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Introduction

Environmental management of ports and port arcas concerns the functional
organisation of activities and operations specifically to attain high standards of
environmental protection and the goal of sustainable development. Effective
environmental management requires science-based evidence on which to make
decisions, the identification of key performance indicators by which to demon-
strate achievement, and appropriate monitoring in order to assess both the effi-
cacy of management and the quality of the environment itself. This chapter
examines how seaports within Europe have been developing towards this level
of environmental practice. Two important trends in port environmental man-
agement from the past ten vears are identified. The first is policy based. This
involves ports collaborating on the topic of the environment as 2 pre-competitive
issue in order to share knowledge and solutions. The second is technology
based. On the one hand, this concerns the use of technology and improved
information processing for the integration of port information systems; on the
other, it relates to the integration of environmental performance and monitor-
ing data within environmental management information systems {EMIS).

Each seaport may be considered unique in terms of its geographical, hydro-
graphical and commercial profile. In addition, the diversity of form and function
can be further compounded by considerations of ownership, polidcs, culture
and legislation. This means thar the environmental management and auditing
tools need to be capable of being tailored to the special circumstances of each
port. Without these flexible tools, ports may lack the evidence or structures to
implement environmental management within the working practices of the port
Organisation, as envisioned in the goal of sustainable development. The fact that
European ports themselves are seeking to develop collaborative, in-house solu-
tions for environmental management, as an alternative to legislation-driven
approaches, indicates the importance of the environmental issue to the port
sector as 2 factor within business risk. Towards the end of the chapter, there-
fore, we move on to discuss models for the networking of environmental tools
and methodologies evolved through port-inspired European rcsearch and
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development projects. The scope of the findings concentrates on environmental
practices in pioneer European ports, but lessons may be usefully applied to any
ports operating within an insttutional system of structured environmental man-
agement.

Concepts, practice and the integrated environmental
management of ports

Since 1990 the experience of European seaports is that the topic of environmenta| |

mznagement has developed from small project- or issue-based investigations 1o
become an important consideration within the corporate business plan. However,
the challerge for many seaports remains that of translating conceptual strategies

into practical, applied environmental management. There is ZTOWING awareness -
among port managers of the significance of the environmental aspects of their

ports’ activities and operations, and of the liabilitdes and responsibilities associated
with them. Progressive port authorities are playing an increasingly active role as
parmers in coastal zone management initiatives. However, there are some misgiv-
ings as to the most appropriate form of management option to pursue in balane-
ing the sometimes conflicting demands of, on the one hand, port development
and the commercial imperative with, on the other, the requirement for environ-
mental protection. Pragmatic port managers have 2 strong preference for prac-
tical, non-bureaucratic and cost-effective environmental programmes.

Integrated environmental management has been defined as an approach to
reconcile conflicting interests and concerns, and to coordinate instirutional

actions and fragmented efforts. It seeks to integrate with the processes of plan-

ning and decision-making those aspecrs of management that impact on assess-
ment and evaluation (Born and Sonzogni, 1995). It embodies 2 number of -
concepts and guiding principles that can make possible the successfiul imple- -
mentation of environmental management within ports. Tt encourages the selec- |
tion of relevant approaches, comprehensive or incremental, to enable pOrts to -
focus on significant environmental aspects of their activities {International -

Organization for Standardizaton (ISO) 1996). An integrated approach offers

scveral advantages in efficiency compared o ad-boc or problem-solving
approaches since monitoring, research and enforcement efforts can be har- _
monised {Barrow 1999). From a business perspective, an integrated approach is .

required to undertake a strategic assessment of environmental risks. These days,
the business sector also acknowledges that there are value-added benefirs for
customer and public relations in taking an integrated approach (International
Chamber of Commerce 1993).

Figure 10.1 depicrs the environmental regime within a medium-sized com-
mercial port, and indicates the nature of environmental challenges in the port
context. Various common operational activities such as cargo handling, dredg-
ing and waterfront discharges have potential impacts on land, water, suspended
sediment and air. Environmental aspects may impact on any or all media, and
their effects can be trans-boundary. Furthermore, port authorities are often
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Figure 10.1 Land, sea, air, industry and environmental impacts in a port. (Courtesy of
Instrato Portuario e dos transportes Maritimos-Delegacio dos Portos do
Norte.)

landlords to large industrial and manufacturing estates located within the port-
city complex, with the atrendant environmental impacts and issues typical of
major industrial developments.

