: ‘’Our criteria are supposed to be well formulated and understandable for 

everyone. A lot of the criteria are based on legal requirements, but then we take the legal one 

and translate it into ‘’understandable Norwegian’’. Therefore, there is no additional need to 

meet governmental legislation, if the Eco-lighthouse requirements and fulfilled.   

Eco-lighthouse requires the fulfilment of basic block of general criteria, which are common 

for all industries (Eco-lighthouse, 2017). This includes developing EMS, integrated into the 

HSE or internal control system (that the enterprise must have anyway). On contrary, EMS to 
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ISO 14001 standard is an independent initiative, separately documented with the references 

to all relevant subdocuments.  

After providing organizations with common criteria Eco-lighthouse follows an industry-

oriented approach. Industry specific criteria have been developed in close cooperation with 

the companies (Eco-Lighthouse, 2009). Therefore, Port Authority Criteria covering 

environmental, health and safety legislation, energy use, emissions and set more realistic 

goals specifically for ports in Norway. Also, it might be needed to combine the requirements 

from different industries: ‘’… if you are a hotel, for example, you fill in the criteria for a 

hotel, if you have a restaurant on the ground floor of your hotel, you also add the restaurant 

criteria to your hotel criteria.’’ – says Anna Despard Asgard. Meanwhile, ISO 14001 has 

industry independent criteria and relies on companies’ self-assessment, giving them 

flexibility to build their own action plan based on the desirable level of environmental 

performance. Industry specific criteria are the core difference of Eco-lighthouse from ISO 

14001 and EMAS, reveals the interview.  

By now Eco-lighthouse has developed customized requirements for over 70 different 

industries (Eco-Lighthouse, 2018). The certificate is awarded by an independent appraisal 

done by a certifier, who is assigned by the municipality of business location. All the 

certifiers must be approved by Stiftelsen Miljøfyrtårn. At the same time, ISO 14001 

certifying body comes from an accredited certification company, which is not directly linked 

to the governmental authorities.  

Both instruments oblige companies to demonstrate their environmental improvements. 

While Eco-lighthouse requires certified companies to submit annual climate and 

environmental report to the Eco-lighthouse web portal. The report should include the 

performance regarding environmental indicators of industry specific requirements, the 

progress and already implemented measures as well as an action plan for the next year. ISO 

14001 does not require publishing annual environmental reports from the certified 

companies. Instead, they should develop and annually update environmental reviews.  

Both ISO 14001 and Eco-lighthouse certifications are valid for three years, after that the 

organization needs to be recertified. Additionally, ISO 14001 surveillance audits are 

assigned by the accredited certification body, which is not the case with Eco-lighthouse. 
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Eco-lighthouse certifiers are licenced, not accredited, as it is the case with ISO 14001. 

Accreditation is a time consuming and costly process, which leads to the increase of prices 

for the accredited agencies services. Eco-lighthouse excludes external audits in-between re-

certifications and, therefore, decrease the overall cost of being Eco-lighthouse. 

5.1.11 EcoPorts tools 

EcoPorts is a leading environmental initiative directly associated with the port sector in 

Europe. It was set by a number of proactive ports in 1997 and since 2011 it has been 

incorporated into the European Sea Ports Organisation (ESPO), the representative body of 

the port authorities, port associations and port administrations of the seaports (member 

states) of the EU and Norway (ESPO, 2018).  

The aim of EcoPorts is ‘’to increase awareness about environmental challenges, deliver 

compliance with legislation and demonstrate a high standard of environmental 

management’’ (EcoPorts, n.d.). 

EcoPorts Network 

The EcoPort’s network is the organizational driving 

force that improves and protects the environment 

through cooperation and knowledge sharing between 

the ports. Sotiris Raptis - EcoPorts Coordinator and 

Senior Policy Advisor for Environment & Safety at 

ESPO admits that the network is a good mechanism 

of searching information and best practices among the 

ports of different size and geographical location. 

According to the annual environmental review, most 

of the large European ports are the members of the 

EcoPorts, which is essential, as large ports have 

resources and the capacity to deal with environmental issues and implement innovative 

practices (EcoPorts, 2017). The network facilitates the flow of information also to the 

smaller ports, enabling them to see what larger ports do and implement it in their businesses. 

Figure 9. EcoPorts Statistics 

(EcoPorts, 2018). 



 

 

 

41 

EcoPorts network provides its members with two tools: Self-Diagnosis Method (SDM) and 

Port Environmental Review System (PERS). Those tools are voluntary and, as Sotiris Raptis 

emphasised in the interview, active participation of the members in EcoPorts network, 

sharing knowledge and experience with each other is the first priority for EcoPorts. This way 

EcoPorts can efficiently communicate the concerns and priorities of European ports to the 

authorities and public: the basis of the annual environmental report is the top ten 

environmental priorities of the port based on the answers of the member ports (EcoPorts, 

2016).  

Self-Diagnosis Method (SDM) 

To join the network, port has to get registered on the EcoPorts website and complete an 

SDM Checklist of 206 questions. SDM Checklist is an environmental checklist that allows 

the port authority to identify the main environmental challenges and risks in port. Once the 

questionnaire is completed, the member port gets an access to the SDM Comparison, SDM 

Review and Port Environmental Review System (PERS). SDM Comparison is an option to 

apply for a comparison of the port’s SDM score with the sector’s benchmark of 

performance, which is based on aggregate average data provided by EcoPorts members. 

SDM Review allows port to apply for an expert’s advice and customized recommendations 

on how to improve port’s environmental performance. The expert will run a gap analysis 

regarding the established environmental management standards and a SWOT analysis. 

Sotiris Raptis calls SDM a wake-up call, which shows the strengths and weaknesses of the 

ports on their way to obtain PERS. 

A completed SDM is valid for a period of two years. 

Port Environmental Review System (PERS) 

The Port Environmental Review System (PERS) is the only available port sector specific 

environmental management standard (EcoPorts, 2018). EcoPorts claims PERS to incorporate 

the main requirements of recognised environmental management standards and also take into 

account specificities of the ports. Sotiris Raptis stated that one of the main objectives of 

PERS is to prepare the ground for obtaining ISO 14001 and EMAS certification, although 

these certificates do not consider special characteristics of a port sector. For example, PERS 
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looks at the activities that are directly linked to the port operations, but also covers the 

activities of businesses located in the port territory, illustrating that the port authority is 

indirectly responsible for their decisions as a land owner. Therefore, as a part of PERS 

assessment, the port authority has to report what could be done regarding an environmental 

performance of other industries located in the port area. 

PERS builds upon the policy recommendations of ESPO and gives ports clear objectives to 

aim for (EcoPorts, 2018). The certification is valid for a period of two years. PERS 

assessment and certification are independently reviewed by the third certified party Lloyd’s 

Register Quality Assurance (LRQA, 2018).  

5.2 Environmental Policy 

Environmental policy is a statement by the organization of its intentions and principles in 

relation to its overall environmental performance, which provides a framework for action 

and for setting its environmental objectives and targets (ISO, 2015).  

Existence of an Environmental Policy established within an organization demonstrates that 

the environmental values are considered in organizational decision making. Unfortunately, 

this is not always the case due to the several reasons. First, environmental effects are 

economic externalities and polluters do not bear the consequences of their actions as the 

adverse effects occur globally or/and in the future. Second, natural resources are common 

goods that are easily accessible and, therefore, under-priced. When individuals use common 

goods in the pursuit of personal gain, neglecting the well-being of society, the tragedy of the 

commons occurs. In order to avoid this economic issue, organizations should act sustainably 

and make responsible decisions. Environmental policy demonstrates organizational intention 

to exclude opportunistic behaviour through acting ethically, considering the limitations of 

common resources and aiming to decrease the negative effects of their activities.  

5.3 Sustainability Reporting  

The times, when sustainability disclosure was the prerogative of a few remarkably 

sustainable and CSR-oriented organizations, have irretrievably passed. Despite the 
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shareholder primacy view discussed by Milton Friedman in his study on social responsibility 

of business, nowadays business of business is no longer cultivated around increasing profits 

(2007). According to the conflicting stakeholder theory of R. Edward Freeman, modern 

organization has the obligations not only to its shareholders, but to all its stakeholders (Stieb, 

2009). Today sustainable disclosure in light of an open dialog with the public is a crucial 

element in succeeding in the long term and the best practice adopted by the companies 

worldwide. No doubt that sustainable reporting has gained a foothold in a modern business 

environment (EY, 2016). 

5.3.1 Seven core subjects of sustainability reporting  

Notwithstanding the primary focus of environmental sustainability in this paper, when it 

comes to sustainability reporting, it is essential to focus on all aspects of the CSR reports. 

ISO 26000 standard providing the guidance on social responsibility for organizations, 

defines seven core subjects of CSR that the organizations should focus on. Those subjects 

are often discussed in sustainability reports of the companies (Port of Gothenburg, 2018). 

1. Organizational Governance  

Organizational governance is a core function of all kinds of organizations as it serves as the 

framework for decision making within the organization. It is the system by which an 

organization makes and implements decisions to achieve its objectives. In the context of 

social responsibility, organizational governance is the most important factor in enabling an 

organization to take responsibility for the impacts of its decisions and actions and to 

integrate social responsibility into the organizational culture (ISO, 2007; ISO, 2014). 

Organizational governance can include both formal mechanisms based on defined 

governance procedures and informal mechanisms that are strongly associated with the 

organizational culture and values, often influenced by the leaders of the organization.  

According to ISO 26000, organizational governance is both a core subject on which 

organizations should act and a means of increasing the organization's ability to behave in a 

socially responsible manner with regard to the other core subjects (Fethallah et al., 2016). 

2. Human Rights  
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The second core subject is based on the Universal Declaration of Human Rights, which 

provides the basis for internationally recognized human rights law (United Nations, 1948). 

ISO 26000 requires an organization to have the responsibility to respect and support human 

rights, including within its sphere of influence and through the collaboration with 

stakeholders. The collaboration with a partner that is known to violate human rights is a 

complicity and breaks human rights law. ISO 26000 suggests the organizations to consider 

possible human rights violations by any business partners along their value chains and 

terminate any collaboration in case such a violation occurs (ISO, 2007). 

Among the fundamental human rights, there is a right to work, which must be respected by 

any organization. The international human rights law is dealing with the areas, according to 

which organizations must align their activities (ISO, 2007):  

• equal opportunities and non-discrimination, 

• measures to prevent and eliminate torture and other cruel, inhuman or degrading 

treatment or punishment, 

• the freedom of association and collective bargaining, 

• elimination of forced labour, 

• elimination of child labour, 

• protection of migrant workers and their families, 

• rights of persons with disabilities. 

3. Labour Practices  

Secure employment is a cornerstone of living standards improvement, while meaningful and 

productive work is a vital aspect in human development. The absence of these factors leads 

to the wide range of social problems. The creation of jobs and wages are the organization's 

crucial economic and social contributions. To provide a high-quality working experience and 

improved living standards of the workers and their families, the organization should act upon 
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socially responsible labour practices that are essential to social justice, stability and peace. 

Those labour practices include (ISO, 2007; ISO, 2014): 

• the recruitment and promotion of workers;  

• disciplinary and grievance procedures;  

• the transfer and relocation of workers;  

• termination of employment;  

• training and skills development;  

• health, safety and industrial hygiene;  

• any policy or practice affecting conditions of work, in particular working time and 

remuneration. 

Discussing the impact of labour practices, the ISO 26000 refers to the International Labour 

Organization (ILO) established for setting global labour standards. Additional ILO labour 

practices include the recognition of worker organizations, participation of both workers and 

employer organizations in collective bargaining, social dialogue and tripartite consultation to 

address social issues related to employment (ISO 2007). 

 

4. The Environment 

Environmental and social responsibility is the central focus of this paper. Organizations are 

constantly making irretrievable environmental changes that lead to the wide range of 

environmental challenges. In order to contribute to mitigation of these challenges, ISO 

26000 requires organizations to respect and promote the following environmental principles 

(ISO 2007):   

• Environmental responsibility. The organization should take responsibility for its 

environmental impacts and aims to improve both its environmental performance as 

well as the performance of others within its sphere of influence.  

• Precautionary approach. The organization should follow the precautionary 

principle: the absence of full scientific certainty about the risk of damage to the 
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environment and human health cannot be used as an excuse for postponing cost-

effective measures to prevent this damage. Cost-effectiveness should be considered 

in the long-term perspective. 

• Environmental risk management. The organization should launch programs based 

on the environmental risk and sustainability approach, evaluating, avoiding, 

decreasing and mitigating environmental risks and impacts from its actions. 

Additionally, the emergency response procedures should be developed to reduce and 

mitigate environmental, health and safety impact caused by accidents. The 

awareness-raising activities should be implemented to inform the authorities and 

local community about environmental incidents. 

• Polluter pays principle. The organization is to bear the cost of pollution caused by 

its activities to prevent damage to human health and environment. The cooperation of 

organizations, joining forces in coping with costs of major environmental incidents, 

is possible. 

5. Fair Operating Practices  

Fair operating practices focus on the ethical conduct of an organization's relationships with 

its stakeholders.  

The organization should demonstrate an anti-corruption behaviour, implementing anti-

corruption practices; identifying and avoiding any risk of corruption and supporting and 

training employees to counter corruption and bribery.  

The organization can be politically involved to encourage the development of public policies 

that benefit society at large. However, it should demonstrate a responsible political 

involvement, being transparent about lobbying, political contributions, political involvement 

and potential conflicts of interest. 

Organization should promote fair competition, complying with competition laws and 

regulations, cooperating with appropriate authorities, increasing employee awareness, 

preventing anti-competitive behaviour such as taking advantage of social conditions (e.g., 

poverty) to gain competitive advantage. 
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The organization should promote social responsibility in its value chain, incorporating 

ethical, social, environmental and gender equality requirements into purchasing, distribution 

and contracting practices as well as monitoring partner's practices to avoid compromising 

organization's own commitment. 

Organization should demonstrate the respect for intellectual and physical property rights 

and traditional knowledge (ISO 2007). 

6. Consumer issues 

This core subject deals with the obligations the organization has towards its customers and 

aims at minimizing risks in the use of the services and products provided to the consumers. 

These obligations include educating consumers about the product/service, eliminating 

misleading, unfair or unclear marketing information and contractual processes, promoting 

sustainable consumption, protecting health and safety as well as data and privacy of the 

consumers. ISO 26000 encourages the companies to develop products and services 

accessible for all consumers, including vulnerable and disadvantaged ones (ISO 2007). 

7. Community Involvement and Development  

Businesses do not operate in a vacuum. Organization should consider itself as a part of the 

community it is operating in. Community involvement and community development are 

indispensable elements of sustainable development (ISO, 2014). 

