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ABSTRACT

TAMPERE UNIVERSITY OF TECHNOLOGY

Master’'s Degree Programme Environmental Engineering

AHO, KALERVO : Building an environmental management system in crane
manufacturing

Master of Science Thesis, April 2012

Major: Water- and waste management

Examiner: Professor Jouni Kivist6-Rahnasto

Keywords: Environmental management system, ISO 14001, environmental
aspect identification, corporate responsibility, crane manufacturing

The aim of the thesis was to build up an documemrtedronmental management
system in Konecranes Finland Plc. manufacturingssiThe goal was that after the
thesis, the environmental management system waileddy for initial external audit,
in which the level of documentation is assessed.

Building was started by conducting present sta@yars, which assessed the level of
present environmental management compared to theireenents of ISO 14001
standard. Based on the analysis, project planhiesis work was made. After this, the
environmental aspects of production facilities weadentified. From the identified
aspects, programmes, goals and targets were defipedific metrics was proposed to
monitor progress. An environmental management ézgtéion was defined during the
thesis. Finally, all the standard required procedwrere defined so Konecranes Finland
Plc. could manage its environmental issues astefédg as possible.

The most significant environmental aspect of Koaees Finland Plc. was identified to
be energy efficiency, especially regarding thelifées. Other identified environmental
aspects were: chemical safety, waste managemenmtoemental knowledge, noise and
VOC emissions.

Thesis was successful in achieving its goal. A doenied environmental management
system was created to Konecranes Finland Plc. ptiodufacilities. The management
system is ready for the third party initial auditnd after the correction of non-
conformances, certification of the system is algssgble. In this thesis work, the phases
required towards documented environmental managemgystem in crane
manufacturing are described.



PREFACE

This master thesis was done as a part of job adntridh Konecranes Oyj between
1.2.2011 — 31.08.2011. I would like to thank Komeas Oyj of this unique opportunity
to conduct a thesis project in their interestingl ammoss-sectional field. | would
especially like to thank my officer, Johanna Pinpom all the supportive critique and
cheering. Without your support this thesis wouldenaot ever finished.

The field of thesis was particularly difficult toemand | would like to thank
Professor Jouni Kivist6-Rahnasto from all the ekperhe had to offer during the
writing process.

| would like also to give my heart full thanks tth #he loved ones who have made
this thesis and all my studies possible, you kndw wou are.

Tampere 12.2.2013

Kalervo Aho



CONTENTS

Abstract

Abbreviations and NOTALION .......c..iee et VIl
LINTRODUCTION .ottt e eae e 1

11
1.2
1.3

Background of thesSiS ... 1
Study object and Methods .........ccooo i 2
Structure of the thesSIS.........oooi i 2

2THEORETICAL BACKGROUND .....ooiiiiiiiiiiiiiii 4

2.1

2.2
2.3
2.4
2.5
2.6

Corporate social responsibility - the big pictufeorporate

environmental Management ...........ccoooiisiccceeeeeeeieiias e e e e e e e e e e e e 4
Stakeholder theOrY ..........eiiii e 6
Anthropogenic influence of metal industry on enmiment ...................... 6
History of environmental management........ccccceevviieiiiiiiee e eeeeeeeeeiiens 8
Legislation, regulations and international agreetsand protocols ......... 9
Environmental management system and standardS........................ 12
2.6.1 Eco-management and audit scheme (EMAS)......ccc............. 14
2.6.2 1SO 14001 and ISO 14000 standard family .....cccceeecnnnnnnn..... 14
2.6.3 Brief description of ISO 14001 standard.....cccceeeeeeeevvvveerinnnnns 15
2.6.4 Environmental aspect identification, environmemtgbact

assessment and ManNageMENTt................oommmmmmmsssssseeseeeeeeeeeseeeeeseessnsnnnnndls