To a certain extent, ports may be considered unique businesses, and the
coastal zone as a location with specific issues. Ports represent a concentration of
human activity as nodes in the logistic chain and points of transfer within trans-
port networks. Furthermore, the legal basis for environmental management is
complicated by the fact that the law regards the coastline as a legal boundary.
This means that both maritime law and the ordinary law of the land are of rele-
vance to ports. Responsibilities and liabilities may range from dredging to issues
related to the safety of navigation and, under some types of ownership, environ-
mental protection. Port jurisdiction can provide a further raft of environmental
responsibilities requiring positive management, with the attendant demands to
provide adequate resources for enforcement and reporting. Such an amalgam of
intensity of use, profusion of agencies and stakeholders, multiplicity of uses, and
potential conflicts for space can present complex environmental problems. An
integrated approach is required to address and assess the interrelated causes,
effects and management options,
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The emergence of port environmental management: an
overview

What progress is being made towards this integrative goal? While it is mislead.
ing o describe environmental practice as if it is common to all ports, there have -
been dominant trends. These have been driven by legislation, greater awareness
of the impacts of port activities, and changes in business practices, all of which

reflect shifting artitudes to the environment within broader society,

The overriding concern of health and safety legislation in ports during the -
1970s encouraged at least some monitoring of environmental conditions that .
could be harmful to port employees. But ports were primarily concerned with
the effects of environmental dynamics and conditions on thejr activitics, rather
than with the impact of port operations on the environment. When they looked -
outwards, the emphasis was on environmental factors affecting human health, _:
such as noise and dust. Such environmental duties as were recognised tended to
be carried out as adjuncts to the work of engineering or survey sections, or °

added to the list of activities to be carried out by the ‘Harbour Master”,
Environmental management, when it was practised at all, was based on tech-

nical rather than environmental standards. It was a quite different activiey -

spatial planning — which encouraged strategies to maintain the environment
within the port and to deal with the environmental aspects of development,
lendscaping, excavation and landfll.

In many ports, specific environmental issues have been important drivers in

the subsequent inception of an environmental programme. At the port of Dover

—a UK ferry port handling 16 million passengers a year (Dover Harbour Board
2001) - dredging activity in the early 1990s produced the first injtiative towards

the development of environmental monitoring by the port. In other cases, a

negative incident such as an oil spill, or 2 positive cxperience of cooperation
with an environmental research institute {e.g. as part of an engineering contract
for port development), has acted as a trigger for a port to develop and imple-
ment its environmental management activities.

More systemadcally, as Reynolds reviews in Chapter 12, regulation has been
significant. For example, the MARPOL (73/78) convention has included provi-
sions for adequate waste reception from ships, and this has been implemented by
ports during the 1980s and 1990s through waste management plans. These have
incorporated practices such as the designation of waste storage facilities for differ-
ent types of materfal, and the establishment of contractors for recycling or dis-
posal. Another important legislative influence in Europe has been the EUs
Environmental Impact Assessment Directive {EC85 /337), requiring environ-
mental assessments for the development of ports capable of receiving vessels over
1,350 ronnes. Although these assessments are commenly prepared by consultan-.
cies, this has led to the growth of expertise on environmental mitigation in the
port sector. The EU Habitats Directive {(EC92,/43) has further raised the require-
ments of port managers to understand the environmental aspects of port activities,
including their impact on sensitive species or habitats in the coastal environment.
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Figure 10.2 Timeline of important ideas in port environmental management.

Meanwhile, the role of ports in the environmental management of the
coastal zone has been enhanced by the participation of many Earopean ports in
estuary and coastal management initiatives. In response to the pressures for the
use of space in coastal zones, ports are now commonly represented on commit-
tees of management or research groups as they plan the development and
environmental management of coastal areas.! The Humber estuary (UK), the
Ebbro deita (Portugal) and the Wadden Sea {Netherlands/Germany,/Denmark)
are three examples of locations where ports have made a significant contribution
to the funding or research activities of coastal initiatives. Since ports are major
stakeholders in the coastal zone, they are able o influence human activities, and
this has led to the practical application of 2 number of techniques by ports, such
as the zoning of space uses, or the regulation of activities with environmental
impacts by using legal powers (ABP 1999).

Until the 1990s, much port environmental policy was the by-product of sec-
toral legislation, and reflected the need for ports to detail their own procedural
protocols for the environmental aspects of their activities, such as the prepara-
tion of oil spill response plans. The point is that ports were essentially preparing
action plans in response to individual picces of legislation, rather than consider-
ing the environment in an integrated way as a component of their operations
(Couper 1992). A classic example of the argument for a more integrated
approach is the need for a port to consider anthropogenic factors beyond the



196  Chris Wooldridge und Tim Stofanovic

port boundarics, such as those arising further inland. In the case of 2 port that
has a river draining into its area, an integrated approach enabies the port to
understand, for example, whether pollutants arise from its own actvities or
from those forther npstream? (Vandermeulen 1996). Progress towards an integ-
rated approach has been assisted in several instances by the appointment of port
environmental managers or the designation of environmental responsibilitics to
port managers, although this is by no means universal,

Whitchead (2001: q133) describes some of the auitudinal changes to
environmental issues during the 1990s. He relates the growing awareness of
UK port managers in accepting the need to find out more about what is hap-
pening in the environment for which they have responsibility, together with
their realisation that this entails a good level of knowledge about the environ-
mental aspects of port activities. Furthermore, at a European policy level he
notes that the environmental code of the European Sea Ports Organisation
(ESPO) {1994) has influenced changes in practice, such as increased prepara-
tion of environmental plans and policies within ports.? Thus, many managers
have come to accept the ethical, economic and profitable option® arguments for
making investments in environmental management.