The following specific principles are applicable to community involvement and 

development. According to ISO 26000, an organization should demonstrate sustainable 

community involvement through the following principles (ISO, 2014): 

• recognition and taking into the account the rights of community members to make 

decisions in relation to their community  

• recognition and considering unique characteristics (e.g., culture, religion, traditions 

and history) of the community of company’s operation  

• recognition of the value of working in collaboration with community, getting 

involved into experience, resources and efforts sharing  
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The seven core subjects within the sustainability reports and environmental reviews of 

researched harbours are discussed in Chapter 6.2.3. 

5.3.2 Relationship between CSR, sustainability 
disclosure and financial performance 

The moral evaluation of CSR actions, as well as the motivations, consequences and 

characteristics of those actions, can have various root causes and studied within the confines 

of normative ethical theories. Disregarding, whether the profit increase is a main motive 

behind the implementation of a CSR practice, it can become an outcome of such a strategic 

decision. According to the Caroline Flammer’s study on correlation between CSR 

shareholder proposals and financial performance at approximately 6 000 companies, the 

adoption of close call CSR proposals leads to a significant increase in shareholder value by 

1,77 per cent (Flammer, 2015). In light of the resource-based view, this finding makes CSR 

a valuable resource.  

Sustainability reporting, in its turn, is an illustration and communication of those CSR 

proposals and initiatives that had a go decision within an organization to the public. There 

are a few evidential studies proving beneficial effect of the transparency created by 

sustainability reporting on the performance of the company. A 2009 meta-analysis of 251 

studies of the relationship between corporate social and financial performance indicated the 

positive effect of CSR on CFP and declared that there is a high chance that organizations 

might prosper through intensively communicating their CSR achievements. The research 

also focused on transparent CSR reporting of the companies and revealed the positive market 

reactions to it (Margolis, 2011). Positive market reactions to environmental, social, and 

governance engagements were also documented in American public companies within an 

''Active Ownership'' finance study. Moreover, the study indicated a positive abnormal return 

of an average of 4,4 per cent a year as well as the improvements in activists' operating 

performance, profitability, efficiency, shareholding, and governance as a result of successful 

CSR engagements (Dimson et al., 2012). Not only the transparency as it is, but also the 

quality of environmental disclosure should be considered as a new factor influencing the 

value of sustainable firms. According to the research by Plumlee et al., the companies with a 

higher quality of voluntary environmental disclosure face the increased cash flows (2015).  
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Recent research, investigating the relationship between sustainability reporting and firm 

value based on listed companies in Singapore, has indicated that sustainability reporting is 

positively related to firm’s market values notwithstanding the sector or firm status such as 

government-linked companies and family businesses (Loh, 2017). 

5.3.3 Relationship between CSR, sustainability 
disclosure and access to capital  

Socially responsible investment (SRI) is an approach to investment that aims to account for 

environmental, social, governance (ESG) and ethical factors, driven by a need for a superior 

risk management and sustainability of long-term returns (Scholtens, 2014). Although there is 

no methodology to assess responsible investing, Eurosif has provided investors with seven 

SRI strategies, which include investing in themes or assets linked to the sustainability 

development, weighting best-performing investments based on ESG criteria, investing into 

engaged in and voting on sustainability matters companies, investing into organizations and 

funds generating social environmental impact apart from the financial return, integration of 

ESG criteria to the financial analysis and assessment (Eurosif, 2016). These strategies were 

created in 2012 to assist investors in making an SRI and transparent companies in need for 

funding. The popularity of the SRI strategies continues to grow worldwide and the ESG 

integration is the second fastest growing strategy as for 2016 (Bloomberg, 2016). Increasing 

interest in SRI and ESG criteria from investor’s side implies that more transparent and CSR 

engaged companies face lower capital constraints and, therefore, have a wider open door to 

new sources of capital. This hypothesis was supported within a research by Cheng et al., 

which documented that the firms with a superior CSR performance are better positioned to 

obtain financing in the capital markets. High transparency levels decrease informational 

asymmetries between the CSR reporting company and investors, which helps the company 

to convince investors that it is a competitive and low-risk investment option (Cheng et al., 

2011). superior stakeholder engagement enhances the revenue or profit generating potential 

of the firm through the higher quality of relationships with customers, business partners and 

among employees.  
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5.3.4 Other influence of CSR and sustainability  

Strategic view of CSR considers CSR programme as a differentiation strategy, which 

primarily purpose is standing out from the competition and raising company's profitability 

(Rangan et al., 2012). Communicating good deeds create a positive reputation of a general 

firm quality and increase the consumer's willingness to pay in competitive markets. The 

research has distinguished that in a highly competitive market environment, market players 

are more socially responsible and tend to initiate more types of CSR programmes as they 

exploit strategic CSR to positively differentiate themselves (Fernandez-Kranz and Santaló, 

2010). Positive reputation is closely connected with the level of customer trust and loyalty, 

which can have a direct and profound effect on a company’s bottom line (Raman et al., 

2012). Therefore, reputation is vital for the survival of a business. 

Issued reports are the means of interaction with stakeholders, local and global communities. 

In highly competitive markets, communicating organization's sustainability commitments 

increases company's performance, reduces negative social influence such as consumer 

boycotts, and benefits society at large (Fernandez-Kranz and Santaló, 2010).  

Developing CSR strategy, establishing EMS, participating in joint sustainability initiatives 

as well as collecting information about sustainability measures and constructing CSR report 

can motivate the company to take a fresh look at the long-held practices, create a new 

approach towards waste management and share this in-house know-how with the partners. 

Sustainability reporting can lead to discovering the insights into potential changes in 

business (EY, 2016). CSR and Sustainability disclosure can initiate innovation, modernize 

the processes and, as a result, reduce environmental impact.  

Reporting can be very influential not only towards external stakeholders, but it can also have 

a direct effect on employee’s satisfaction and productivity. Sustainability achievements of 

the organization communicated through the CSR reports to the employees might provide an 

additional meaning and value to their job. Several experiments run by psychologists and 

behavioural economists have proven that the employees, whose occupations are traditionally 

regarded as having some meaningful purpose, large and ‘’noble’’ goal, derive more 

satisfaction from a feeling that their job brings value to the society and environment, which 

leads to the lower reservation wages (Ariely et al., 2008).  Apart from inspiring current 
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employees, sustainability disclosure can become a decisive factor in a competitive job 

market. Organization's reputation for responsible transparent disclosure can attract new 

talents and assist recruiting efforts.  

Apart from inspiring current employees, sustainability disclosure can become a decisive 

factor in a competitive job market. Organization's reputation for responsible transparent 

disclosure can attract new talents and assist recruiting efforts (Crifo and Forget, 2012). In 

fact, more responsible, ''green'' organizations can recruit motivated employees with 

teamwork values, which will secure organizational survival and long-term performance 

(Brekke and Nyborg, 2005). 
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6. Findings  

6.1 Instruments for Communicating 
Environmental Ambitions 

To identify the best practices and provide essential recommendations for the Port of Bergen 

authority, an in-depth assessment of the various instruments adopted by a significant number 

of selected ports is necessary. The following table contains the research results across seven 

sub-dimensional performance indicators for communicating environmental ambitions based 

on the interviews with the representatives of the selected ports, information contained in the 

ports’ annual and sustainability reports and the results of a survey, the port representatives 

filled in.  

Table 4. Instruments for Communicating Environmental Ambitions Performance Indicators. 

6.1.1 Port’s vision and mission statement  

Like businesses, some port authorities formulate and periodically update their vision and 

mission statements that communicate the port’s ambitions regarding the development of port 

and an intention for scrupulous serving stakeholders needs.  
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Port’s vision can also be used as a tool for stating an environmental ambition of the port to 

the stakeholders. Apart from including business vision and mission into the annual report, 

some ports, such as the ports of Stockholm and Gothenburg, choose to come up with the 

separate statements in their sustainability reports to highlight their long-term goal regarding 

social and environmental responsibility, e.g. ‘’ Our vision is an efficient operation of the 

port, contributing to an environmental protection, sustainable society and economy. Our 

mission is to achieve a 20 per cent reduction of carbon dioxide emissions from shipping 

within the port’s geographical area by 2030.’’ Existence of a vision and/or mission statement 

linked to an environmental sustainability is taken as an important performance indicator in 

this research, influencing successful communication of port’s values to the stakeholders. 

Twelve ports have developed their vision and/or mission statements, and six of them 

indicate the environment/sustainability/environmental sustainability as one of the priorities 

within those statements (Table 4). The vision of the Port of Bergen is: ‘’Bergen – 

fremtidsrettet internasjonal miljøhavn’’ (Bergen – future-oriented international 

environmental port) (Bergen og Omland havnevesen, 2009). Although the Port of 

Trondheim authority admits that its vision was developed for the benefits of society, 

business and environment, the statement itself has no explicit focus on the social or 

environmental values, as it is the case with the vision of the Port of Stockholm: ‘’Ports of 

Stockholm is the number one Baltic Sea port – a business-promoting and welcoming partner 

with a focus on sustainability’’ (Ports of Stockholm, 2016; Trondheim Port, 2014). The 

ports, separating their business vision from environmental values, underline the ambition of 

pursuing economic growth, getting sustainable competitive advantage, increasing value 

creation, developing state´s largest port, in their statements (Port of Helsinki, 2018; 

ROSTOCK PORT GmbH, 2018; Hamburg Port Authority, 2018; Port of Gothenburg, 2012). 

Although, neither ISO 14001, nor EMAS requires the ports to link their vision and mission 

statements to environmental sustainability, 46 per cent of researched ports use this as an 

instrument of communicating their core values to the public, demonstrating that 

sustainability is a high priority for the port’s authority.  
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6.1.2 Environmental policy and report/review are 
available to the public 

As it was discussed in Chapter 5.1.8, to get an official recognition of EMS under EMAS, the 

port should publish annual environmental reports, statements and intensively communicate 

environmental performance to the stakeholders. In its turn, ISO 14001 standard requires the 

port to develop and annually update an environmental review and make an environmental 

policy publicly available, implying that if anyone from the public requests the environmental 

policy set by organization, organization must present the policy to them (ISO, 2010). Criteria 

Environmental Policy is available to the public and Environmental Report/Review is 

available to the public check, whether these requirements are fulfilled for an existing or 

potential EMS certification, and to what degree the port is maintaining the dialog with the 

public.  

Eleven ports have released and published either an environmental policy or a report or both 

(Table 4). The Port of Bergen, aiming at getting certified to ISO 14001 standard, is one of 

two ports that have not communicated any of two documents to the public yet. Most of the 

ISO 14001 certified ports keep their environmental policies available to the public through 

the port’s websites. The representatives of Hamburg, Aalborg and Rostock ports provided 

environmental policies upon request. Although the Port of Helsinki is ISO 14001 certified, 

the policy was not provided after repeating requests, which signifies a noncompliance and 

clearly requires a further investigation by ISO.  

6.1.3 Environmental personnel at port 

Most of the largest European ports have at least one environmental/sustainability manager, 

who is ensuring that the port departments comply with both external legislative 

environmental standards and internal environmental requirements set by the port. He/she 

creates, implements and monitors environmental strategies and action plans to promote 

sustainable development in port. Environmental manager communicates the port’s strategy, 

targets and requirements to the departments, monitors and evaluates, whether the superiors, 

peers and subordinates follow them accordingly. One of the key responsibilities is assessing, 

where improvements can be made within organization, proposing and implementing these 

positive changes. Therefore, existence of such an employee, whose primary focus is 
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corporate social and environmental responsibility, is essential not only for the port’s 

sustainable operation, but also for initiating change management projects, leading 

implementation of environmental policies and practices, setting and achieving environmental 

targets beyond those required by legislation.  

Existence of a designated environmental personnel is a criterion, identifying whether port’s 

human resources are assigned with any environmental responsibilities. The Existence of 

environmental manager(s)-specialist(s) signifies that the Port has at least one environmental 

specialist, whose focus is solely environmental sustainability and who could potentially 

develop and maintain an EMS at port, cooperate with the EMS certifiers, incorporate green 

practices, initiate cooperation with other ports, issue sustainability review/reports, 

communicate with the public, etc. The job tittle of an environmental specialist could be one 

of the following: Environmental Manager, HSE Manager, Environmental Controller, 

Environmental Strategy Manager, Sustainability and Environmental Manager, CSR 

Manager, Environmental Coordinator or equivalent. Existence of environmental 

responsibilities of key management personnel criterion defines, whether the environmental 

responsibilities are assigned to the top management level. 

According to the results of a survey and interviews, all ports have got designated staff 

assigned with environmental responsibilities (Table 4). The Figure below shows the number 

of employees with environmental responsibilities at the ports, except for the Port of Rostock, 

where the environmental responsibility is reported as ‘’decentralized’’, i.e. there is no 

environmental manager at the port and environmental duties are spread among the number of 

employees, which is unknown by the reporting port representative Andrej Vatterrott 

(Rostock Port Development and Strategy).  
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Figure 10. Number of Environmental Personnel at Ports. 

The Port of Aalborg has got the highest number of environmental employees followed up by 

the ports of Amsterdam and Stockholm. The reason for that is following an approach of 

spreading environmental responsibilities among many employees, while also having one 

environmental coordinator, who ensures that those responsibilities are fulfilled, as the 

interview with Environmental Coordinator and Harbor Engineer of the Port of Aalborg, 

Brian Dalby Rasmussen, revealed.  

Although the Port of Flåm is the smallest port of the list with the total number of two 

employees, they both fulfil environmental duties on daily basis, as it was clarified in the 

explanatory email of Jon Olav Stedje, Manager Port Operations. The Port of Bergen has got 

only one environmental employee, who specializes on environmental management and 

sustainability at port. All ports, except for the ports of Flåm and Rostock, have got at least 

one environmental manager, whose primary specialization is environmental sustainability 

(including health and safety) at the port.  

In the interview Environmental Manager of Copenhagen Malmö Port Petra König stated that 

her responsibilities include the maintenance of EMS to ISO 14001 standard, keeping up with 

permits and legislative policies to ensure port’s legal operation, developing future strategy 

for the port based on the upcoming trends. Petra König admits that she is also an 

environmental consultant for all the employees: ‘’ I am sort of a hot-line for the colleagues 
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with all the questions: what we are doing right now - is this okay? We have a customer and 

he wants this product – is it in line with our permits or do we need to somehow contact 

environmental authorities? How much fuel consumption do we have per year?’’ The variety 

of responsibilities of the environmental manager clearly shows that to operate sustainably the 

port of a large size needs to have qualified human resources with the constant focus on 

decreasing environmental impacts and improving performance.  

6.1.4 Internal strategic communication  

Unfortunately, the full dedication of port’s top management towards the implementation of 

an action plan or EMS cannot guarantee successful launching. New environmental initiative 

within an old organization involves the change in working process, behavior of employees 

and resource management. According to Harvard Business Review, more than 70 per cent of 

strategic change initiatives fail, because the reason for change is often not transparent 

enough and poorly communicated to all stakeholders influencing the change process (Beer 

and Nohria, 2000). It is often the case that only the top management fully understands, why 

the change is essential and communicates the idea to the middle management, which fails to 

explain the rationale behind necessary actions to the rest of the workers, who, as a result, 

often show high degree of resistance to change (Kotter and Schlesinger, 2013). 