2.6.5 Motives to adopt ISO 14001.......ccceeeiiiieeeeeeeeeee e 18
2.6.6 Benefits from adopting 1ISO 14001..........coeeeeeeirniiiiiieieeeeeeeeean, 21
2.6.7 Impediments of adopting EMS...........ccooiieeieeei s 23
2.6.8 Comparison of ISO 9001, 1SO14001 and OHSAS 18001.....26
2.7 Criticism on business responsSibility........ccccceivveveeiiiiiiiiiiiiie e, 26
SMATERIALS AND METHODS .......coiiiiiiiiii ittt 30
3.1 Introduction tO COrPOratioN ...........uveeeummmmreeeeeeeeiiiiiee e e e e e e e e e e eeeeeeeeenennns 30
3.2 Crane and crane COMPONENLS .........uuuuurimmmmmmmmreeeeeeerrrennraaeeeeeeeeeeeeeens 32
3.3 Project floWChart ...........uvvueiiiii e 34
3.4 Site deSCrPLIONS ..ccoeeieeeiieeeeeeeee e 36
3.4.1 HYVINKEE SITE oo 36
3.4.2 HAMEEeNINNA SItE .......uvuuieiiiiiiii e 38
3.5 Description of the quality management SYStemM e ....evevvveeciiennenn... 38
3.6 Description of health and safety management praesdu..................... 40
3.7 Description of environmental management system..............ccccceeennn. 41
3.8 Corporate Stakeholders ... 1.4
3.9 Survey for ISO 14001 .......ooeeiiiiiiiiiiiieeeeee it e e e e e e e eeeeeeeeeenannes 2.4
3. 10SWOT @NAIYSIS...cccveirirrinniiiiaieeeeeeeeereeeeiiines e eeeeeeeeeeeeeesnnnennnn e 03
AMATERIALS AND METHODS ......oiiiiiiiiiiiiiiieescmiiiitrseeeteeeeeeeaaeaeaeaaaaaaaanens 44
4.1 Environmental management system present statesaaly.................. 44
4.2 ReSUIS from SUIVEY.....ccoovieiiiiiiiiiiiiieeeeiiiiieen e 4D



Vi

4.3 SWOT @NAlYSIS....cuvrrrriiiiiiiiiiieeeeeeeeeerinneisiesseeeeeeeeeeeeeeenesnnnnnnnnnnn 48
4.4 First steps of building up the EMS ... 50
4.4.1 Selecting the scope of EMS.........coooiiiiceceeeeee e 50
4.4.2 Defining steering group and other key personnel...................51
4.5 Environmental aspects identification ........ccccceceeieiieeiiieeeiieieceeeiiis 52
4.5.1 Hyvinkaa production processes and products ....................... 52
4.5.2 Hameenlinna production processes and products................. 55
4.6 Objectives, targets and programmes .........ccceeeeeeiiiiiieeeeeeeeeeeeeeeeeennnnnns 57
4.7 Environmental performance indiCators ... eeeeeeeeeeeriiiinniiinieeeen.. D8
4.8 Defining roles and responsibilities.........ccccceceiieiiiiie i, 58
4.9 Defining standard required ProCedUIES ......eeeeeerrrrrreiiiiiieeeaeeaaeens 59
4.10Time and resources used for constructing the system...................... 62
4.11Evaluation of selected build-up approach ..........cccccvvvvviiiiiiiciiiinnnnnn. 63
5CONCLUSIONS AND FURTHER ACTIONS........ccoiiit ettt e e 65
5.1 CONCIUSIONS .. .ottt mmmm bbbttt e e e e e e e e e e e e e e e e e e e s sana 65
5.2 Recommendations for future development.....ooeceeeeeieeeeeeeneennn.... 66
5.2.1 Top management COMMItMENT ............uuuiiccccceereereennieaeeeeenns 66
5.2.2 TraiNinNg Plan ....cccooieieiiiieeeee e 66

5.2.3 Improved environmental aspect identification......................... 67
5.2.4 Towards integrated management system.....cccccceeevvvvvvvnnnnnn... 67
5.2.5 System Certification .............oevvuuvueesmmmmmeeeeeeeeeeeeeeeeeeeeeeeenennnnnns 68



ABBREVIATIONS AND NOTATION

EMS

QMS
CSR

ISO

ISO 14001

ISO 9001

EMAS
OHSAS 18001

STAKEHOLDER

ENVIRONMENT

SUSTAINABLE DEVELOPMENT

LTAL

ENVIRONMENTAL ASPECT

Vi

Environmental management system is a
part of organization management that is
used to develop and execute its
environmental policy and to govern its
environmental aspects.

Quality management system.

Corporate social
responsibility. "economic, legal,
ethical, and discretionary expectations
that society has of organizations at a
given point in time". (Carroll, AB. &
Buchholtz A.K. 2003)

The international organization
standardization.