Ports are also incressingly attending to environmental and sustainability
issues as they formulate business policies and propose new developments.
Global environmental issues have appeared on the agenda of port managers
making proposals for developments in the 2000s. Proposals commonly consider
the global evolution of transport networks, and the role of ports in environmen-
tally friendly logistics chains. A key point here is that ports are able 1o support
environmentally favourable forms of transport. For example, because of reduced
fossil fuel consumption, ships make lower inputs to the environment than
alternative modes of transport, thereby lowering emissions and reducing the
contribution te global warming. Such considerations have encouraged ports to
lobby for structural adjustment and investment in infrastructure to promote sea
transport.

A major recent step has been to rationalise different port environmental inid-
atives and their common information requirernents into integrated environ-
mental management programmes (Eco-Information 1999). Tools such as
audits, reports and environmental management systems (EMS) may all form
clements of these programmes and have particular requirements for implemen-
tation in the port sector (Valencia Port Authority 2002). Each pors faces differ-
ent environmental citcamstances and has a different starting point for
developing environmental management, but Table 19.1 iflustrates — for the Port
of Dover — the post-1990 evolution of tools utilised by the Harbour Board to
support envirenmental management activities. These tools illustrate the extent

to which ports can become involved in environmental managerment on a pro- .

cedural level. They are complemented by structural changes that have taken
place in the port to appoint an environmental manager {as part of the safety and
environmental management group) and designate a surveyor with specific
environmental monitoring responsibilities. The list contains 2 number of tools
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Table 10.1 Tools and informaton resources used by the Dover Harbour Board for
environmental purposes

Ourput Date of Environmental function
ncepiion
Environmental database 1992~ Store and analyse cnvironmental dara and
records
Environmental Review of the  1993- Provide an initial or preliminary review of
Marine Environment the impact of activities and operations, and
establish an environmental bascline
Environmental research | 1994 Collaborative R&D programmes with
programme universities and research establishments in
data collection and environmental science
Environmertal Database 1995- Standardise monitoring and reporting and
Reference Manual implement quality assurance for data
Surveys of water quality 1996~ Track trends in water quality and assess
against guidelines/standards
Environmental policy 1997— Influence corporate environmental practice
and programmes
Waste Management Plan 1997- Plan collection, storage and disposal of
waste in an environmentally efficient
manner
Environmental review 1997 Statement of policy and environmenta}
) acdons
Directory of Coastal 1998- Qutlie other relevant initiatives and
Environmental Management organisations, their work and contacr
details
Environmental Reference 1998 Derail protocols for environmental
Manual activities such as monitoring procedures
Self-Diagnosis Methodology  1998- Review the environmental management
performance wsing EU/Eco-information
tools
Environmental Incidents 1999— Record environmental incidents
Database
Habitat Monitoring Atfas 1999~ Establish the status of flora and fauna in
the port in order to identify indicator
. Species, establish baseline, map habitats and
track trends
Environmental Report 1999- Produce a surnmary of environmental
plans, actions and performance
Geological handbook 1999- Build 2 knowledge base to complement
development, operation and dredging of
the port. Understand facrors behind
environmental quality {¢.g. drainage).
Port Environmental Review  2003- Prepare and structure an annual
System environmental report, externally reviewed
and certified for validity. Start of EMS.
Note

The table shows a progression of tools and reports compiled during the evoludon of an caviron-
mental programme. Port eavironmental managers are secking to provide a framework that integraces
these individual components in order to avoid duplication and 1o improve access to, and interpreta-
tion of, data.
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that may be common to other ports. Indeed, some are based on European Pon:
sector standards such as the Port Environmental Review System (PERS) (Eco
Ports 2003). However, the exact design of the various components of ap;
environmental programme or EMS will naturally vary according to the circum::
stances of the individual port.

Monitoring environmental performance: technologies and
data coflection methodologies

In the context of assessing and regulating environmental and human healthy
impacts of anthropogenic activities, specifically the introduction of wastes, ICES
(1989) defines monitoring as “the repeated measurement of an activity or of
contaminant or of its effects, whether direct or indirect, in the environment’;
Moniroring is increasingly being used as an investigative, diagnostic and environ
mental management tool. Indeed, it has been described as ‘the sensory compo
nent of envirenmental management’ (NRC 1990} Indicators themselves are:
quantified information that demonstrates environmental quality and management
performance over time. The argument now pursued is that production of t:hcs
performance indicators first entails collecting data on human activides, or moni
toring of the environment, and the most efficient way of making these measure:
ments is within an integrated monitoring network, The large volume of data’
produced will then require dedicated information management so that it can e
properly collated, stored and interrogated. This can be achieved via EMIS <
toolbox of applications that are related to the functional requirements of port
managers (¢.g. Waste management, contingency planning, spatial planning). -

The European Sea Ports Organisation’s environmental review (2001) recom
mended that ports should consider what environmental monitoring is requir¢
in order to assess their environmental progress, It also stressed the need to
establish 2 number of relevant indicators, with targets, to measure such
progress. Today, an increasing number of port authorities are including such'-
recommendations in their environmental (and /or annual) reports and reviews
Table 10.2 lists a typical set of indicators now used by European ports.