ISO 14001 requires organizations to communicate environmental policy to all employees, 

working within or on behalf of the organization (Hammar, 2018). Ideally environmental 

values stated in the policy should be a part of the port’s organizational culture, which could 

illuminate the resistance to environmental change. Therefore, it is essential to educate 

employees on the essence of climate change, air and water pollution, waste management, 

noise pollution, etc.; and teach them the ways of contribution towards solving the world’s 

environmental challenges through their work. Thus, the Existence of an environmental 

training program for port employees is a performance indicator that identifies, whether the 

port ensures employees' environmental awareness and competence.   

Additionally, under ISO 14001 requirements, organization needs to ensure high competence 

of employees, whose work affects organisational environmental performance; determine 

training needs associated with the environmental aspects and EMS; where applicable, take 

actions to acquire the necessary competence; and evaluate the effectiveness of the actions 
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taken. Applicable actions can include, for example, the provision of training to, the 

mentoring of, or the re-assignment of currently employed persons; or the hiring or 

contracting of competent persons (Performance Review Institute, n.d.). Therefore, 

environmental training would not only boost the competence of existing employees, but also 

eliminate the need of acquiring new resources to fulfil this requirement. 

Only three ports have implemented an environmental training for port’s employees (Table 

4). Such a low rate correlates with the results of Port Environmental Review, where in 2016 

EcoPorts estimated an 11 per cent decrease in the number of ports that have an 

environmental training program for their employees compared to the estimations of 2013 

(EcoPorts, 2016). 

The Environmental Manager of Copenhagen Malmö Port Petra König explained the way the 

port authority organizes an environmental training for all employees in port: ‘’ Twice a year 

we have a three-day training program. The goal is that everybody within the company should 

attend at least one of the days. The curriculum of a program is repetitive for all three days (as 

we cannot take everyone out of production at the same time) and then everybody gets to 

choose which date they can attend. This is where the management can explain the economic 

and financial situation in the port, discuss the news, etc. There are different stations with 

different themes, and the Environment is always one of the themes within a program. I 

always try to find new topics: it can be our environmental goals or an EMS that we have just 

updated, changed quite drastically and improved a lot.’’ Petra König also underlined that 

environmental training is performed through not only communication of environmental 

themes to staff, but also an active participation of employees in decreasing environmental 

impact of the port: ‘’… so, employees are quite aware, they come to me and tell me they are 

not feeling comfortable with something functioning this way or that way, because it is 

having an environmental impact, they would like to make a change to decrease it. So, there 

is quite a big awareness, they are very proactive, they have a lot of comments, ideas…’’. To 

facilitate employees’ proactive behavior, Petra König reports the efficiency of a workshop 

training method: ‘’… at the same time I am out meeting different groups [of employees] at 

different terminals, looking together at what kind of environmental impacts we have and 

making workshops together. They can contribute with their own thoughts, and we try to 

work on it together […], – it makes us think outside the box sometimes.’’  
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Although the port of Aalborg does not provide any environmental training to its employees, 

its environmental controller Brian Dalby Rasmussen acknowledges the importance of 

internal communication: ‘’ … we try to promote the culture of doing things smarter, because 

your workday is a subject for improvement, if you are using one kind of machine, think, how 

you can use it more efficiently…’’ and interaction with port staff regarding environmental 

issues: ‘’ There is a short way to my desk, where the ideas are collected and processed. It is 

my job to take these ideas, either implement them or let them die loudly. […] We are trying 

to push people to come forward with ideas.’’ The interview reveals an example of an 

employee’s idea that was successfully implemented at the Port of Aalborg: ‘’… on the way 

out of the office we put the recycling rubbish bins, which can be used by the drivers without 

getting off the car. It was a move to fight the problem of truck drivers, throwing the garbage 

out of the window. One of our employees came up with this idea, when he was on vacation 

and saw a similar system abroad, he took a picture of it and came straight to the 

environmental manager. We tested it, and it was a big success, we had to empty the 

recycling tube twice a week, i.e. it collects a lot of garbage that is no longer out in the 

environment.’’  

6.2 Environmental Sustainability Instruments at 
Ports  

This Chapter executes an analysis of studied ports according to the instruments previously 

discussed in Chapter 5. The Figure below shows the assessment of the ports’ performance 

across eight performance indicators.  
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Table 5. Environmental Sustainability Instruments Performance Indicators. 

6.2.1 Environmental Management System (EMS) 

The importance of having an efficient EMS in port has been revealed in detail in Chapter 5.1 

of this Thesis.  

Existence of certified EMS performance indicator checks, whether the researched ports have 

established an EMS, which type of EMS was chosen by the port authority for 

implementation, and what EMS tool the port pursued. As it has been discussed in the 

literature review, SDM and PERS are perceived as the tools used by the ports as the first 

steps on their way to obtain an ISO 14001 or EMAS certification, therefore, they were also 

included into the multiple-choice survey to identify, at what stage the port is on its way 

towards the potential establishment of an EMS.  

EcoPorts network membership  

EcoPorts network is intended to provide its members with the best practices and mitigation 

cases regarding the most sorts of pollution associated with European ports. The network 

encourages small and large ports to cooperate, share knowledge, learn from each other’s 
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experiences and internal environmental agendas, become a part of mutual projects and 

initiatives.  

Eight researched ports have developed and certified EMS to the internationally recognized 

standards and the Port of Trondheim got certified its EMS with Eco-lighthouse national 

scheme (Table 5). As it is seen from the results, certified Nordic ports prefer ISO 14001 

standard over EMAS. This trend is adopted not only in the Nordics: according to the 

EcoPorts Network data, only six ports out of 94 have certified their EMS with EMAS 

standard, while 49 ports hold an ISO certification (EcoPorts, 2018). The majority of EMAS 

certified ports from this list have also achieved ISO 14001 and PERS certifications. As for 

the EcoPorts port members, EMAS is the most popular among Spanish ports (EcoPorts, 

2018).  

Although the Port of Bergen has not got a certified EMS system, it has completed an SDM 

Checklist to confirm its current EcoPorts membership along with another seven researched 

ports. No researched ports have chosen to certify their EMS with a PERS standard. As for 

now, there are 28 ports certified with PERS across nine countries and there are no Nordic 

ports among them (EcoPorts, 2018).  

Independent networks and cooperation of the ports 

Although the Port of Aalborg is no longer a part of EcoPorts Network, its Environmental 

Controller Brian Dalby Rasmussen states that the port maintains a close cooperation with 

other ports: ‘’ … we had to establish the black and grey water facilities. We talked to 

Copenhagen Malmö Port to figure out, how they do it in Copenhagen. We also went to 

Skagen Havn, because we know, they have just established this kind of facility in port. They 

had the first two-three cruise vessels discharged at that time. So, we wanted to visit them, 

because they have got a recent experience in handling this issue. So, we saw […] their 

equipment, found out the names of the suppliers, etc. We tried to pull out every source of 

information to settle our own system as good as possible.’’  These examples signify the 

demand for knowledge sharing and practical value of a ports network. Brian Dalby 

Rasmussen mentioned the port’s intention to rejoin EcoPorts network in the future. 
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He also emphasizes the role of collaboration not only with the ports, but also with industrial 

companies: ‘’Six years ago, we created an industrial network, group of 25 companies, and 

now we are 170 companies – members of this network. We work a lot to share our practices 

within this network and inspire other companies to decrease their environmental impact. We 

are working with partners and local community to spread the word.’’  

Copenhagen Malmö Port is a part of Neptunes Project, which involves the cooperation 

between ports from around the world and sharing the experience of reducing noise pollution. 

This initiative is discussed in detail in Chapter 6.3.3. 

6.2.2 Environmental policy 

Both ISO 14001 and EMAS state the existence of an environmental policy as a vital 

requirement to achieve certification. As for PERS: policy should include the set of 

environmental goals, objectives or targets to state the focus of intended environmental 

improvement and aim to improve environmental standards beyond those required under 

legislation, which has become a motivation behind setting Environmental Policy 

performance indicator in this research. 

All ports reported the existence of either internal or external environmental policy. Apart 

from the ports of Trondheim and Rostock, the ports’ policies aim to improve environmental 

performance beyond the legislative requirements (Table 5). ‘’The port aims constantly to 

enhance the environmental performance. The basis to our operation is set by the national and 

international legislation, but we constantly keep working to serve our clients better and that 

often means that we perform better than the legislation [requires].’’ – Aino Rantanen, 

Quality and Environment Management of the Port of Helsinki. ‘’Yes, legislation is the basis, 

and we aim to be in the forefront.’’ – Petra König, Copenhagen Malmö Port.  

The analysis of all eight publicly available environmental policies allowed to derive the 

following similarities, serving the basis for the common focus of the ports: 

• Reduction of environmental impacts from the port activities; 

• Prevention and mitigation of air pollution; 

• Energy consumption efficiency; 



 

 

 

63 

• Compliance with environmental legislation; 

• Efficient use of resources; 

• Water pollution mitigation; 

• Noise pollution mitigation; 

• Waste management.  

Additionally, Freeport of Riga, the ports of Gothenburg and Aalborg emphasize in their 

policies the importance of internal and external communication and demonstrated their 

willingness to actively collaborate with the customers, suppliers, relevant authorities and 

other stakeholders to achieve port’s environmental ambitions. The Port of Aalborg is 

intended to cooperate with the customers to find environmental measures that benefit both 

parties, while the port of Gothenburg aims at consulting and cooperating with the customers, 

suppliers and other stakeholders to contribute to the reduction of greenhouse gases, noise and 

local discharges to water and the atmosphere from shipping, port operations, port 

development and land transportation (Port of Gothenburg, 2012; Aalborg Port, 2017). The 

Freeport of Riga has admitted focusing on the creation of awareness in the society and 

among port’s business partners of the port’s environmental aims and tasks, as well as 

accomplished tasks in the environment protection area (Freeport of Riga, 2017). Apart from 

external communication, the Port of Aalborg is to motivate all port employees to take 

environmental responsibility in their daily work and make proactive environmental efforts 

(Aalborg Port, 2017).  

6.2.3 Environmental sustainability reporting 

While environmental policy states an overall official position and attitude towards the 

community and environment, regularly issued environmental sustainability report or review 

requires tangibility and accuracy in setting specific targets and deadlines as well as reporting 

on the status of the previous and ongoing sustainability projects.  

Chapter 5.3 reveals the motivation and benefits behind sustainability and environmental 

reporting. Ten out of thirteen researched ports regularly issue sustainability or 

environmental reports/reviews and seven of them define the goals, objectives and targets for 
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the next year environmental improvement. Additionally, eight ports report the progress on 

achieving previous goals and fulfilling environmental agenda (Table 5).  

The diagram below illustrates the focus of the researched reports in regard to the seven core 

subjects of ISO 26000 standard. 

 

Figure 11. Ports Environmental and Sustainability Reports’ Focus. 

There is a significant limitation to the reports comparison, since the reports of Oslo and Riga 

ports are purely focusing on the Environment, disregarding other sustainability subjects. 

Additionally, the Port of Helsinki and the Copenhagen Malmö Port do not issue separate 

sustainability reports but incorporate sustainability topics into their annual reports. The port 

of Aalborg only provides a limited environmental review revealing the key figures regarding 

energy, diesel, electricity consumption, climate impact, waste management, etc. 

Sustainability reports of the ports of Stockholm, Gothenburg, Hamburg and Amsterdam 

discuss all ten subjects as their sustainability reports are developed in accordance with GRI 

G4 global sustainability reporting guidelines, the most widely used sustainability reporting 

framework in the world that has a significant overlap and convergence with ISO 26000 

standard topics (ISO and GRI, 2014). However, despite the homogeneity of the reports, the 

Environment is a core subject that all of them pursue. 

Community Involvement and Development serves as the second most discussed subject in 

the reports. Reports reveal the joint projects they have with local community and residents. 

For example, the Freeport of Riga has an educational cooperation with the schools of the 

city. The port of Stockholm is looking into bringing social benefits to both citizens and 
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visitors, regularly carrying out the surveys to find out what people think about the port. The 

port of Oslo is working towards noise prevention and mitigation in Oslo Kommune, the 

architecture and the port aesthetics as being perceived as a better neighbor is the port’s goal. 

Although the Copenhagen Malmö Port does not explicitly discuss the community 

involvement within its report, Petra König states that community dialogue is a vital point of 

port’s sustainability agenda: ‘’ In Copenhagen, before the cruise season starts, we always 

have a meeting with all the residents in the area to tell them the number of ships coming this 

year. […] We also listen to the residents. For example, they told us they were very annoyed 

with a public-address system – with the loud speakers at the vessels. Then we spoke with the 

captains of cruise ships, and told them not to use loud speakers, when they are outdoors on 

the ship. However, then there were more complaints saying that they are still using loud 

speakers and we found out that every time they have a new passenger on the ship, they have 

to conduct the safety training – and a part of it is being out on a deck and using the loud 

speaker. Then we come back to the residents, saying that this is a part of the safety routine 

and they have to do it according to laws, otherwise, they cannot operate. Then residents say: 

‘’ Oh, okay, then we know, why.’’ This is a very good way of creating acceptance about a 

certain amount of noise from the ships.’’ 

6.3 Environmental Agenda 

In this Thesis organizational environmental agenda is considered as the list of specific 

environmental sustainability goals set per each quarter or half-year. Ten researched ports 

report an existence of environmental agenda. Port of Hamburg and Rostock report an 

absence of quarterly available environmental agenda. No data was gathered about 

Copenhagen Malmö Port.  

6.3.1 Ports’ priorities  

The port representatives were asked to choose subjects that fall under the environmental 

agenda and rank those subjects according to the agenda priorities at port. The subjects are 

correlating with the annual research by EcoPorts, revealing the top ten environmental 

priorities of European ports that were discussed in Chapter 4.2 in detail (EcoPorts, 2017). 
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Results of a survey allow to extract the first three priorities of ten researched ports: 

 

Figure 12. Top three environmental priorities of ten researched ports. 

(*) 3rd priority is determined among nine ports 

6.3.2 Air quality/pollution  

On average, air quality is the first or second priority for eight out of ten researched ports, 

which is positively correlating with the results of EcoPorts annual review (EcoPorts, 2017). 

The survey allows a free choice of priorities, meaning that the port representatives could 

choose several subjects per each priority. Port of Helsinki, Freeport of Riga, Copenhagen 

Malmö Port refused to reply to this question: as Petra König said, it is impossible to 

prioritise the subjects that the port is constantly working on and takes all as a first priority.  