A standard developed by ISO which
defines requirements for environmental
management system

Standard that defines requirements for
quality management system
Eco-Management and Audit Scheme
Occupational health- and safety
specification

Any person, group, organization, or
institution that can influence the focal
organization or be affected by it, either
directly or indirectly

Surroundings in which an organization
operates, including air, water, land,
natural resources, flora, fauna, humans
and their interrelation.

Meeting the needs of the present
without compromising the ability of
future generations to meet their own
needs.

Lost time accident; Accidents that lead
to 1 to 3 days of sick leave

Elements of an organization’s activities
or product or services that can interact
with the environment.

for



ENVIRONMENTAL IMPACT

PROCEDURE
AUDIT

oneKonecranes

CERTIFICATION

VOC

NONCONFORMITY
RECORD

Vil

Any change to environment, whether
adverse or beneficial. Environmental
impact is result from environmental
aspect

Specified way to carry out an activity or
Systematic, independent and
documented process for obtaining
evidence and evaluating which how the
requirements of environmental
management system are fulfilled.
Process  unification project in
Konecranes

An audit process done by independent
third party recognized organization. As
a result a certificate is given to the
organization if it meets all the
requirements in the standard and in their
own defined processes.

Volatile organic compound. A organic
chemical that is used as a solvent in
some paints.

Non-fulfillment of a requirement
Document stating results achieved or
providing evidence or activities
performed.



1 INTRODUCTION

1.1  Background of thesis

Throughout the 20 century, in the age of globalization of businesd amergence of
corporations, the footprint of business activitsenvironment has grown rapidly and
the effects can influence geographically the whgliebe. The development of new
technologies and use of wide range of synthetiecnoteds pose new and more complex
threats to flora and fauna and the human habiteg. cbrporations are required to carry
more and more responsibility over their actionse Tdwakening of environmental
movement in 1970s gave birth to various non-govemal organizations that even
further heightened the demands of corporations geraie ethically by enhancing
human rights and developing nature preservatiom-${avernmental organization and
legislators are working continuously with ever m@&sing pace to create tighter
legislations to prevent pollution and cleanse ayeéouled locations. This external
legislative and social pressure has made corposatin react by starting to
systematically manage these effects of corporageabipns. To ease the implementation
of management processes and to create a unifiedon@gnage environmental aspects,
the businesses, with other societal actors, hawated a set of standards to work as
guiding documents. These standards promote corposato shift their role from
legislative reactive actors to more pro-active aware actors that continuously
improve their own operations. One of these starel@&@dcreated in collaboration of
various standardization organizations all oventlogld and it is called ISO 14001. This
standard has been made especially to tackle watlelrironmental impacts of business
activities.

The Konecranes Corporation has also identifiednéwd to manage environmental
impacts systematically. Since the corporation iglabal actor and its customers are
more and more aware of the effects of global tratle, need for environmental
management system and a certification has becoatieyrelhe growing pressure from
legislation has also been identified and the syatemtracking of directives and
legislations is needed. The motives, for integpMS to Hyvinkad and Hameenlinna
—locations, are in one hand to work as a pilotgmoand on the other hand to support
the existing management system. The creation of EM®ese two mentioned sites
works as an example for the rest of the corporatiod creating it to Hyvinkaa has a
special value because the corporate headquartexsaied there.



1.2  Study object and methods

The main aim of the thesis is to build up a docue@renvironmental management
system to a crane manufacturing. This thesis wagkfbllowing sub-tasks:

* Present state analysis on the compliance of presanagement level in respect
to ISO 14001 standard is conducted.

* The identification of significant environmental asfs in crane manufacturing,
which is conducted in co-operation of key personnel

» Creating a questionnaire and making a SWOT anabased on that and other
related information found in corporate study.

* Identifying internal and external requirements

e Setting of goals, targets and programs to respesiies and the proper metrics
to measure the progress of these targets.

« Creating an organizational model of Konecranes’iremmental management
system.

e Creating ISO 14001 required procedures.

Theoretical study will concentrate on finding o imain theories of environmental
management, and a short study of the societal e®trehind the rise of environmental
management. One part of the theoretical study isttoly the mechanisms of law
enforcement in the EU. The 1ISO14001 will be briefigcussed and a research for the
usefulness of certification will be done. Materfabm theoretical study is used as
supportive material in achieving attitudinal andarizational change.