As previously noted, port operators have in the past been more concernec
with the effect of the environment on their activities than with the effects and.
impacts of their operations on the environment. Atmospheric, oceanographic.
and hydredynamic components have traditionally been monitored for thei
effect on the safety of navigation, berth performance, manoeuvring and naviga
ble depth. Today, however, an increasing number of ports are monitoring.
environmental quality and their own environmental performance for a variety o
reasons, inclading a direct response to legislation and the expectations of 2
range of stakeholders. Monitoring in order to demonstrate compliance with leg
islation has been a2 major driver as port acthorities scek ways to confirm confor<:
mity and reduce the possibility of prosecution, with all the implications that
would have in terms of penalties and poor public relations. Evidence of the
achievement of policy objectives can be validated only by reference to carefully

Rank"

tficance

Signi

Technique

Parameter

Tsue

Calculation of the economic costs 1

Reporting form and database

Total days per annum lost to

Health and safety

of health and safety failares

injury or accident

2

quirements
for storage and landfll

Assessment of re

Dedicated waste reception facilities

Mass of materials (kcal/kg) in

Waste management

and management system

waste stream

3

Assessment of disturbance of

Real-time monitoring of dredging

Spatial tracking of vessel

Dredging

seabed”
Comparison against EU

activity: GPS, logger and database

compliance monitoring

Directive levels
Assess in combination with

and database of complaints

for bacteria
Structurced complaints procedure

Standard water quality analysis

Complzaints about noise per 1,000
population

Faccal streptococe] organisms/

100 mt

Water quality
Noise

6
7
8

t standards

health concerns, assessment
agains

Trends in relative toxicity of
sediments in parts of port
Identification of potentiaf

Tracking the source of air

gravimetric pump
pectroscope or integrators

analysis

Grab sampling and laboratory
Impingers, air bubblers or

wet weight)
Concentration of SO,: 98 percentile  §

Heavy metals, e.g. cadmium {ppm
Particufates (e.g. grain dust) pg m®

Soil contamination
Dust

Adr quality

pollution and monitoring

daily averages (ng/m?)

impacts of new technology

9

Assessment of changes in areal
coverage of habitats

underwater photography, dive

Remote sensing, trawls, traps,
surveys

Areal coverage of habitats (ha)

Habitat loss

10

Eco-efficiency of buildings and

Metering and audit system

Electricity consumption (kWh per

Erergy use

work practices..

degree day)

Health and safety implications
of regularly high

recording of road movements

Monitoring, surveitlance and

(COs/NO, (g/km)

Emission factors for road traffic

Traffic volume

concentrations of emissions

a Rank refers to the priority given 1o the issue within the Port Self-Diagnosis Methodology (SDM} {1998). In toral, 30 issues were reported.

Note:
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monitored targets. The reduction of environmental risk can best be addressed
by monitoring to establish patterns and trends of specific pollutant pathways,
and thus early warning of significant changes or impacts. The build-up of
information on specific issues derived from monitoring can be used to support
decision-making processes, and repeated measurements of significant crireria
can be used to construct baselines of data for comparison over time, the estab-
lishment of benchmarks, and the verification of standards.

Port authorities face a range of challenges and dilemmas in selecting effective
monitoring strategies and identifying appropriate indicators. Major environ-
mental issues may not necessarily be the direct responsibility of the authority,
However, as in the case of identifying significant environmental aspects for pur-
poses of EMS documentation under ISO 14001, many ports are taking some
action to monitor on the basis that they may be considered to ‘have influence’
over the related activities, or that the issue itself is of pronounced local signific-
ance. Ports are increasingly accepting the notion that it is in the best interests of
the sector, and the individual port itself, to monitor selected impacts of their
own activities (and some of those of their clients or tenants) in order to demon-
strate due diligence; avoid fines and costly clean-up or remedial operations;
provide baseline, mitigating and reference data; and facilitate the implementa-
don of environmental standards and award schemes. Legally adequate and
scientifically sound criteria for use as indicators can serve the goals of environ-
mental protection by providing not just the standards by which achievements
can be tested, but also the units of assessment for comparison in the often con-
tentious debate between conservation and profit, legislation and self-regulation,
sustainability and development. However, informed decision making and appro-
priate management response options can be achieved only on the basis of a rea-
sonable scientific understanding of the various interactions involved and the
identfication of relevant determinants by which environmental quality and
performance can be assessed. The performance of carefully selected indicators
derived from an appropriate monitoring programme can add objectivity to the
debate on environmental quality — an area of concern often dominated by
emotion, dogma and subjectivity.