Monitoring pollutants affecting both climate change and air quality is essential for 

acknowledging port’s impact. According to the survey results, eleven ports out of thirteen 

carry out air quality environmental monitoring at port. As Chapter 3.1 reveals, air pollution 

in port areas includes not only the pollution from port activities, but also from vessels at 

port. Ports are the actors, who can promote and incentivise the eco-friendly practices of 

maritime transport:  "Our goal is to use economic incentives for ships with the lowest 

environmental footprint in our ports," stated the representative of the Port of Bergen (Port of 

Oslo, 2017). In June 2017 Bergen Port along with nine Norwegian ports, including the port 

of Flåm and the Port of Oslo, have initiated the Environmental Port Index (EPI), which will 

focus on emissions from ships at berth. One of the goals of the EPI is to promote the good 

work the ships are already doing to reduce their emissions and environmental footprint (Port 

of Oslo, 2017).  

Air Quality in Bergen area 

Sensitivity: Internal 



 

 

 

67 

The Figures 13 and 14 illustrate the sources for PM and NOx emissions in Bergen area in 

2015. 

 

Figure 13. PM10 and PM2.5 emissions sources in Bergen area in 2015 (Høiskar et al., 2017). 

As it is seen from Figure 13, the dominant source for PM10 and PM2.5 is fuelwood. 

Shipping accounts only for eight per cent and ten per cent respectively. This is not the case 

with NOx:  

 

Figure 14. NOx emissions sources in Bergen area in 2015 (Høiskar et al., 2017). 

Dominant sources of NOx emissions are shipping as well as exhaust and dust from traffic. 

Pollution from Cruise Vessels 

As it was discussed in Chapter 3.1, cruise ships emit, while docked in port. In 2017 Bergen 

Port reached 307 calls, accommodating 534 221 passengers. Additionally, 329 calls are 
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planned for 2018. The table below illustrates that in 2017 Bergen Port is the busiest cruise 

ports in this study:  

Port of Oslo 101 Port of Aalborg 37 

Port of Trondheim 116 Port of Helsinki 300 

Port of Flåm 142 Port of Hamburg 150 

Port of Stockholm 257 Port of Rostock 190 

Port of Gothenburg 28 Port of Amsterdam 132 

Copenhagen Malmö Port 300 Port of Riga 39 

Table 6. The number of cruise calls per researched port in 2017. 

Both the number of calls and the duration at berth matter when estimating environmental 

impact of the cruise vessels. In Oslo cruise vessels stay at berth for approximately eight 

hours, while in Helsinki the duration time varies: some cruise vessels stay for approximately 

four hours, but the average time is from eight to ten hours as for international cruises. In 

Bergen the cruise vessel stayed in port for up to 15 hours in 2017.  

In Oslo Port cruise vessels account for 22 per cent of NOx emissions, while international 

ferries and cargo ships contribute by 35 per cent and 20 per cent of air NOx pollutants 

respectively. In Bergen most of calls are scheduled in a tourist season between May and 

September (Bergen havn, 2018). According to Bellona Environmental Agency, in 2017 the 

estimation of total carbon dioxide (CO2) emissions generated with cruise ships in Bergen is 

21 819 tonnes by burning 7 000 tonnes of fuel, while standby (Edvardsen and Lambrechts, 

2017). CO2 is a greenhouse gas emission, contributing to the problem of global warming 

and climate change. When it comes to the local air quality worsened with the pollutants 

emitted by cruise vessels, the following estimations have been made: PM10 - 4,82 tonnes; 

NOx – 334,16 tonnes; SO2 – 68,83 tonnes. Estimated level of emissions from cruise ships in 

Bergen is equivalent to 13 000 diesel cars, not to mention that the pollution from cruise ships 

comes on top of the offshore vessels, using the port throughout the year (Edvardsen and 

Lambrechts, 2017). Although the emissions from cruise ships are significant, they might 

unevenly affect air quality in various inhabited areas of the city.  

Wind Direction 
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The movements of emissions from harbour area are very dependent on weather conditions 

and wind direction. The interview with Tobias Wolf-Grosse, researcher at Nansensenteret, 

reveals that during the summer cruise season with the north or west wind emissions from 

ships in Bergen harbour will be transported to the inhabited areas near the sea line, which 

will affect the air quality in these areas. Tobias has been specifically studying the spread and 

concentration of NOx and PM2.5 emissions in the Bergen centre, focusing on the 

contributions from ships in Bergen Port. His finding also shows that in most cases, with high 

air pollution in Bergen city centre, the contributions from ships from Bergen harbour are 

small as emissions usually get transported out over Byfjorden and become diluted.  

However, the research also illustrates that due to a greater variation in large-scale wind 

direction, alternative weather conditions can occur in summer time. This will lead to the 

dominant contribution from ships in Bergen harbour to the air pollution in Bergen city 

centre. The reason for this is significantly higher emissions from each cruise ship compared 

to the supply ships. At the same time, under such conditions, the total concentrations of NO2 

and PM2.5 are significantly lower in contaminated areas than during high-air winter 

conditions. In winter relative and total proportion of emissions from docked ships in Bergen 

harbour increases for both NO2 and PM2.5 due to significantly higher energy consumption 

and emissions of each cruise ship.  

Therefore, the research reveals that emissions from ships are not a significant contribution to 

air pollution in the city compared to the main source – traffic. The only areas subject to the 

reduced air quality under certain wind direction are Sandviken, Bergenhus, Nordnes, 

Gyldenpris, Møhlenpris og Laksevåg.  

In Oslo wind direction affects the port emissions similarly: ‘’We have the main wind 

direction from the city towards the port and harbour area into the fjord. The highest NOx 

emission in Oslo is from the road traffic, which is 82 per cent, while everything from the 

port, including cruise, ferries, cargo - everything is nine per cent of NOx.’’ – says Heidi 

Nielson, Environmental Manager at port. 

  

Finnish regulations oblige the port of Helsinki to monitor air quality, therefore, measuring 

station is established in one of the harbors every second year. It stands there for a whole 

year, constantly measuring emissions online. Environmental manager Aino Rantanen says: ‘’ 
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We have had quite good results, the air quality in the harbor is normally a lot better than the 

other parts of the city.‘’ Alike in the port of Bergen, the reason for it is that Helsinki harbor 

is an open area, where air circulation is quite high. Environmental manager admits that port 

operations do not constitute the largest portion of city emissions as in Helsinki area there are 

energy plants, still running on coal.  

 

Onshore Power Supply (OPS) 

Even Husby claims that the current situation with OPS is that no party wants to take a first 

move: ports are waiting for the cruise companies to incorporate connecting points onboard, 

while vessels are waiting to see how many ports invest into new technology. Heidi Neilson 

supports this opinion: ‘’ Cruise ships don’t need to have it onboard, until they can use it, 

while ports don’t have any customers that could use it, so they are not going to build a 

facility that will cost more than a 100 million NOK without any guarantee that it will be of 

hand.’’ In Norway it is a discussion of who should start first. The port of Bergen is looking 

into becoming a pioneer in Norway, installing OPS facility first. 

 

The debate around OPS has been going on for a decade. Petra König agrees that OPS has a 

huge value, when it comes to the reduction of air pollution from ships at berth. However, the 

great value comes at a large cost: ‘’ OPS is extremely expensive to install both in ports, but 

also for the cruise ships.‘’ Vessels need to have an installed equipment enabling to charge in 

different ports worldwide. Such an equipment is a complex and expensive connection point 

onboard, which will require removing four or five passenger cabins for machinery. This is a 

huge investment for the cruise companies topped up with the loss of income from the 

removed cabins. As for ports, both Even Husby and Petra König admit that vessels have a 

different design and in order to reach the connection point of each ship the port will need to 

have a flexible technology on a quay, which can be moved for 200 - 300 meters along the 

ship. This is a problem for CMP: ‘’ We cannot have the wires lying on the quay, because we 

are driving around, handling waste and packages.’’ 

 

Therefore, there is a lot of issues that need to be solved for an OPS to become widespread. 

For example, the electricity companies have a problem of supplying so much electricity at 

one time for just a few hours – this creates a demand peak that is hard to meet. Additionally, 
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Copenhagen Malmö Port is a private port, which owners will not allow to invest in OPS as it 

will not have any return for many years ahead. Instead, the electricity companies are the ones 

that gain profit from this costly investment of ports, cruise companies and municipalities. 

Therefore, electricity companies can become potential contributors to installing OPS in port 

through bearing a part of a cost. 

One more disadvantage of OPS is that it does not mitigate noise pollution, which is one of 

the primary focuses of many ports, for example. When the ships are connected to OPS, it 

does not decrease the noise pollution: ‘’ the ventilation system, the pump station and things 

onboard are actually the ones that make the noise in port, this is not the engine as it might 

seem.’’ – says Petra König. 

 

There is only one port in Europe that has an OPS for cruise ships, and this is the port of 

Hamburg, the home port for AIDA cruises. As Heidi Neilson reports, OPS was a huge 

investment and the port of Hamburg has not paid for this solution – it was a cooperation 

between the city and EU funding: ‘’ We have estimated the cost of building OPS to supply 

two big cruise ships simultaneously – it costs at least around 110 million NOK for a facility 

that can supply cruise ships. Plus, you need to have a big building in port, which is an 

additional cost.’’ All in all, Heidi Neilson agrees with Petra König saying that OPS is a poor 

investment, also because this facility will be seasonally used for four or five months per year 

only. Additionally, she emphasises that not only for the port of Oslo, but ‘’ … for all the 

ports that looked into an OPS business case, this is a really poor investment ‘’, unless funded 

by the state.  

Heidi Neilson shares that it takes much time to adjust the smooth work of OPS facility, 

judging upon the experience of Hamburg Port: ‘’ … they have spent two years trying to get 

the facility work properly.’’ As managing OPS is more complicated for large ships are of 

different sizes, lengths, heights. Although the plug is of an international standard, the port 

still needs the facilities on the quay to enable the connection to all types of the ships.  

Interviewed experts agreed on the fact that OPS is not a cost-efficient technology, otherwise, 

it would have been implemented on a large scale. As the Port of Hamburg communicated to 

Heidi Neilson: ‘’There is no way we could have done it at home. It is really-really a bad 

business case.’’ Aino Rantanen claimed that in most cases OPS is a very cost-inefficient 
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measure. As for the port of Helsinki, the cargo traffic between Helsinki and Tallinn includes 

a short turnaround time. ‘’ The vessels stay only for an hour or two hours in ports - there is 

no time to hook up with any OPS, plus I don’t think it is efficient for the engines either, to 

cool them down for an hour only and then hit them up again.’’ – says Aino Rantanen.  

Additionally, Heidi Neilson stresses that it is important what type of emissions the actor is 

aiming to mitigate: ‘’…  when you are talking about air quality and NOx emissions, OPS 

only reduces when the ship is docked at berth, while the NOx emissions are also high, while 

the ships are manoeuvring in and out of the quay.‘’ OPS is a relatively new technology, 

which is effective for mitigating greenhouse gas emissions, such as CO2, while air quality 

can be improved more effectively with a mature technology – catalyst. 

Catalyst 

Catalyst can reduce nitrogen oxide emissions (NOx) at sailing, manoeuvring and at berth up 

to 80 per cent – reveals the research by Tobias Wolf-Grosse. ‘’ If you want to reduce as 

much NOx emissions as possible in an area, where the ships actually emit NOx, then a 

catalyst, which is an old technology really, that has been used for years and years, actually 

has better results.’’ – says Heidi Neilson. According to her experience, catalyst is an efficient 

solution, which is massively undervalued, as it is considered as an old technology, while 

OPS is a much more sophisticated and interesting innovation. OPS is preferred by 

politicians, who mistakenly consider it as a zero-emission mitigation, which is not the case - 

OPS provides lower NOx emissions, but not zero.  

One more problem revealed at the interview is the absence of any records regarding whether 

vessels coming to Oslo or Bergen have a catalyst installed or an OPS facility. This makes it 

hard for the ports to find out what technological trends are pursued by shipping companies 

and what steps ports need to undertake to accommodate those trends. However, Heidi 

Neilson specifies that according to her experience: ‘’ … quite a few of new ships install 

catalysts and what they also do is that they keep space for OPS, so it is possible to install at a 

later stage.’’ 
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6.3.3 Relationship with local community and noise 
pollution  

All in all, the results regarding Air Quality/Pollution correlate with the results of EcoPorts 

Study on top ten environmental priorities for European ports in 2017, which is not the case 

with the Relationship with Local Community (Figure 12), which is the second priority of the 

researched ports.  

Interviews reveal that for many researched ports noise pollution is directly related to their 

relationships with local community. It has already been described that CMP is aiming at 

establishing close connection with neighbouring inhabitants through collecting complaints, 

communicating the action plan, informing and reporting the status of the problem, educating 

on the reasons why the problem cannot be resolved. Additionally, Copenhagen Malmö Port, 

Port of Hamburg, Stockholm, Gothenburg, Helsinki along with the Port of Amsterdam, 

Rotterdam, Turku, Vancouver, New South Wales and others are involved into an 

international project Neptunes, aimed to tackle noise pollution from moored vessels in co-

operation with ports from all over the world (Neptunes, n.d.). In the interview Petra König 

(Copenhagen Malmö Port) reveals more information about the project: ‘’We have a number 

of complaints - and for larger ports like Rotterdam, Amsterdam this is a real problem – the 

complaints are about the noise pollution from the people that live close by and what we are 

doing together is that we are looking at how many complaints we have, the monitoring that 

we have done, what kind of values we have, do we have any good examples of how these 

problems have been solved?’’ Joint forces of the port serve a ground for knowledge sharing 

and result in a strong network between the participating ports. 

The Port of Aalborg also admits that they used to face a noise pollution problem: ‘’ Most 

ships […] have diesel generator running all the time and residents living near port area 

anticipate the noise levels from the port activities and vessels.’’ Therefore, the port of 

Aalborg ‘’hides’’ all loud vessels at the industrial quays and not the city quays. This allows 

the port to have no complaints regarding noise pollution. 

The Port of Oslo also invests into keeping its operations as quiet as possible – it has the 

world’s most silent cranes in the container terminal at Sjursøya. New equipment and routines 

for handling cargo is an ongoing issue in the Port of Oslo.  
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6.3.4 Development of port infrastructure 

While CMP, the port of Aalborg, Oslo, Rostock and others have already installed sewage 

reception facilities, the port of Bergen is building them at the moment as required under 

Annex IV Regulations for the Prevention of Pollution by Sewage from Ships of MARPOL 

73/78, which prohibits the discharge of sewage into water (International Maritime 

Organization, 2004).  

The port of Torndheim is installing high voltage power supply for "Hurtigruten" vessels and 

aiming at investing into the electrical port cranes and am additional high voltage power 

supply in Orkanger for the special ships, spooling pipes to lay down gas-pipelines at the 

seabed offshore. As Kurt Kristiansen (HSE and Security Manager at the port of Trondheim) 

admits, one spooling operation can take three weeks in port and the environmental footprint 

(CO2/NOx) will be improved, using electricity instead of marine fuel as well as the noise 

pollution will be reduced.  