1.3 Structure of the thesis

In introduction -part the object of the study igmted out and the motives to strive for
this object. Methods for this study are shortlycdssed about in the introduction part.
Theoretical background includes short review of harimfluence on environment and a
brief historical glimpse on ideas behind environtaRErmanagement, sustainable
development and responsible corporate action iergenrhis part includes some of the
important sections of ISO 14001 -standard explaied described. In this part of the
thesis legislation study is conducted and mosthef dommon theories in EMSs are
elaborated. Theoretical study charts out the lessinopportunities in general. The
concrete usefulness of EMS certification to bussnds researched. Business
opportunities are studied through literature review
Materials and methods -section includes brief dpson of Konecranes

Corporation in general and detailed descriptionghef two manufacturing sites and
business functions in the study scope. In thisiGeqgirecise information is given on
how the surveys, questionnaires, present stateysimabnd environmental aspect



identification or other practical work was conduttdhe section contains information
on how the required data sheets were producedtandiudes the project plan of the
thesis work.

In results -section the data from collected makasigpresented and produced into
information. The result of documented EMS is diseasfrom the most relevant parts of
the study. In this section the compliance to com@MS is discussed. In conclusion
and further actions -section the success of thiystuevaluated. The proposal for future
actions is listed here. The section includes pmognas and their schedules to improve
present state EMS.



2 THEORETICAL BACKGROUND

2.1  Corporate social responsibility - the big pictu re of
corporate environmental management

Although all societies have had some expectatibas @arganizations act responsibly,
the concept of corporate social responsibility @&R) is fairly new. The businesses in
pre-globalized world acted according to traditioeabnomics model. That states that
the needs and desires of society could be besthbyetnrestricted interaction of
individuals and organizations in the markets. (B#&r2006) This model was further
strengthened by the ideologies of economists I dghtury. They stated that the only
responsibility of business is to maximize profitssits owners inside legal boundaries
(Gill 2005, Look Friedman, Milton.The New York TimesSeptember 13, 1970Even
though tradition economic model encouraged unesttieconomic interaction, it also
stated that:

“free market did not always perform perfectly ané Btated that marketplace
participants must act honestly and justly towardheather if the ideals of the free
market are to be achieved.” (Barnett 2006)

Corporate social responsibility is a construct ryaiof developed countries.
Especially United States has been the fore runneC8R related literature (Carrol
1999). The definition of the term: “corporate sdakesponsibility” has been debated
from as early as 1960s. The definition took a cleangearly 1970s when some scholars
modified the term to “social responsiveness” duthtidea that the corporations should
be proactive instead of reactive. Although thisaideas introduced in 1970s the
businesses widely started to adopt responsive aodciive approach not until the
middle of 1980s (Kallio, 2004). Proactive idea asathat organizations should promote
action and implementation of their social role @ast of passive reaction to
requirements from outside. In recent years andtrer: “corporate social performance”
has been introduced to encompass the entire spectrcorporate social performance
terminology.

Carrol has defined CSR in 1979 as a four leveldnadrical term. He illustrated the
term in 1991 as a pyramid model that is depictefigure 2.1. In the pyramid model
the four principals of CSR are described. In thdtdmwo layer is the economic
responsibility, which is the base of all the otlesponsibilities, because without it
business does not exist. Economic responsibiliams maximizing earnings, being as



profitable as possible and maintaining strong cditipe edge for instance. Next on the
CSR pyramid model is legal responsibilities, whigtean that businesses have to
operate inside the legal restrictions set by gawemtal organizations. The placement
above economic responsibilities in the pyramid ise do historical facts. Legal
responsibilities can be seen to co-exist with taeslevel as economic responsibilities
as the prerequisite for corporate existence. Thlotk in the pyramid is the ethical
responsibility of a corporation, which means thatporations should do what is right,
just and fair and minimize the harm done to th&edtalders. The tip of the pyramid is
the last stage of CSR which means that businessgamnization is a good corporate
citizen. This block includes the idea that busiessshould voluntarily support the
communities they operate in and thus improving iuaf life for the members of the
community. Examples of these voluntary actions @oeations and other resource
support such as labor. The difference between athgsponsibility and philanthropic
responsibility is that the latter is voluntary aifié community does not require it as a
minimum level of support from the organization loe tompany. (Carrol 1991)