With the realisation of the importance of relevance, ports are increasingly
seeking a rationale to counter the ‘if it moves, measure it’ philosophy, a descrip-
tion with which some research monitoring was often branded. This is because
exhaustive monitoring is unrealistic in the pragmatic and cost-conscious world
of commercial ports and shipping. Also, it is unnecessary to monitor everything
that may be considered to be a pollutant, let alone every parameter that may
possibly affect the pollution process (McMullon 1997). Instead, systematic
“scoping of the menitoring criteria, methods and equipment should be carried
out in order to cnsure focus on the significan: issues. Table 10.2 provides .
selected examples of parameters monitored for priority port environmental
issues, and the associated monitoring techniques. Tabor (1990) points out that
monitoring programmes require analytical and bioassay data that are scientifi-
cally sound in terms of accuracy and precision, and that the methodology must
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be free of artefacts and interferences. The port sector can demonstrate strategies
and techniques based on point source, diffuse, effect and baseline monitoring.
The latter, ‘the description of conditions existing at a point in time against
which subsequent changes can be detected through monitoring’ (Beanlands
1988), has been a particularly useful approach for ports developing the first
phases of environmental management as it has assisted in determining pollutant
and activity cause-effect relationships. .

In terms of actually executing monitoring programmes, ports have in the
past cited lack of resources and in-house expertise, as well as legal requirements,
as reasons for not spending time and budget on such activities, However,
several factors have encouraged ports to adopt a more proactive approach to
monitoring in recent years. The development and reporting of monitoring pro-
grammes by an increasing number of port authoritics have reflected the avail-
ability of 2 wide range of relatively user-friendly and cost-cffective sensors; the
real-time capability of many systems; the “value-added’ aspect in that many of
the indicators and parameters measured are also useful for the management of
health and safety issues (and vice versa); and the perceived value of being able to
demonstrate voluntary sclf-regulation of environmental responsibility. Many
initiatives for port environmental management acknowledge that POITS require a
dedicated database of information for surveillance of activities, monitoring and
auditing (International Navigation Association 1999). The development of such
databases has been enhanced in many cases by the recognition that not all
information needs to be directly monitored by the port itself. Ports are increas-
ingly aware of the wealth of data held by regulatory authorities and other inter-
ested parties such as NGOs and special interest groups. To gain these
economies, many ports are actively forging monitoring links at local, regional,
national and international levels, both within the sector and with other indus-
tries and agencies.

Monitoring tools can be most effectively organised within a well-designed
monitoring network. Ports can also use data from other programmes, such as
local government agencies responsible for monitoring water quality, or research
programmes to model pollutant pathways. They can contribute to, and collabo-
rate with, wider monitoring strategics for coastal zones (Tyler-Walters 1997).
However, their own monitoring strategies must consider both local and
regional trends in order to provide useful information. For example, water
quality sampling within a port might concentrate on local suspected sources of
contaminants, and areas of ecological importance; the least contaminated areas
might also be chosen to provide some kind of reference value. In addition,
however, regional sampling is required to assess the inputs to the marine system
from upstream, the natural variability of the seas, and the extent to which
impacts are cascading throughout the system. Beyond this there is the time
dimension. In order to understand the significance of environmental impacts
arising from port activities, monitoring and assessment of the system’s Jong-
term response - and of other factors affecting biological, physical and chemical
Interactions within the ccosystem — are required {Townend 2002).
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Environmental management information systems in ports:
rationale and experiences

Even when the focus is strictly on relevant criteria, today’s advanced data collec-
tion and monitoring technologies use(d%in response to environmental impera-
tives may produce an information éfl_lff.’s'l?his is one major reason why I'T-based
EMIS are an essential tool for modern management. Burt there are also other
drivers. Such systems do not simply cope with the scale of information available;
they also allow for 2 consistent approach to environmental control from one
port to ancther. Ports are keen to share technical, managerial and legal solu-
tions to environmental problems in order to minimise duplication of effort and
reduce environmental management costs. There is also a political desire - €spe-
cially in Europe — for standardisation and cooperation in knowledge manage-
ment berween ports to reduce disparities in environmental efforts.

An EMIS has been described as ‘a case-book or collection of tools organised
into a system to support the administration of environmental management and
planning tasks by . . . making information available to executives and the public
through co-ordinating existing systems and investments by a common archi-
tecture” {Gunther 1998: 160). There is an emphasis on using information about
human activity and the human interactions with the environment, and it is this
that distinguishes EMIS from environmental information systerns (EIS).5 Ports
already have extensive and positive experiences of managing complex information,
for example in relation to vessel traffic management systems (Hanekamp 2000) as
well as in the use of intelligent systems to integrate quay management, vessel
loading and electronic dara interchange (UNCTAD 1993). With this experence, -
theoretically it should be simple to link systems that manage the relevant environ-
mental data. In practice, however, the rask is extremely complex and frequently
fails in large organisations® because of the magnitude of the challenge of linking
common tools within a toolbox. Consequently, the following discussion focuses
on a number of important factors relating to this task of integrating, within the’
port setting, major tools such as audits, reports, databases and decision support
systemns. Figure 10.3 presents a model for nerworking existing port tools, collabo-
rative data — in this case European — and standard methods within a port EMIS.