6.3.5 Projects on environmental agenda 

Green Practices in Ports 

The diagram bellow shows the distribution of green initiatives practiced at the researched 

ports.  

 

Figure 15. Green practices at ports. 
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One of the leading green practices among the researched ports is establishing differentiated 

port charges to reward more sustainable vessels. Copenhagen Malmö Port has grouped 

different kinds of ships and established different associated charges to the groups. As Petra 

König says: ‘’ What we look at is what kind of costs we have for each kind of ships, for 

example, cruise ship has much more waste to handle than the car ship would have, so the car 

ship would get a lower fee than a cruise ship.’’ Such an approach does not allow flexibility 

in costs and does not pose incentives for more sustainable cruises compared to less 

sustainable ones but differentiates vessels across the groups.  

 

Along with the differentiated fees, ports are actively implementing renewable energy. The 

Port of Aalborg and Copenhagen Malmö Port have established solar panels on top of the one 

of the port’s buildings. Generated electricity is used to hit the shower water in all the 

changing rooms for personnel. Additionally, the port uses electrical crane, which generates 

electricity, when the container is lowered. So, the port extracts that energy and sells 

electricity to the grids. Another crane, which runs on diesel, is complemented with a 

transformer, making diesel generate electricity, which makes the crane electrically run. This 

mechanism leads to a more stable diesel consumption, despite how the crane is driven. More 

stable consumption ends up in a more stable level of emissions that eliminates their 

exponential growth. 

The ports shared information about sustainability and environment projects, they are 

currently involved in and/or plan on the future agenda. Bergen port reports its current 

projects to be connected with the improvement of air quality in port, developing a 

comprehensive air emission modelling and a tool for air quality risk assessment. These 

projects are strongly correlating with the stated in the survey, top priority Air 

Quality/Pollution of the port. The future projects are including the achievement of ISO 

14001 certification, which is also the reason why this Thesis is extensively focusing on EMS 

tools. The port of Bergen, Oslo and Flåm report to be working on EPI project throughout 

2018 (Cruise Industry News, 2017). As the Manager of Port Operations of the Port of Flåm 

admits, the EPI implementation will introduce reduced port charges for the ships improving 

their footprint. The port of Flåm reports a close collaboration with the municipality to 

improve air quality in the fjord. Additionally, together with ferry company The Fjords, the 

port is working on building infrastructure for a fully electric carbon fibre ferry ‘’Future of 
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the Fjords’’ that will sail between the villages of Flåm and Gudvangen, starting in 2018 

(Diab International, 2018).  

Environmental Manager of the Port of Aalborg Brian D. Rasmussen mentioned in the 

interview that the port has been extensively working on establishing solar panels on its office 

buildings and reducing electricity consumption through establishing LED lines. The port is 

also having a collaboration with five recycling companies, three of them are situated in the 

port area and two are in the city area. The port is to provide the companies with plastic for 

reuse and other waste materials. Additionally, Brian D. Rasmussen told about the future 

projects of the port: ’’ We are doing a collaboration project with a cement factory […] and a 

company producing isolation for houses. Those are the companies that are orientated to run a 

sustainable chain and provide a product made using recycled materials. The port provides 

them with waste to recycle and use as an alternative fuel instead of coal that they are using 

now. ‘’ 

The port of Oslo reports its focus on shifting cargo transportation from road- to sea- 

transport as ‘’it is by far the most energy and environmentally efficient way to transport 

cargo’’. Additionally, the port of Oslo has been a part of Norway's largest contaminated 

seabed clean up action, Ren Oslofjord Project since February 2006. 

As Environmental Controller Daniela Fjellman reports, the port of Gothenburg has been 

working on installing more OPS, developing the environmental discount on port dues, 

creating a wetland for wildfowl in an area that has been used for deposition of dredging 

spoils. It has planned to build a new intermodal terminal that will reduce emissions due to 

more transportation by train. In the future, the port will be replanting eelgrass meadows due 

to construction of a new port terminal. 

In January 2018 Helsinki port has introduced new environmental incentives to the port fees. 

The fairway to one port is planned to be deepened to allow larger ships to get an access to 

the port. This will lower the air emissions in a long run, according to Aino Rantanen. The 

port authority is also concerned about meeting the requirements of upcoming legislations 

(regarding ship-generated waste, ballast waters, global sulphur limits), so the port needs to 

prepare to those.  
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7. Discussion  

In general, to demonstrate their commitment to improving environmental performance the 

researched ports in Nordics along with some ports of Eastern and Central Europe prefer 

certifying their EMS to ISO 14001 international standard rather than choosing alternative 

instruments. No studied ports have used PERS or EMAS to implement their EMS.  

The Figure below shows, what place the ports have on the hierarchy developed by Darbra et 

al.: 

Figure 16. Mapping the ports based on the hierarchy developed by Darbra et a. (2004). 

The reason for giving a preference to ISO 14001 is that its requirements are not strict 

enough, compared to the alternative standards. ISO 14001 is too general and does not require 

a proof of legislative compliance, but only the willingness to comply. It only builds an 

organizational structure, while the rest is up to the port to decide, including developing the 

system of environmental performance indicators and setting goals for environmental 

improvement. Additionally, ISO 14001 does not require the ports to conduct a preliminary 

environmental review of their current performance. This contradicts the literature on 

implementing EMS in ports, which underlines that in order to develop efficient practice, the 
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crucial background environmental parameters should be researched, supplemented when 

necessarily with more specific environmental monitoring (Wooldridge et al., 1999). 

For large complex ports, like the Port of Bergen, ISO 14001 seems to be the best choice as it 

is flexible and easier to implement and, as a bonus, wider known due to the global coverage. 

However, there is big concern that ISO 14001 is only good as a green marketing strategy for 

declaring the commitment and ambitions or as a fulfilment of an implicit industry 

requirement, rather than an instrument that is actually decreasing environmental impacts. 

ISO 14001 international standard is process-driven, not result-driven: it only aims to 

decrease impacts in the future, while it should set concrete environmental targets and push 

ports towards meeting them in present. Therefore, it is up to the port, to what extent it should 

commit: in the end the port can choose only to comply with the minimal requirements and 

turn the EMS adoption into the bureaucratic process of achieving ISO 14001 certification. 

Most of the points listed above are also applicable to EMAS, although the scheme does set 

more specific requirements, including the proof of legal compliance. Additionally, both ISO 

14001 and EMAS certifications can be achieved by any organization, despite its actual 

environmental impact: both the fossil fuel company and renewable energy company can be 

certified with ISO 14001 and EMAS. This casts a doubt on the reputation and credibility of 

the certifications.  

In Figure 16 Eco-lighthouse standard is placed on a par with international giants. The 

research has shown that both ISO 14001 and EMAS are not industry-specific instruments, 

while national Eco-lighthouse scheme and PERS are posing the requirements specially 

developed for ports. This serves as the main advantage of the last two tools and should be 

taken into account, while choosing EMS tool. At the same time, PERS is considered as a 

preliminary alternative to ISO 14001, which is a substantial disadvantage of the standard. 

Additionally, Eco-lighthouse is mainly focusing on SMEs rather than large organizations.   

The following graph illustrates ports’ total scores across seven ‘’Instruments for 

Communicating Environmental Ambitions’’ performance indicators. Here, the ports certified 

with ISO 14001 have high scores, as a consequence of ISO 14001 requirements, aiming to 

enhance internal communication through employees’ involvement and external 

communication of required documents to the public.    



 

 

 

79 

 

Figure 17. Summary of Ports Scores Across ‘’Instruments for Communicating 

Environmental Ambitions’’ performance indicators 

Most of the ports within this study clearly underestimate internal communication in its 

ability to create awareness and raise the competence among port employees. Although the 

staff environmental training and involvement is an explicit requirement of ISO 14001, even 

certified ports miss out on this dimension. Meanwhile, the Copenhagen Malmö Port 

experience shared by Petra König reveals that it is possible to provide effective training 

sessions to all employees, spending for it only six days a year. Such an event can be very 

fruitful for the port, as it does not only ensure the compliance with the ISO 14001 standard 

requirement but also initiates environmental projects with the help of workers, whose 

everyday routine can be directly connected with some unnecessary environmental impacts, 

which the port managers will never identify on their own. Environmental workshops will 

help to distinguish the weak points and promote organizational culture of considering every 

routine step for potential environmental improvement, as it is the case in the Port of Aalborg.  

Both Petra König and Brian Dalby Rasmussen emphasized the importance of internal 

communication as well as close relationships between all port employees and Environmental 
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Manager not to let the employees’ ideas stay unspoken. Therefore, large ports might need to 

have more than one employee responsible for environmental and sustainability development. 

Moreover, the importance of internal and external communication and collaboration with 

stakeholders, such as local communities, municipalities and businesses is emphasised by 

some ports in their environmental policies. In total, researched ports have very high scores 

on Environmental Policy performance indicators. Many of them are not only communicating 

their environmental priorities, but also underlining the commitment towards demonstrating 

better performance than required by legislation. Additionally, most of the researched ports 

regularly issue environmental sustainability reports or reviews, which topics are correlating 

with the seven core subjects discussed in Chapter 5.3.1. Therefore, in case the port 

authorities, who do not publish sustainability reports, are willing to do so, it is highly 

recommended to look into the ISO 26000 guidelines.   

Quotations from the interviews with port representatives and EcoPorts Coordinator Sotiris 

Raptis evidence the practical importance of building connections with other ports and local 

companies as well as joining already established networks. Networking helps making the 

ports’ best problem-solving experiences reusable, ensures faster decision making, reduces 

the loss of know-how and stimulates innovation in ports. The only EMS tools, providing an 

opportunity for networking is SDM and PERS. Most of the Norwegian subject ports (ports 

of Oslo, Trondheim and Flåm) are not a part of EcoPorts network. Taken that EcoPorts 

network membership is free of cost, it is essential that the ports take an advantage of this 

opportunity.  

As the research has shown, shipping emissions account for 50 per cent of total NOx 

emissions in Bergen area and a large amount of greenhouse gases. A large part of it is 

sourced by cruise vessels docked at port. Excessive NOx emissions worsen air quality and 

can be a particularly harmful pollutant for human health. However, the emissions released 

during the cruise season are transported to the inhabited areas near the sea coast. When it 

comes to the air quality in Bergen city, the harbour does not worsen it even when the quality 

of air is very low in summer time. However, the situation can dramatically change in light of 

a change in wind direction and weather conditions.  
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Interviewees agreed that Onshore Power Supply is a very efficient technology in reducing 

emissions from vessels docked in port. As for Bergen, the air quality in the city will not be 

improved by mitigating emissions from cruise vessels as the main contributor to air pollution 

here is traffic. At the same time, Chapters 3.3 and 3.4 widely discuss the impact of 

greenhouse gas emission on the environment, human health and wellbeing; and OPS could 

make a positive difference as a global climate change mitigation technology.  

At the same time, there is a wide range of problems associated with it. First of all, the ships 

are different by design and size, which means that the ports have to be flexible to provide 

each vessel with an OPS connection. Second, OPS is a very expensive solution, which will 

stay unused outside the cruise season and might be used by a limited number of vessels as 

not all of them can take an advantage of OPS at port at the moment. Additionally, this 

technology does not mitigate emissions, while the vessel is manoeuvring like the catalyst 

does, for example. All interviewees agreed that OPS is a cost-inefficient and an immature 

solution to adopt now.  

7.1 Recommendations  

It has already been discussed that the Port of Bergen does not contribute to the pollution in 

the Bergen city centre to a large extent, therefore, the OPS for cruise ships would not solve 

this problem as its primary cause is emissions from traffic. However, OPS would have 

helped to mitigate climate change by not releasing greenhouse gases from cruise vessels 

hotelling at port. The problem of climate change is highly interconnected with air quality and 

will directly and indirectly impact human health. Therefore, it is essential that port 

authorities ensure port operations and shipping companies to release as least greenhouse 

gases as possible. At the same time, the cost of OPS implementation is very high, and the 

municipality is only recommended to invest into OPS for cruise vessels, if the subject of 

mitigation is the climate change and not the air quality in the city.   

Figure 16 shows that the Port of Bergen is at the first stage of implementing an EMS, i.e. the 

port authorities are aware of the environmental impact from Bergen Port operations. The 

port’s Environmental Manager has filled out an SDM Checklist, which serves as a ‘’wake up 

call’’ for port authorities. Although the vision of the port is connected to the topic of the 
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environment, in order to implement an EMS to ISO 14001 international standard, the port 

needs to make its environmental policy accessible to public. Additionally, a publicly 

available environmental review should be generated as the Port of Bergen does not fulfil this 

ISO 14001 requirement either.  

The Port has a high score on the performance indicators regarding the environmental 

personnel at port. However, there is only one Environmental Manager onboard. For such a 

large port, it is highly recommended to have more environment- and sustainability-oriented 

resources in house in order to ensure efficient internal dialog with all port employees and 

communicating environmental sustainability values to them. Moreover, the employees’ 

involvement and training are the explicit requirements posed by ISO 14001 standard 

certification that the port is aimed to achieve. 

The Figure below shows the strategy for the Port of Bergen EMS implementation: 

 

 

Figure 18. EMS Implementation Strategy for the Port of Bergen. 

Here the Port of Bergen is suggested to skip the second step of achieving PERS certification 

as the port is considered as environmentally mature to implement an EMS to ISO 14001 

without a delay.  
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It is essential that neither the Port Authority, nor the Hordaland Kommune perceive ISO 

14001 standard certification achieved by the port as a guarantee of an improved 

environmental performance. It is important to understand that the standard provides the 

practical tool to manage environmental responsibilities at port and it is up to the port, how 

much of an improvement it wants to achieve. Therefore, it is highly recommended to not 

only develop an EMS certified to ISO 14001, but also consider adopting Eco-lighthouse 

national scheme. Despite the fact that it is developed for SMEs, the scheme requirements are 

more strict and aimed to improve the performance at the organization through the unique 

port sector specific requirements. Additionally, a big advantage the scheme has is insuring 

the legal compliance with Norwegian and international regulation, which ISO 14001 is 

missing on.  
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8. Conclusion  

Environmental management has been an important issue in many European ports. There are 

numerous environmental impacts associated with port operations. Unfortunately, a single 

environmental management tool that could have solved all of them does not exist. 

Decreasing impacts requires a complex approach that consists of many aspects such as 

continuous environmental performance monitoring, implementing environmental 

improvement targets, creating a management plan, monitoring best practices through 

networking in a port sector and adopting them, communicating environmental values to all 

employees to act as a team in achieving common environmental goals. 

Environmental management system is a flexible tool that can combine all these aspects. The 

discussed EMS tools have differences, but they are designed to pursue the same goal – the 

improvement of environmental performance by an organization. At the same time, the EMS 

does not dictate a level of environmental performance that must be achieved – the port itself 

should be tailored to its own individual objectives and targets. As long as the EMS standard 

certification is efficiently and ethically used, the ports have all the chances to improve their 

environmental performance with its help. 
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9. Appendices  

9.1 Appendix 1: Guidelines on implementing 
EMS to EMAS 

To obtain EMAS certification organization is required to implement the following steps 

(European Commission, 2013): 

1. Contact its local Competent Body who will provide a customised technical support 

and an information regarding available funding opportunities (European Commission, u.d.). 