Philanthropic responsibilitieBe
a good corporate citizen

Ethical responsibilities
Be ethica

Legal responsibilities
Obey the law

Figure 2.1. The pyramid of corporate social responsibility. (@4 1991)

A survey through corporate internet sites revehl terminology has changed
during recent years from “Corporate Social Respwolitsi CSR)” to “Corporate
Responsibility(CR)” or to “Corporate Citizenship(@nd even to some other term or
terms. The reason for this change might be misteadr narrow impression that the
“Corporate Social Responsibility” definition proved&k The definition somewhat
depends on the business area of the corporatiail &td BP talk about “Sustainable
Development”, HP declares itself as “Corporate 2&ii’, Nokia and Konecranes
defines their responsibility under the term “Comgger Responsibility”. On the other
hand Toyota for example talks about “Corporate &8dResponsibility” and “Corporate
Citizenship” as well as “Sustainability” and “Eneirmental Responsibility” as separate
terms, which is a somewhat confusing. (Respectitarniet sites)

All in all the different variations of the termiragy indicate that unified model for
responsible corporate behavior is unfinished aedytbssary is still a work in process.



2.2  Stakeholder theory

The term “corporate social responsibility” does egactly define the actors to whom
the corporation is responsible. Therefore term edtalder has been introduced as a
broader term to replace the stockholder as the aotgr to whom the corporations
should be responsible to. (Carrol 1991) Lefkowigdimmes: “A stakeholder is generally
defined as any person, group, organization, oitingin that can influence the focal
organization or be affected by it, either direaityindirectly” (Lefkowitz 2007) Carrol
and Buchholtz define these “direct” and “indirestakeholders as primary stakeholders
and secondary stakeholders. Table 2.1 represaakehstiders that are identified and
classified by Carrol and Buchholtz. (Carroll, A8Buchholtz A.K., 2003)

Table 2.1. Classification and identification of different k&holders. (Carroll, A.B. &
Buchholtz A.K.. 2003)

Primary Stakeholder Secondary Stakeholder
Shareholder(Owner) Local State and Federal Government
Employees Regulatory Bodies
Customers Civic Institutions and groups
Business Partners Special interest groups
Communities Trade and Industry groups
Future Generation Media
The Natural Environment Competitors

Corporations have direct moral and legal obligatitmsome of the stakeholders such as
owners and employees. They also pose respongbili customer, by ensuring that
their product provides promised functionality ahgisafe, and to future generations by
meeting the needs of the present without comproishe future, defined by the
Bruntland commission. (Carroll, A.B. & Buchholtz .KA 2003) The stakeholder
approach is ethical and moral in nature sincedliuhesother interests besides classical
profit maximization and regulation obedience. (Laafktz 2007)

2.3  Anthropogenic influence of metal industry on
environment

The metal industry consists of long production nkaif many different processes from
ore mining to smelting and rolling and finally to and-product. Typical process in this
chain involves high energy consumption, heavy mealyi and long transportation
routes. In addition, some of the steps before &ataa material such as steel or
aluminum, there is a significant amount of wasteegated in the mining processes
itself and in different refining operations. Tall® lists the impacts of metal production



from cradle-to-gate, which means from ore miningatdual usable raw material for
manufacturing industries, such as crane manufagji{Norgate et al. 2007).

Figures in table 2.2 clearly show that metal praiduncis very energy intense and it
produces greenhouse gases, acidity and a lot iof waktes. The solid waste produced
by mining contains metals that are toxic and maglheto environment, which poses a
further risk to environment (Norgate et al. 2007).

Table 2.2. Energy, pollution and solid was residues per kéog of refined raw
material from cradle-to-gate. (Norgate et al., 2007

Metal Energy CO;emissions SO emissions Solid waste
(MJ/kg) (kg COzelkg) (kg SO.e/kg) (kg/kg)
Aluminum 211 22.4 0.131 4.5
Steel 23 2.3 0.020 2.4
Stainless steel | 75 6.8 0.051 6.4

The cradle-to-gate environmental impacts of metadipction depend greatly on
various factors, such as ore grade, production edetlectricity production, technology
level of additional purification equipment and mak transportation. The most
significant factor increasing environmental impaist®re grade (Norgate et al. 2007).
The deposits of ore in f9century copper were 10 % ore grade, which 1997ewer
average of 0,9% (Ayres 1997). The amount of sobdter per kilogram of raw metal is
raising because of the depletion of rich ore velie main driver for changes in mining
and ore processing industry is and will be reactmg@nvironmental problems (Ayres
1997).