A recent EU DG TREN research programme has focused on developing a
flexible and incremental approach to EMIS on a2 European scale {EcoPorts
2003). A number of major findings are now emerging from this and other
recent research projects designed to assess and improve the environmental
performance of seaports and terminals (EcoPorts 2003). One important result is -
that large-scale technological solutions for port environmental information
systems will become widely used only if they are flexible enough to incorporate
existing tools used by ports. The previous sections have alluded to the consider-
able investments that many ports have already made in environmental manage-
ment, and it is the capability of EMIS 1o act as an intelligent architecture to link
these existing tools that forms the most efficient solution.

A second significant conclusion is that the development of the technical
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aspects of systems, without accompanying human support clements, often leads
to the failure of systems or their rejection by the port community. Since it is
transportation that is the primary function of ports, many employees do not
have a background in environmental management; nor do they understand the
unique information processing requirements for environmental data. The provi-
sion of environmental and technical education is, therefore, an important factor
in the successful implementation of EMIS. Success may also be encouraged by
in-house applications that enable information systems to reflect working prac-
tices in ports more accurately.

The information sdence literature also attests to the fact that many IT pro-~
jects take a technocentric appreach to developing information systems, and
neglect the informal, human elements (Mayda 1997). There is a need for
research that assesses not only the capability of IT tools, bur also their ability to
aid broader ‘human’ information systems. The technical specifications for integ-
rated environmental management systems, although necessarily specialised for
the port and marine environment, are within modern technological capabilities.
However, the organisational changes required to enable staff to implement port
environmenzal management are 2 more comprehensive undertaking,

In sum, information systems have the potendal to provide an economically
efficient and effective toolbox for ports undertaking environmental manage-
ment. Specific technical solutions are required to network environmental tools,
and these can work if they allow ports to incorporate the output of existng
environmental management programmes. Optimisation, however, requires a
focus on the human element, providing adequate training support, and mod-
elled accurately on port working practices.

What has not yet been considered, but must not be overlooked, is that
information systems also have a role to play in the final phase of the information
cycle: dissemination. Ports are under growing pressure to demonstrate their,
environmental credentials through transparency of action and the publication of
environmental strategies and performance dara. Increasingly, environmental leg-
islation encourages ports to organise their environmental information in a form
that is relevant to sharcholders, regulators, clients, insurers and the public. Evid-
ence of ports’ environmental achievements (or otherwise) needs to be provided
through the promulgation of appropriate performance indicators.

Traditionally, of course, this has been achieved via printed documents. Best
practice in this regard is perhaps provided by the Scandinavian countrics, which
have imposed some of the most exacting reporting standerds. In Sweden, for
example, the Environmental Code (chaprer 9, §6, section 1) requires all har-
bours and docks accessible to ships of more than 1,350 GRT to provide an
annual environmental report. These reports are guided by advice from the
Swedish Environment Protection Agency (General Advice 96: 1). Typically they
provide a formal review of licences and permits isszed, and report data on emis-
sions and waste. Crucially, they aim to balance the danger of reader overload
with the provision of sufficient information to allow the port to verify the
report’s claims and demonstrate precautionary measures taken (Fortes and
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Akerfelde 1999; Port of Goteborg 2002). Inevitably, however, even best-
practice hard-copy reports tend to have a restricted circulation, which increas-
ingly means that transparency and accountability tend to fall further behind the
rising expectations set by current societies. Against this background it is appro-
priate to return to the theme of IT applicadons pursued carlier in this chapter.
One particularly effective way of communicating environmental commitment
and achievement to stakeholders, regulators and the public should be the Inter-
net. What evidence is there that this potential is being exploized? !

Table 10.3 lists the results of an online global survey of a random sample of

~

Table 10.3 Environmental reporting on port Web sites, 2003

A Do ports provids evidence of envivonmental management or planning
online?
Americas Europe Oceania Total
Positive result: 15,/22 14/19 9/9 38/50
68% 74% 100% 76%
B Do parts publisk an environmensal policy online?
Americas Europe Oceania Total
Positive result: 11/22 7/19 7/9 25/50
50% 37% 78% 50%
C Do ports publish an environmental report online?
Americas Eyrope Oceania Total
Positive result: 2/22 3/19 3/9 8/50
9% 16% 33% 18%
D Do ports put environmental monitoring date onling?
Americas Europe Oceanin Total
Positive result: 4/22 5/19 7/9 16/50
18% 26% 78% 32%
E Do ports advertise achizvement of ISO/EMAS/other certification of
environmental management system?
Amiervicas Europe Oceanin Total
Positive result: 0/22 2/19 5/9 7/50
0% 11% 56% 14%