For Norway the Competence Bodies can be found at the Norwegian Environment Agency, 

The Brønnøysund Register Centre, Norwegian Accreditation (European Commission, u.d.).   

2. Conduct an environmental review of the organization including an assessment of its 

current environmental performance, direct and indirect aspects impacts, set the prioritizing 

criteria for these aspects, results of evaluation of previous accidents. 

3. Plan an EMS by defining an environmental policy and an environmental programme 

- an action plan with concrete measures transiting organisation’s environmental policy into 

the achievement of specific objectives. 

4. Implement an EMS, ensuring the compliance of the internal organizational structure 

and processes to the objectives and targets stated in an environmental policy. Just as in ISO 

14001 Implementation and Operation stage, EMAS focuses on an active employee 

involvement through an interactive internal communication and training programmes; 

delegation of concrete tasks and responsibilities to the departments and individuals, 

launching effective operational control. 

5. Check the effectiveness of EMS through an internal environmental audit: 

establishment of management control panel with environmental performance indicators, 

assessment of EMS performance, taking corrective actions to improve performance.  



 

 

 

86 

6. Ensure sustainable improvement of the environmental performance through the 

regular top management review regarding the consistency of the organisational approach and 

its capability to meet set environmental targets.  

7. Prepare and publish an environmental report that clearly communicates the progress 

of organizational environmental performance to stakeholders. 

8. Achieve an EMS verification and validation from an independent environmental 

verifier accredited or licensed by an EMAS Accreditation / Licensing Body of a Member 

State. The verifier will examine the organization’s compliance to the EMAS Regulation. 

He/she will verify environmental review, policy and report; assess the compliance to 

environmental regulations, as well as validate the EMS and internal audit through the 

assessment of documentation, visits to the organisation and interviews with staff.  

9. After EMS and environmental report are verified, an organization submits the 

required documents to the Competent Body for registration. 

10. After the registration is complete, organisation can use EMAS logo with a 

registration number during the validity of registration to promote its environmental 

commitment, for instance, in the annually updated reports. The registration is valid for three 

years, after that time organization needs to apply for a renewal. 
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9.2 Appendix 2: Moving from ISO 14001 to 
EMAS 

 

Source: (European Commission, 2011) 
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9.3 Appendix 3: Environmental Sustainability at 
Ports Survey 
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9.4 Appendix 4: Notes from the Interview with 
Petra König 

1. What are your responsibilities as an environmental manager? Are you responsible for 

the whole EMS in port / both ports? 

As an environmental manager my responsibilities are divided into the following parts: 

- ISO14001 Environmental Management System  

- Permits and legislation to be able to operate  

- Strategic future planning for the port – what trends are coming in the future and what 

we need to be prepared for, what kind of fuel the ships will be running on in the future and 

what this means for the port 

- I am sort of a hot-line from colleagues with all the questions (what we are doing right 

now - is this okey? We have a customer and he wants this product – is it in line with our 

permits or do we need to somehow contact environmental authorities? How much fuel 

consumption do we have per year?  

Everybody can call, not just top management, but also general employees.  

2. How are two ports structured in terms of environmental responsibility and 

environmental personnel? 

- It is just me responsible for both ports in terms of environmental management and we 

have one system for both 

3. How is this working in practice? Is it possible taken the different indicators and 

environmental impacts of the ports? 

- When the company was created the idea was that all personnel should be able to 

work on both sides, but that did not really work – some employees, if they are hired in 

Copenhagen, they work on a Danish side, if they were hired in Malmö, they work on a 

Swedish side. But for us, who is more in a management position, we work on both sides, and 
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we try to work in the same way on both sides to make sure there is an atmosphere of one 

company. 

4. Do you think that EMS is more evolved in Copenhagen than in Malmö or vice versa?  

- We work on it in the same way on both sides, we have the same routines, the intranet 

where everything is located. Some of the routines may look a little bit different on each side, 

but they are described in detail in both systems.  

5. Would you say that all the employees in port are well aware of the environmental 

impact associated with their work? 

- We work a lot with raising awareness within the company, so they are quite aware, 

they come to me and tell me they are not feeling comfortable with something functioning 

this way or that way, because it is having an environmental impact, they would like to make 

it different, change something to decrease environmental impact. So there is quite a big 

awareness, they are very proactive, they have a lot of comments, ideas, they can find 

potential of improving the things so that the impact is reduced.  

- Twice a year we have a 3-day program, which every employee attends at least for 

one day. This is the same program all 3 days, as we cannot take everyone out of production 

and then everybody gets to choose which date they attend. The goal here is that everybody 

within the company should have attended one of the days. This is where the management can 

explain the economic and financial situation in the company, discuss the news, everyone has 

different stations with different themes, and environment is always one of the themes. I 

always try to find new topics: it can be our environmental goals, EMS that we have just 

updated, changed quite drastically and improved a lot. So, there is always some kind of a 

theme and at the same time I am out meeting the different groups at the different terminals 

and we look together at what kind of environmental impacts we have here and I make 

workshops with them, where they can contribute with their own thoughts and we try to work 

on it together: ‘’how can we solve this, so this will become better’’ – it makes us think 

outside of the box sometimes.  

6. New cruise quay will be built soon in Visby Quay, however, you probably know that 

cruise ships docked in port make up for a large portion of air pollution. How will it be 
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mitigated? How is it mitigated in CMP now? Was OPS for cruise vessels an issue on 

environmental agenda of the port? What was the plan regarding it? 

- OPS is a solution, which is discussed at many different levels in many different 

organizations and it is studied from many different aspects. I don’t know how to summarize 

the debate that has been going on for 10 years. OPS has a big value when it comes to 

reducing air pollution from the ships at berth. The problem with it is that it is extremely 

expensive to install, both in the ports, but also for the cruise ships – you have different kind 

of equipment on board to be able to charge in different ports internationally, and this 

equipment needs to be built as a transformer station, which is quite complex and very 

expensive. The question also is: ‘’ what kind of electricity that we should deliver and what is 

it that the ships want?’’ Then there is also a fact that energy companies have a problem 

supplying so much electricity at one time for just a few hours and then the ship leaves, they 

are not able to meet the peak that these cruise ships demand. There is a lot of issues that need 

to be solved do that OPS becomes something widespread. I know that in Stockholm they 

have OPS, but they told me now, they don’t need it: I don’t know, how many cruise ships 

come, but it’s about 2 per cent which use it. And you have to look at the structure: while Port 

of Stockholm is a municipal port, CMP is a private port. So, for us it is not possible to make 

such a huge investment where we will not have any return for many years ahead. So, our 

owners will not really appreciate it.  

So, what we do is when we build a new quay and it is kind for implementing, we will have a 

construction in place.  

7. Could you explain, why it is more expensive not just for the port, but also for the 

cruise ships? 

- What I heard at the different seminars and conferences: they have to build a 

connection point on the ship, they also need to remove 4 or 5 of the cabins for machinery, so 

that they can accept electricity – some kind of a station within the ship. For them this is a 

huge investment of several million dollars plus they loose income from the cabins that they 

loose. There is also have been a long discussion about the price of electricity. The cruise 

ships, of course, compare the electricity price with the diesel or oil that they run on 

otherwise. And for the port the expense, of course, will be the whole infrastructure we have 
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to establish at port. One more point: ships look very different and we don’t know where the 

cruise ships, for example, have the connection point, so we will have to have something 

flexible on the quay, which can move 200- 300 meters along the ship, so we can actually 

connect with the ship. We can’t have the wires lying on the quay, because we are driving 

around, handling waste and packages. And then you have to have an energy company that 

has to make an investment into the transformation station, because we are not the one who is 

selling electricity, this is an energy company - they are the ones who are making the money, 

we only pay for a huge investment cost.  So, there is nothing here we would have been 

selling and making money on. But, of course, it is one of the best solution for the air 

pollution and many people think that OPS is a good way of mitigating noise pollution, but 

there are studies that show that when the ships are in port, if they are connected to OPS, it 

does not decrease the noise pollution very much. The ventilation system, the pump station 

and things onboard are actually the ones that make the noise in port, this is not the engine. 

But what we are saying is that here in the North we have a second Sulphur directive from EU 

– the Sulphur emissions have decreased dramatically from the past year. They are talking 

about the NOx permits that are coming now – we should decrease the NOx emission. I think, 

there is a lot of fuel that the ships should have used, but it is a little bit expensive for them, 

they run on a cheaper one, which is less environmentally friendly. I think there is a lot you 

can do before OPS is a final solution, which, of course, will lead to the good results in 

reducing air pollution.  

8. Do environmentally differentiated port charges apply to the cruise vessels too? 

- What we have done in CMP is grouped different kinds of ships, we do not distinguish 

cruise ships between each other, e.g. cruise ships are presented as one kind of ship, and then 

you have car ships and container ships and so on. So, we differentiate them this way. 

9. Are they also having different charges? 

- Yes, between different kinds of ships we also have different charges. What we look 

at is what kind of costs we have for each kind of ship, for example, cruise ship has much 

more waste to handle than then the car ship would have, so the car ship would get a lower 

fee than a cruise ship. 
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10. How many cruise calls did the port have in 2016-2017? 

- Copenhagen had around 300 per year 

- Malmo has 6 per 2016 and none per 2017. This is not really a cruise port yet. We are 

looking into different solutions. What happened was that we had a number of ships in 2015 

and 2016 and they said they would come back in 2017 but will have slightly bigger ships and 

then it turned out that we couldn’t bring in the bigger ships in Malmo due to the way the port 

is designed. So, we spent a year on different kinds of simulations, on how the ships can 

come in and dock and we found a way. So, next year 2018 we will start having cruise ships 

again and I think, 12 have been booked so far. 

11. Could you tell more about the renewable energy implementation at port? 

- We looked into different methods of using renewable energy, and I know that 

environmental authorities want us to use as much wind as possible. For us this is a problem 

due to the safety distance across each windmill, which means we cannot operate close to and 

this is not an option for us.  

- We have also looked more into solar: we have solar panels on top of one of the 

building, to hit the water for shower in all the changing rooms for personnel.  

- We have crane which is electrical: when you lift container, it demands energy and 

you have an electricity consumption. When you lower the container, the energy is generated. 

So, we extract that energy and sell electricity to the grids. We also have another crane, which 

runs on diesel, but we added a transformer to it, which makes diesel generate electricity, 

which means that the crane itself is electrically run. This means that the diesel consumption 

is more constant – it does not matter, how they drive or use the crane. When you have more 

stable consumption, you have more stable emission level as well as, eliminating the 

exponential growth of emissions.  

12. Could you tell more about the projects CMP is a part of? (Like Neptunes) 

- Neptunes is a project which we are running together with Amsterdam and Rotterdam, 

Gothenburg, Stockholm, port of Turku, Port of New South Wales in Australia, Port of 
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Vancouver - we are a number of ports from the different countries and what we are looking 

at is the noise pollution generated from ships when they are in port. We have a number of 

complaints - and for larger ports like Rotterdam, Amsterdam this is a real problem – the 

complaints are about the noise pollution from the people that live close by and what we are 

doing together is that we are looking at how many complaints we have, the monitoring that 

we have done, what kind of values we have, do we have any good examples of how these 

problems have been solved? For example, in Copenhagen before the cruise season starts, we 

always have a meeting with all the residents in the area to tell them this is a number of ships 

coming this year – this is how we are trying to work. In Copenhagen we have two different 

cruise quays: one which is downtown and another one which is further out. For example, we 

will have a ship coming and this is the one that we know is noisy since we had it before – 

and we put it to the quay which is further from the city, otherwise we would have put it as 

close to the city as possible.  

- We also listen to the residents. For example, they tell us they are very annoyed with a 

PA system – with the loud speakers. Then we spoke with the cruise ships, the captains and 

tell them that they should not use the loud speakers when they are outdoors on the ship. 

However, then there were more complaints saying that they are still using loud speakers and 

we found out that every time they have a new passenger on the ship, they have to conduct 

the safety training – and a part of it is being out on a deck and using the loud speaker. And 

we come back to the residents, saying that this is a part of the safety routine and they have to 

do it according to laws, otherwise, they cannot operate and then they say – ‘’Oh, okey, then 

we know why.’’ This is a very good way of creating acceptance that there is a certain 

amount of noise from the ships. We are looking at the good practices, like changing the 

sound of the reversing machines, they don’t have a loud P-P-P sound anymore, it was 

changed. We are trying to collect all these good examples and write the reports, which we 

can then send to the ship industries and authorities to show the possible solutions to common 

problems in ports. 

- As a port we don’t have any mandates to demand anything from the ships. We cannot 

tell them: ‘’ You cannot come into the port, if you sound more than this and that’’ In 

Sweden, for example, we have an ‘’open port’’, which means we cannot deny an access to 

any ship into the port. So, for us it is a little bit difficult as we are not an authority in any 
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sense apart from the safety requirements, e.g. fires, explosions, things like that, but not noise 

or air pollution. There are other authorities that can do it. That is why we are trying to raise 

an awareness reporting to those authorities so that they can start putting demand on these 

ships. 

9.5 Appendix 5: Notes from the Interview with 
Heidi Neilson 

1. Do cruise ships make up for the biggest share of air pollution in port? 

- We are in a different situation from Bergen. It depends on what kind of emissions 

you are talking about. If this is NOx emissions, which is a high discussion in regard to air 

quality, the cruise ships in Oslo have 22 % of our NOx emissions, while our international 

ferries have 35 %, and all the cargo has below 20 % of our air emissions regarding NOx. 

Also, these emissions are summer time in our city and Bergen has air pollution problem, 

which is mainly in winter.  

2. Do you know if wind conditions affect the pollution in port? Does wind move 

emissions into the city or, vice versa, outside of it? 

- We have the main wind direction from the city towards the port and harbour area into 

the ocean or into the fjord. The highest NOx emission in Oslo is from the road traffic, which 

is 82 %, while everything from the port, including cruise, ferries, cargo - everything is 9% of 

the NOx.  