Note
Figares indicate the mumber of affirmative statements from the rotal number of Web sitcs analysed.
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50 port Web sites. In some respects the data are encouraging. A large majority
of the ports sampled provided information relating to environmental manage-
ment and planning, while half set out their environmental policies. However,
only a third put environmental monitoring data online, and less than a fifih gave
access to a complete environmental report or publicised an environmental man-
agement system certified by ISO, the Eco-Management and Audit Scheme
(EMAS) or any similar agency.” Overall, the high proportion providing at least
some environmental information indicates that more ports are reporting pub-
licly in a very accessible manner, a3 recommended by various codes of practice
such as EMAS. The credibility of these reports depends on the quality of the
environmental performance data and the inclusion of science-based evidence
from environmental monitoring. It is evident that in these respects there is still
much that remains to be done. In this sense, major shortfalls remain with
respect to ports’ environmental accountability to the public.

The fact that much remains to be done should not be taken to indicate that
the process ports use to address environmental demands has stalled. Progress
continues to be made with new technology-based management tools, and
reporting is on an upward curve. Moreover, in Europe at least, considerable
momentum has been developed in recent years as ports have collaborated on a
broad front to implement a plan of acion. The vehicle for this collaboration has
been the ESPO, formed in 1993 as the EU member states” independent port
sector representative organisation. Funded and run by its roughly 700
members, ESPO can be considered a role model for collaboration.

ESPO collaboration and improved environmental
management

One of ESPO’s first activities was to produce an environmental code of prac-
tice (ESPO 1994) that combined recommendations on a management
approach with objectives and rargets for priority issues such as dredging, port
planning and development, and emergency response plans. The code
atternpted to take inte account the remarkable diversity of the sector as
expressed in terms of the location, size, type, ownership, and local and
national policies of its membership of around 700 ports. Benchmark environ-
mental initatives driven by ESPO include the setting up of Environmental
Challenges for European Port Authorities {(ECEPA) (de Bruijn 1998), 1o
provide a vehicle for initiating joint environmental research projects berween
ports from different member states. Another contributory activity has been
the commissioning of ESPO’s Environmental Survey in 1996, aimed, first, at
assessing the sector’s response to major environmental management issues
and, sccond, at establishing benchmark performance for future monitoring of
progress. There has also been active participation in the EU Eco-Information
project (1996-9) which was co-funded by several major European port
authorities. This research and development initiative established 2 network of
cooperation on environmental issues between port partners and resulted in
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practical tools for reviewing environmental management performance such as
the “Self-Diagnosis Methodology’ (SDM*98).

ESPO published an environmental review in 2001 as a follow-up to its ori-
ginal code. Today the collaborative momentum is being mainmined by the
involvement of ESPO ports in the co-funded EU EcoPorts Project (2002-5),
the main goals being to harmonise the approach of port administrations in
Europe to environmental management and to exchange best practices in respect
of port-related environmental issues. The significance of these initatives is that
they have produced tangible tools and methodologies to assist implementation
of publicly declared sector policies. They include a database of practical
solutions, a new (2003) SDM for reviewing environmental management
performance,.and a2 PERS designed to assist development of an EMS.? A
methodological guide to practical solutons applied 1o the port-city area, a
forum for the exchange of experience, and 2 Web site® for networked access to
news, developments and results are also available to participating partners. In
the near future, EMIS and training support are emvisaged products of the
continuing project.

ESPO’s overall declared policy towards environmental management is to
encourage compliance with legislation and the attainment of high standards
through voluntary schemes of self-regulation. Ports in the organisation wish to
create a ‘level playing field” by limiting consideration of the environment as a
competitive factor. The strategy for implementation is based on ‘ports helping
ports’ through networked exchange of shared experience, together with the
provision of tools and methodologies to assist with putting in place the recom-
mendations of the ESPO code. One way to judge the extent to which these
port-inspired initiatives have been successful is to evaluate, through independ-
ent analysis, port managers’ perceptions of progress in environmental manage-
ment {Wooldridge 2000). Port authorities are now commenting favourably on
the benefits of implementing a positive environmental programme. They
include in these benefits cost savings; reduced environmental impact; improved
public image and fewer complaints; an enhanced safety regime; wider port
development opportunities; improved stakeholder relationships; and better

Table 10.4 Progress In port environmental management, 1996-2003

Management Component C 1996 (%) 2003 (%) Increwse (%)

Does the port authority have an environmental plan? 45 62 +17
Does the plan aim for ‘compliance-plus’? 3z 45 +13
Does the plan aim to raise environmental awareness? 44 56 +12
Is environmental monitoring carried out in the pore? 53 69 +16
Does the plan involve community and stakeholders? 53 56 +3

Source: Derived from surveys in 1996 and 2003 by the European Sea Ports Organisation. Results for
2003 arc as yet interim. As the numbers and identity of respondent ports are not the same in the two
surveys, the trends of progress arc more significant than the percentage values imply.
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compliance with legisladon. Moreover, as Table 10.4 demonstrates, the period
since ESPQ’s formation has been marked by increasingly positive attitudes to
the environment among port operators, amitudes that have led to a clear
improvement in standards. By 2003, around two-thirds of respondents reported
that their ports engaged in environmental management and had an environ-
mental plan. A majority indicated that their plans were intended to improve
environmental awareness and involve the community and other stakeholders,
And almost half were aiming for ‘compliance plus’.

Conclasion

Progress in European port environmental management has been driven by
increasing legislation and regulation, and through recognitdon of the common
challenges posed by environmental issues. Additional drivers have been the
impact of socdetal expectations and, most recently, the emergence of the delib-
crate policy that the environment should be a pre-comperidive factor among
European ports. While port sector activity in this field initially produced a wide
range of responses, mostly issue led, an impressive recent trend has been a shift
towards mutual assistance through collaboration. The fruits of this — which are
admittedly stll developing — have been structures and methedologies with the
potential to standardise approaches to environmental management and remove
the environment as a competitive factor.

An upturn in levels of environmental reporting arguably demonstrates
another positive change in attitude towards environmental management by port
professionals. Progress towards an integrated approach, with all its attendant
benefits, is being made through a series of iterative steps. This reflects the diver-
sity of approach, resources, awareness and attitudes within the port sector.
Pelicy at a European level is well established and widely accepted. However, the

major gap between policy objective and environmenral quality is the critical’

phase of implementation at the local level. It is at this local level that technical
developments will play an important role. Tools and methodologies derived
from collaborative research and development {such as environmental manage-
ment systems, decision support systems, Self-Diagnosis Methodology, the Port
Environmental Review System and databases, auditing and performance analy-
ses) increasingly provide the mechanism for implementaton. Particularly
significant is the fact that these developments frequenty place environmental
issues in the business plan itself and, in the process, acknowledge the benefits of
an integrated approach to information management — benefits that can accrue
to both the individual port and the sector.

Yet despite this progress, for commercial port managers and designated
environmental managers the challenges remain substantial and varied — depend-
ing, of course, on the existing approaches in each port. The establishment of
environmental performance and monitoring programmes, and key indicators, is
crucial to producing the evidence and understanding that will support practical
environmental management. There is increasing pressure from regulators and
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the local community for port authorities to demonstrate unambiguous evidence
of their claims regarding sustainable development and compliance with legisla-
don. The result is that the sector has begun to identfy port-specific perform-
ance indicators of both environmental quality and environmenta! management
activity. Various physical, chemical, biclogical and managerial indicators are
emerging and are being applied over a growing number of port areas. These in
turn require the development of cnvironmental management information
systems in order to struciure information into a retrievable format and maximise
the components that allow an integrated response. '

EMIS can be developed in a number of ways, but experience suggests that a
networked and incremental approach will allow maximum flexibility to accommo-
date the existing individual tools that ports have developed. Experience in develop-
ing and validating an EMIS approach also demonstrates the importance of taking
into consideration the human dimension. In themselves, technological ‘solutions’
are not sufficient. Continued progress to ensure the user-fiendliness of EMIS is a
key goal if these tools zre to be accepted and used by the port community, Also
key in the human context is capacity building among European port professionals.
Despite the advances of recent years, there are still opportunities among port staff
for increased understanding of environmental solutions and environmentally
fiendly practices. As ports seck to make progress on these fronts, it may well be
that useful lessons — positive or negative — can be learned from elsewhere in the
world. What is certainly evident is that, while the European experience has great
relevance for port management in other continents, there is still considerable scope
to refine the quality of the knowledge we are currently able to export.

Notes

1 Some European ports have even gone as far as to engage in conservation in order to
enhance the working environment for their employees or gain positive public relations.
The port of Bristol, for example, includes wildlife corridors within the port area, as well
as an owl conservation initiative. '

2 This kind of environmental information has the potential to become more casily avail-
able to ports 2s environmental agencies take an increasingly networked approach to
manraging their own data.

3 The Eco-Informaton (1999} survey estimates that the number of European ports
having an environmental plan increased by 17 per cent {from 2 baseline of 44 per cent)
between 1996 and 1999.

4 Profitable options refer to the capital benefits of a healthy environment, which can be

degraded. For example, the possibility of using the port area for recreational purposes

is lost if there is a severe reduction of warer quality.

Environmenral information systems are likely to contain more extensive pure science

information, suck as that needed to resolve questions of environmental impact, than is

the case with EMIS.

6 A failure rate of 60 per cent has been quoted by Coopers and Lybrand (1996) in a
recent international study of organisational systems development.

7 When the data are broken down by broad global region, they suggest that Oceania
tends to lead the Americas and Europe. With only nine ports samipled in Oceania,
however, this difference could be more apparent than real.

wn
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8 PERS has the option of applying voluntarily for a Certificate of Validation based on
independent review and attainment of the specified standard of management.
9 www.ecoports.com.
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