3. Are there any projects mitigating the pollution from ships, including cruises, in port?  

- I think it is important that when you talk about mitigation, you have to be quite 

particular with what you want to solve. It is important for me to stress that when you are 

talking about air quality and NOx emissions, OPS only reduces when it is at berth, the NOx 

emissions are also high when the ships are manoeuvring in and out of the quay before it is at 

berth. So, that means that if you have a catalyst or a new machinery, you can actually reduce 

NOx emissions at sailing, manoeuvring and also when you are at berth – you can reduce 

emissions up to 80 %. This is why it is important to be precise when you are talking about 



 

 

 

100 

mitigation, what effects you want to have. CO2 and climate gas emissions then OPS does 

this more effectively. But if you want to reduce as much NOx emissions as possible in an 

area, where the ships actually emit NOx, then a catalyst, which is an old technology really, 

that has been used for years and years, actually has better results. There was more focus on 

OPS because it is a clean technology and it is a solution which is very liked by politicians. If 

you ask them, they are also quite sure that this is a 0-emission mitigation, but it is not really, 

because all passenger ships have boilers onboard, which they use to produce hot water for 

the hoteling and they are seldom electrified, although the ship is on OPS. It Is also important 

to stress that NOx emissions from boilers is lower than the machinery that you use to 

manoeuvre – it is a different type of machinery, so it has lower NOx emissions, but it is not 

0. This is why it is important to choose which mitigation, and which result you want to 

tackle. If you want to reduce global gas emissions, then OPS is an important measure. If 

your focus is on air quality, the catalysts have not been lifted up as a good mitigation in 

regard to passenger ships. In Norway we have NOx fund. All ships that travel between 

Norwegian ports pay a fee into the fund and then they can apply for technology like a 

catalyst onboard, and they will get support to invest that on their ships, which has effected 

and reduced the NOx emissions quite a lot. So, the NOx fund, if this is air quality, NOx 

emissions that you really want to focus on, NOx fund is a good place to look into. There is a 

few of the vessels in the port of Bergen, who has different technologies on the ships in 

regard to reducing NOx emissions, but the cruise vessels, they are difficult. We have tried 

really hard through our consultants to find, what type of technology they actually have 

onboard, because we were told that some quite new ships have catalysts on the machines, so 

this means that they really are reducing NOx emissions, but we really do not know which 

ships will have this technology, because this is not written down in the description of the 

ship or if they have a facility of OPS – that is not registered either in any register, that 

Veritas or DNV has in their records, so it is really difficult to know how many of the ships 

who actually will come to Oslo or Bergen will have an OPS or catalyst. It seems like quite a 

few of new ships install catalysts and what they also do is that they keep space for OPS, so it 

is possible to install at a later stage. 

4. This is what I wondered about as I figured out that the goal is to provide OPS for 

cruises before 2015(?). I wonder if it was a success for Oslo? 
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- We don’t have OPS for cruises, only for local Color Line ferries. There is only one 

port in Europe that has an OPS for cruise ships and this is the port of Hamburg. This is 

Altona, the port where AIDA cruises have their home port- that’s the only one. And this was 

a huge investment and the port itself has not paid for this solution – it is a cooperation 

between the city and EU funding. We have looked into what it is going to cost if we were to 

build an OPS to supply two big cruise ships simultaneously – it costs at least around 110 

million NOK for a facility that can supply cruise ships. Plus if you need to have a big 

building in our port, you will also have to think about architecture, so the price is going to go 

up.  It is a poor investment in regard that it is a 6-7 month season, so it will be a facility that 

will not be used for anything the other half of the year. For all the ports, that have looked 

into business cases, this is a really poor business case and it is very few ships that can use it 

and there is a discussion – is it because ships cannot use OPS, because ports do not build the 

facilities – is this the reason why they don’t have it onboard and they say: ‘’we don’t need to 

have it onboard, until we can use it’’, and the ports say: ‘’ we don’t have any customers that 

can use it, so we are not going to build a facility that will cost us more than a 100 million 

NOK without knowing that our customers are going to use it.’’ In Norway it is a discussion 

of who should start first. Our view is that if this is important for the city during the 

summertime, when the cruise ships are here, when the air pollution is not at the stage 

dangerous for health, then somebody else needs to take this investment and it has to be other 

funding. 

5. Talking about, who is going to start first – it seems like Bergen port has this 

ambition. Do you think that they have a chance to implement such a system? Can it be 

feasible and cost-efficient?  

Well, Hamburg has gone first, and they have spent 2 years trying to get the facility to work 

properly. The reason is that onshore power systems are complicated for large ships and it is 

not an easy solution, it is a really costly investment and it is also due to the fact that the ships 

are of different sizes, lengths, heights and even though the plug is of an international 

standard and you can plug it in, you still need the facilities on the quay to be possible to 

connect to al types of ships and for those 8 hours that they are in a port area and the 
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emissions that they emit into the air, it is a discussion if it is a useful way of money to reduce 

CO2 emissions and there is a lot other different solutions that you have to work with first 

that will give you a higher result quicker than a very costly investment as an OPS for cruises. 

But if the cruise line is going to invest into it, they will need several ports that they can 

connect to for it to be valuable for them. I am quite sure that OPSs is not a necessarily a 

solution for all types of ships, you have to focus on where the emissions are higher and what 

type of emissions you want to reduce. Of course, the port wants to facilitate and have the 

infrastructure, but I am not 100 % convinced that all the cruise lines will have an OP 

infrastructure, even there was a facility here in Oslo, last year it could maybe be 10 calls in 

use, this year just 15 calls through the whole season 10y0 calls, when in Bergen they have 

almost 300 calls from cruise lines, so maybe it is a better business case for them, I am not 

sure. Even has to answer that. At the moment, I am not convinced that this is a good 

investment, because the most important thing about OPS is that it reduces climate gas 

emissions, it is a global issue and to reduce CO2 emissions – there are many other 

mitigations that you can do before cruises are going to give a good result. Sometimes it is 

not smart for us, environmentalists, to push through a very costly mitigation which will have 

a small affect compared to using the same funding for other mitigations that could have a 

higher impact. I have been working with NGOs for years. The main target and what we all 

want to is to reduce emissions, but it is always important to ask: ‘’Okey, what does it cost? 

What is the effect? How can we reduce as much emissions as possible? With what type of 

technology? Which one is the smartest one to use? ’’ In regard to NOx emissions and local 

air emissions, catalyst is a good solution, but it has not been talked up, it has not been 

discussed, because it is looked upon as an old technology, while OPS is much more 

sophisticated and interesting, why are you talking about the catalyst? it is an old technology. 

But it actually works. So, OPS seems more like a very political issue. If it was a technology 

that was easy to supply and there was a market for it, somebody could actually sell the 

equipment with everything that you have to facilitate to give an OPS to the ship and they 

could organise all the selling and power would be smooth, then perhaps. As it looks today, it 

is not a good business case for anyone. It is a high cost and low effect, unfortunately. If we 

want to reduce NOx emissions, it would be very interesting to know if they have a catalyst 

onboard, if they maintain it properly, so it has an 80 % effect when it is in use, because if 
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they do have that technology onboard, they are actually reducing just as much emissions as 

an OPS, because they are reducing at sailing and at manoeuvring as well, not only at berth.  

 

6. This is very interesting, because what I am trying to figure out is if it is actually cost-

efficient. 

- Oh, there is nobody, absolutely nobody, who found it cost- efficient. This is one of 

the main barrier not being implemented on a higher scale. As Hamburg said: ‘There is no 

way we could have cut it at home. It is really really a bad business case.’’ So, what they said 

to the city was: ‘’If this is important to you, then you have to find funding for it, because the 

port does not have the funding for it.’’ What I can share with you is that I know that 

Copenhagen did quite a good enquiry in this regard, because they have built a cruise terminal 

just a year or two back, so they had this discussion and looked into the potential. 

- It is also a matter of how long the cruise ships are at berth, in Oslo they are at berth 

approximately 8 hours. In Bergen and Copenhagen, they have turnover, so Copenhagen 

looked into it quite carefully and discussed the business case and the conclusion was that it is 

a poor business case, municipality has to have an own company, they have to start a new 

company with own investments for it to be possible. I can send you the information about 

their investigation, because they have done a great job on the cost efficiency area, so that 

would have been interesting for you to read.  

9.6 Appendix 6: Notes from the Interview with 
Brian Dalby Rasmussen 

1. I was very surprised with the fact that there are 8 people representing environmental 

personnel at port. Are they all primary involved into environmental work? 

- 50 per cent of my time is dedicated for an environmental work. The other 7: one of 

them is my boss, rest are middle-level managers. We have no single person fully dedicated 

to environmental improvement, my percentage is highest, others dedicate about 10 - 20 per 

cent of their time for smaller improvement projects. For example, when we build a new 
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facility in port, we brainstorm about how we could improve this project to make it 

environmentally better than the normal facility standard we used. So, we have a lot of people 

involved into various kinds of environmental tasks, it is just the work is spread out among all 

8 people.  

2. How is environmental monitoring carried out in the port? 

- There is no data on environmental monitoring in port. Our focus was on electricity 

consumption, electricity savings, heating, waste reduction. The port of Aalborg is considered 

as an ordinary company with a bigger scope and a role of an integrator. We play an 

independent role, trying to improve the conditions, pushing other industries in the same 

directions, trying to push employees to cycle to work, etc. 6 years ago we created an 

industrial network, group of 25 companies, and now we are 170 companies – members of 

this network. We work a lot to share our practices within this network and inspire other 

companies to decrease their environmental impact. We are working with partners and local 

community to spread the word. 

3. What about your own employees? Do you have training programs for them, so they 

know, how they can help? 

- We do, yes, and we have a short line of comment internally in the company. When 

some of my colleagues have good ideas, there is a short way to my desk and the ideas are 

collected and processed. It is my job to take these ideas, either implement them or let them 

die loudly – if it is a bad idea. For example, we have made solar panels on one of the office 

buildings. We are trying to push people to come forward with ideas.   

4. Could you give some examples of implemented ideas, please? 

- For example, we have green areas in front of the office buildings, and on the way out 

of the office we put the recycling rubbish bins, which can be used by the drivers without 

getting off the car. It was a move to fight the problem of truck drivers throwing away the 

garbage out of the window. One of our employees came up with this idea, when he was on 

vacation and saw a similar system abroad, he took a picture of it and came to Environmental 

Manager with it. We tested it and it was a big success, we had to empty the recycling tube 

twice per week, i.e. it collects a lot of garbage that is no longer in the nature. 
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- Other employees, who work with the cranes, had an idea of reducing energy 

consumption. When cranes stand by they are connected to the grid and they use a lot of 

electricity for hitting and keeping all the systems stand by. The engine of the crane is heated 

to 80 degrees all the time. The guy maintaining the crane said that if we put a timer on the 

engine we can may be heat it to 20 degrees, when we need a crane, we would have pushed 

the button, and the crane is heated for 20 minutes to the needed temperature. Crane is 

standby all the time, it might be used for 1000 h a year and rest it is just heated with 

electricity to standby. He got this idea to reduce electricity consumption, when crane is 

standby. The money was saved already after 2 months, so as energy use. So, we try to 

promote the culture of doing things smarter, because your workday is a subject for 

improvement, if you are using one kind of a machine, think, how you can use it more 

efficiently.  

- We are supposed to take black ang grey water from the cruise ships, it is no longer 

allowed to pollute sea with it, so we had to establish the black and grey water facilities. We 

talked to Copenhagen Malmö Port to figure out how they do it in Copenhagen. We also went 

to Skagen Havn, because we know they have just established this kind of facility in port. The 

had the first two-three cruise vessels discharged at that time. So, we wanted to visit them, 

because they have got a recent experience in handling this issue. So, we bought a bottle of 

red wine, had a cup of coffee, saw their equipment, found out the names of the suppliers, etc. 

We tried to pull out every source of information to settle our own system as good as 

possible.  

5. Is there any improvement in terms of air quality associated with shipping?  

- We don’t have data on air quality, but a little on noise pollution. Most ships don’t use 

shore power, they have diesel generator running all the time and residents living near port 

area, they anticipate the noise levels from the port activities and vessels. Therefore, all the 

noisy ships are hided, put to the industrial quays and not the city quays. Most of the port 

activities have been moved out 40-45 years ago, we established a completely new industrial 

port area, just ten kilometres east from the city. So, we don’t have any complaints about air 

quality, noise, anything like that. We haven’t worked a lot with the emissions from the ships, 

also because as a port there are limited things we can do to reduce emissions.   



 

 

 

106 

6. Is the port state owned or privately owned? 

- It is a stakeholder company. The only stakeholder is municipal government. It is like 

an ordinary company. I don’t consider myself to be employed in a private company. 

7. What about the number of cruise calls you had last and this year? 

- 28 calls in 2016 

37 calls in 2017 

42 calls in 2018 

8. Can you tell more about the current environmental projects that are run in port at the 

moment? 

- We have two areas, where we changed the lines to LAD tore reduce electricity 

consumption. We have just finished a 20kWatt peak solar panel on the office building. We 

have a collaboration project with 5 recycling companies, 3 of them are situated in the port 

area, 2 are in the city to provide them with plastic for reuse and other waste materials. We 

are doing a collaboration project with a cement factory in January and a company producing 

isolation for houses in February, those are the companies that are orientated to run a 

sustainable chain and provide a recycled product. And we provide them with waste that we 

are not able to recycle to use as an alternative fuel instead of coal that they are using now.   

9. Have you planned any future projects for the upcoming years? 

- We are now implementing four systems: integrated quality, risk, environment and 

CSR in one system that is going to be certified with ISO 90001. The systems are 

implemented together with a consultancy agency. 

9.7 Appendix 7: Notes from the Interview with 
Aino Rantanen 

1. First of all, could you tell me about environmental measures that are implemented in 

the Port of Helsinki?  
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- We have a different system in Finland compared to other countries, because we have 

environmental permits. By law we are treated in the same way as industrial plants, so we 

have the permits to operate according to the Environmental Protection Law. Environmental 

permits set a lot of limits and monitoring requirements, so there are a lot of environmental 

issues that we already monitor by the permits. Is there something specific that you would 

like to know? 

2. Yes, could you tell me about the estimates of pollution from the cruise ships in 

Helsinki, if you have got them? 

- We do not have the estimation for the cruise vessels, because we had around 245 

cruise calls in 2016 and we have about 8500 calls all together, so the cruise calls are a very 

small amount from our traffic. We calculated our overall emissions from all port operations 

in one harbor and we have three different harbors, so I do not have the calculation about the 

cruise ships separately.  

3. What about the total measure? For example, if we are talking about the pollution in 

the city of Helsinki, is it a high margin that comes from the port?  

- No, I would say that it is not a high portion of the city emissions, because there are 

energy plants in Helsinki area and they are still running on coal, so they are the producers of 

high amounts of the emissions in Helsinki. So, I think that shipping numbers are quite low 

compared to that. But I can send you our air emissions calculations as of this year 2016. 

4. How much time do cruise ships spend in port? 

- Of course, it varies a lot: there are some cruise vessels that stay for around 4 hours, 

but I think, average time is from 8 to 10 hours, as for international cruises. If we are talking 

about passenger vessels, because we have a lot of traffic in passenger vessels other than 

international cruises, they also have a very short time.  

5. And what is the source of energy they use, while docked in port?  

- They are burning their own fuel, as for international cruise vessels. As for passenger 

ferries, there is one OPS connection in Southern harbor for ferries that operate between 
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Helsinki and Stockholm. They spend a day in Helsinki and use the OPS while docked. We 

don’t have an OPS for cruises. 

6. How do you measure air quality in port?  

- We are obligated to monitor air quality, so that there are measuring stations around 

Helsinki area and one of these measuring stations is in out harbors every second year. It 

stands there for a whole year and then calculates the emissions online all the time. We have 

had quite good results, the air quality in the harbor is normally a lot better than the other 

parts of the city, because harbor is an open area and air changes quite a lot, therefore, 

emissions don’t stay there that much.  

7. What about wind direction in harbor? 

- I think, it changes quite a lot, I don’t know what the average wind direction is. We 

have 3 different harbors and they are situated quite differently from each other 

geographically. 

8. Do you think OPS is a cost-efficient way of reducing pollution? 

- Depends on several issues. Whether it is a new built vessel, how the port is situated 

compared to the power stations. In many cases it is not, but also depends on what the price of 

other fuel type is. Personally, I hope that biofuels make more appearance in upcoming years 

and many of these environmental issues can be confronted with different fuel types. At some 

point, OPS is a good way, but it is not an easy fix, it doesn’t go everywhere, and is very very 

costly. For example, we have a lot of passenger and cargo traffic between Helsinki and 

Tallinn and a lot of that includes a short turn around time. The vessels stay only for an hour 

or two hours in ports, there is no time to hook up with any OPS, plus I don’t think it is 

efficient for the engines either, to cool them down for an hour only and then put them up. So, 

there is a question of what kind of questions it is suitable for. It is complicated. If you have 

an infrastructure, and it is easy to connect it to the power station in the city and the vessels 

are going to stay overnight there, anyway, it is very costly to build the system and now, 

when the oil price is low, there is a very little economic incentive for other energy sources. 

When the oil price goes up and electricity price goes down, there is an economic incentive to 

invest in OPS. 



 

 

 

109 

9.8 Appendix 8: Notes from the Interview with 
Andrej Vatterrott 

1. Does the policy include the set of environmental goals? 

- Yes, some goals have been defined to make environmental aspects quantifiable 

2. Is there a designated environmental staff at port, e.g. Environmental Manager/ Engineer? 

What is the number of environmental personnel representatives at port? 

- There are employees working with environmental, however environmental aspects are not 

concentrated in a dedicated department but organised decentralised. 

3. If not, who is assigned with the environmental responsibilities? 

- The final responsibility is with our managing directors. 

4. Is there an environmental training program run in port (since it is a part of an ISO14001 

requirement)? 

No Reply. 

9.9 Appendix 9: Notes from the Interview with 
Sotiris Raptis 

The membership of Ecoports is cost free. Ports need to complete a check-list of 206 

questions. Once they complete a questionnaire, they become members of Ecoports and get 

an access to Ecoports tools: SDM comparison (?), SDM Review and PERS, the only port 

specific environmental management standard. 

Costs  

The SDM, access to the tools and membership is cost free. 

SDM Compartition costs 100 Euros, SDM Review costs 600 Euros and PERS Certificate, 

assessment and application for the assessment costs 1200 Euros. The assessment for the 

PERS is carried out by the third independent party Lloyds Register.  
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Benefits 

The fact that the number remains so high is a factor proving that the members are happy with 

the network. It is a good mechanism of searching information and best practices among the 

ports of different size and different geographic location. If you look at the Annual 

Environmental review, most of the large ports in Europe are the members of the Ecoports. 

We also have medium- sized and small ports, and this is important, because larger ports have 

resources and the capacity to deal with environmental issues and implement good practices. 

The network facilitates the flow of information also to smaller ports, who are able to see 

what larger ports do and implement it also in their businesses.  

I would call SDM a wake- up call as it enables port to identify what is needed to improve its 

environmental management and port can continue and get a standard certificate which is a 

sign that it has in place a proper EMS. The fact that the number remains sable is a proof that 

members are happy with the network and environmental managers actively participate in a 

network.  

Network 

The numbers have increased significantly 2011 – less than 30, over last 5 years – went up to 

93.  

Using tools is not mandatory, for Ecoports it is important that they participate in Ecoports 

network, share information, share good practices with other port, so that Ecoports can better 

communicate the concerns and priorities of European ports. The basis of our annual 

environmental report is the top 10 environmental priorities of the port based on the answers 

of the member ports. And for the ones who want to advance, PERS exists.  

PERS 

Takes into consideration the characteristics of a sector and is supposed to prepare a ground 

for getting an ISO 14001 certificate. The whole assessment for PERS is based on documents 

and some policy statements signed by the port representatives. At some point it is more 

difficult than ISO, at another point, it is easier than ISO. It depends. One of the main 

objective is to prepare the ground for ISO and EMAS, but other certificates don’t take into 
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account the special characteristics of the port sector. For example, in PERS the activities of 

businesses located in the port area are taken into account so that the port authority is 

responsible indirectly for their decisions. There is a big discussion about decarbonizing the 

industry and the ports. Here it is important to look at the port of Rotterdam, which is 

responsible for 20 per cent of Dutch ghg emissions. The port has published a study, which 

looks at different pathways to almost zero carbon emissions not only for the port itself, but 

also for the industries that are located in the port area. In the end, the port is indirectly 

responsible for other industries as a land owner. PERS also looks at the activities that are not 

directly linked to port business, for example, power plants that are located in the port area. 

The port authority has to report what it could do when it comes to other industries located in 

the port area, like chemical industry, power plants. And this is also a part of the PERS 

assessment.  

Cruise Ships  

PERS certificate does not address directly shipping emissions, the main focus is on the port 

activities, meaning, building the port’s development plans. The infrastructure and all the 

stuff.  

Steps to implement EMS under PERS 

SDM is a first step, the wake-up call and then by completing the SDM they self assess 

themselves to identify the main challenges to improve their environmental management. 

They can also apply for SDM Compartition, which is the comparison of their individual 

score against the EU average and then they can apply for a review that identifies weaknesses, 

strengths in the run up to obtain the PERS certificate.  

9.10 Appendix 10: Notes from the Interview with 
Anna Despard Asgard 

Could you tell me about Miljøfyrtårn? How it started, when and what is so special about its 

purpose and goals?  
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- You can find exact dates on our page. My name is Anna Despard Asgard, I am a 

Senior Advisor here at Miljøfyrtårn, I have been here since 2011, I have background in IT 

and political studies, so I was involved into the development of the portal, but my main 

responsibility has been certification and verification of Miljøfyrtårn companies. We started 

as some kind of local initiative, bright idea with 2 or 3 employees from the municipality of 

Kristiansand. They were contacted by a local businessman, who had become concerned 

about environment, and looked into the improvements within his own company, cleaned 

environmental issues like waste disposal and employee HSE in his business and then he 

went to the municipality and said: ‘’Look, I have done all these things, improved my 

environmental profile, worked hard to make my business eco-friendly, no I would like to get 

some kind of proof for what I have done. So, that was the first Eco-Lighthouse diploma. Still 

when the business becomes a part of Eco-Lighthouse, they get a diploma that they can 

display permanently, and this is a decorative thing and a certificate that is valid for 3 years. 

So, those people in municipality thought that they might expand it and first it was only local, 

and they improvised in terms of the criteria they were setting and how they were setting. It 

was quite informal in the beginning, but gradually it became a separate entity and around 

2000 we were supported by the ministry of environment, but then it stopped, and we became 

an independent non-for-profit foundation. The company grew slowly and in when I joined in 

2011, it was right about the time when the number of certificates started to rise steeply due to 

the 2 factors: 

1. We introduced the Miljøfyrtårn web-portal, to which all the certified enterprises, 

certifiers, contact people, municipality, etc. had a user access. It means we could track and 

see the certificates and history of how long the enterprise has been certified, when the 

certification expires; they also do the climate environmental reporting in the portal, so we 

have all the information and documentation collected in one place. This also includes 

certification and re-certification, how they are fulfilling the Eco-Lighthouse criteria. That 

was one factor. 

2. Another one is the introduction of the head office model. The key principle is that 

each location should have only one certificate: if you have 10 shops, then each shop should 

have one certificate, if you have a head office then, the head office is Eco-Lighthouse and 

other sub-divisions are Eco-Lighthouse. Then we introduced new rules in 2011-2012: if the 
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organization is very centralized, then a lot of the criteria are being fulfilled at the head office, 

not other locations, so we kinda lift the criteria that are fulfilled in the head office and we 

check them there, and we don’t have to spend time checking them in other locations. It 

makes it more organized, it is a better EMS, adapted to the large organizations and 

municipalities, because you don’t spend time checking criteria fulfilled somewhere else. It 

also means that the head offices are actually implementing a lot of environmental measures 

for all the subjects.  

The core of our system is one certificate per location, but we have developed the way in 

which the system operates. When you want to become an Eco-Lighthouse, you have an Eco-

Lighthouse consultant, who helps you identify the main environmental impacts of your 

organization. Then we have pre-defined criteria for all industries. This is a core difference 

between us and ISO 14001 and EMS. 

How many different industries do you cover then? 

- I think, it is 70 different industries. We have a basic building block of general 

criteria, which everybody has to implement. A lot of it is based on HSE, internal control 

system, which is paragraph 5 – compulsory. If you become an Eco-Lighthouse, you fulfil the 

criteria, you have basic building blocks of an internal control system. We are also helping 

new enterprises, because most of our enterprises are small- and medium-sized businesses, so 

if you are a small organization and you are wondering how to implement the legal 

framework, you can use the industry criteria and you know you have basic blocks of an 

internal control system. This is also insuring that environmental management system is 

working. You can say we are not a new management system to the one, you already have, it 

is integrated into the internal control system that your enterprise has to have anyway. We 

also have a lot of measures for work safety, we are kinda building on the involvement of the 

employees and rights of the employees. We are also concerned with health. Of course, many 

things that are good for the environment, are also good for health, for example, encouraging 

employees to cycle to work. So, there are general industry criteria – basic block, they are 

predefined and if you are a hotel, for example, you fill in the criteria for a hotel, if you have 

a restaurant on the ground floor of your hotel, you also add the restaurant criteria to your 

hotel criteria. 
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What, if you are a port? What would be the criteria? 

-  Yes, we have criteria for port authority.  

Is it possible to get an access to the list of criteria that is compulsory for all the industries and 

for the ones that are developed specifically for ports?  

- Yes, it is possible. I am not sure, if it is in English. 

That’s no problem. 

- Our criteria are, of course, look into satisfying legal requirements. This is a big part 

of criteria portfolio. We also have a very strong cooperation with Tilsynsmuligheter, so we 

have a mutual way f reporting to each other: if they discover smth, they tell us and if we 

discover smth, we will inform them.  

- So, when you become an Eco-Lighthouse, you have a consultant, who helps you to 

identify the main environmental aspects, that you know which criteria you are using and also 

to implement Eco-Lighthouse into your organization. When you are ready, you are fulfilling 

most of the criteria or all the criteria, because all the criteria must be met at the certification, 

before you contact the certifier, you should know you fulfil all of them. Then certified comes 

and gives a feedback on what else needs to be done and then you do it, document it and get 

your certification, if everything is in order. Normally it is a 3 years certificate and by the end 

of this time you get an automatic notification through the web-portal that now you need to 

prepare for recertification. Then you use a web portal to generate a list of all the criteria you 

are recertified by. Then, you contact your certifier, he comes and checks and if everything is 

okay, you get your recertification.  

 

Is the web-portal including the network, allowing all the certified enterprises to 

communicate and share the knowledge and experience between each other? 

- The portal is a database, but also a user interface for the enterprise, certifier, 

consultant and, of course, we are developing the portal and overseeing who has an access. 

So, if any enterprise or certifier or consultant breaks our terms, we can exclude them from 
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the portal and then they will not be able to do anything connected to Eco-Lighthouse. We 

don’t have a formalized network, maybe, this is something we should have, because we 

almost have 5500 certificates by now. 

Do you know the number of certified enterprises? 

- I am actually not sure. 

You told me about one core difference between EMS and what are the other differences? 

- There are many differences. I can start from the fact that Eco-Lighthouse has grown 

up organically. Both EMAS is a very good system, I know this because we have been 

working on European recognition and we researched EMS system and the way it is 

implemented. The core difference is that Eco-Lighthouse has developed as a local idea about 

environment especially for SMEs. EMAS was initially developed as a European initiative, 

and then implemented in the countries. Additionally, EMAS and ISO are extremely 

expensive. Eco-Lighthouse is a user-friendly approach and it is also not quite as expensive as 

EMAS and ISO. Why is it not that expensive? First, because our certifiers are not accredited, 

but they are licenced. This is a big difference, because accreditation is an international 

system and for ISO and EMAS the certifiers need to be accredited and it is a long and costly 

process. This means that the companies offering accredited certifications, they charge a lot. 

We are ISO 9001 certified, this is a quality certification. They certify us as an enterprise. It is 

formal and very document based. It is quite theoretical, not so practical, while Eco-

lighthouse approach was set to have practical measures that the enterprise can set into 

motion immediately, so that the enterprise sees that they need to sort the rubbish, track 

energy use, etc. I think, we pay between 10000 and 20000 NOK every time ISO certifier 

comes, and she comes each year, while with Eco-Lighthouse certification it costs 6000 - 

9000 NOK. So, it is not a low cost, but an affordable cost.  

On your website there are loads of services with many price tags and it is hard to understand 

what you need to do and how much it is going to cost when you get certification? 

- This is because for the first time you get certified, you need a consultant. If you are a 

large organization, you have internal resources, you can send somebody to be trained as an 

Eco-lighthouse consultant and then you will get an internal consultant. This is a better choice 
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if you have enough people and you have enough human resources inside, otherwise you are 

buying an external consultant, helps to set the system up so that you won’t need a consultant 

at recertification, for example, but some choose anyway to hire a consultant for some hours 

to help them check that they are fulfilling the criteria before the certifier comes. Our criteria 

are supposed to be well formulated that they are understandable for everyone. A lot of the 

criteria are set on legal requirements, but then we take the legal one and translate it into 

understandable Norwegian. So, the enterprises don’t need to read and understand the legal 

formulation to see what is required, they can read the Eco-lighthouse requirements, fulfil it 

and they are also fulfilling government legislation.  

- Also, the certifier does not certify on behalf of Miljøfyrtårn, this is important, 

because they are certifying on behalf of municipality, where the location is. So, in Oslo the 

certifier will certify on behalf of the Municipality of Oslo. They are connected to the 

municipality and they issue the certificate in the name of the municipality of Oslo. 

Does it make it a state certification?  

- No, it Is an independent party certification, which doesn’t have anything to do with 

the state. The municipality has a certification authority, if you like. We work with 

municipalities all over Norway, right up north we have less than we would like. Oslo is the 

biggest concentration of our certificates.  

You told me that you are working on international recognition, so what are the plans for the 

future? 

- We have become recognized by EU as an environmental management system. We 

are the first organization outside of EMAS. This allows Eco-Lighthouse certified enterprises 

to bid on par with ISO and EMAS certified companies in Europe. 
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