2.4  History of environmental management

Before the birth of modern environmentalism in thee 1960s, there had been few
regulations on the environmental impacts of thepcmations. The earliest ones were
created in the United States in theé"1&ntury. In the sixties author Rachel Carson
wrote a groundbreaking novel “Silent Spring” thasdribed the effect of DDT on birds.
The name of the book: “Silent spring”, denotestitgh bird death rate due to pesticide
that tends to accumulate on birdlife. Figure 2.2salibes National Academy of
Sciences(NAS) Environmental Learning Curve. TheuFéglescribes how the maturity
of environmental management has developed in ingusom pre-1970 to 1999.
(Johnston et al. 2009)

Design for
sustainability?

Eco-efficiency

Environmental cost accounting.
Integrated management systems

Product stewardship,
Design for the
Environment (DfE),
Life-cycle assessment

Maturity

Environmental
management systems

// Pollution prevention High inlegration>

—— Pollution control,

. i compliance. Anticipatory
Non<compliance,
waste & pollution Reactive
Unprepared
Pre-1970 1970s 1980s 1990s 2000 & Beyond

Figure 2.2. Environmental learning curve. (Hussey, D. M. & EagR. D. 2005)

The y-axis represents the maturity of environmemahagement in industry and the
x-axis represents the timeline. From the Figure deeelopment of environmental
management has evolved from unprepared to highgratien of environmental
management to business management.

The operation model of global corporations is met reaction to environmental law
enforcement anymore. The emphasis has shifted nwonereventive and proactive
approach. Still the systematic management of enmiental impacts, that cross-section
through most of the industries, is fairly new ida@amongst other issues concerning
corporate social responsibility. The environmentalanagement systems were
introduced between 1980s and mid 1990s and the diesdardized version of ISO
14001 was launched in 1996. Environmental managemeaative approach to measure
and manage environmental impacts of an organization

Sustainability plays a key role in environmentahagement and the term is used to
describe the desired outcome of longevity in hun@tions. Sustainability or
sustainable development has had many definitiomsiHe first one was conducted by
the Brundtland commission in 1987 and it was defias



“Meeting the needs of the present without compsimgi the ability of future
generations to meet their own needs.”(Brundtlarfli7]9

Environmental responsibility is part of sustairealilevelopment and the actual
managerial approach is fairly new. Figure 2.3 tlaes the environmental
responsibility as a part of bigger picture of sursthle development construction.

Sustainable
development

Economical Environmental Social
responsibility responsibility responsibility

Figure 2.3. Three pillar model of sustainable development.{&a2003)

The corporation taking the first steps toward smvinental protection in 1970s,
did only the minimal needed to comply with regwas, that were not so stringent at
that time. The general approach was reactive idstégroactive. This industrialized
point of view was to make more out of more, andrédsponsibility of a company was
mainly economic and the environmental responsybilias carried out with as minimal
effort as possible. (Pohjola 2003)

2.5 Legislation, regulations and international agre ~ ements
and protocols

Legislation has been a driving force of environmaéminprovements in organizations
and corporations up until the recent years of thiation to environmental management
and corporate social responsibility. These appresitiave been adapted to top strategic
planning during the past 30 years. The rising corecabout climate change, reduced
availability of resources, fossil fuel depletiorefdrestation and access to freshwater —
all these are reality now or in the near future Hreleffect of these factors have to be
projected and accounted for. Proactive approatdkiag some companies to even more
stringent measures than legislation requires, bamcttons and restrictions to
misbehavers is still effective and necessary contechanism. It is quite probable that
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environmental legislation, derived from global ga@nd national regulations, will
tighten the requirements of corporate environmem@hagement in the near future.

The initial focus on environmental conservatism amorirated on cleaning the
pollution after fouling. This reactive approach wstated already in environmental
policies in 1970s as Keijzemoints out. The environmental policies of law fotioa
have developed greatly from the initial emergentenvironmental protectionism in
early 1970s through pollution prevention to muéckrial concerns about sustainable
development. Keijzers has recognized four phase®utch governmental policy
development described in table 2.3. (Keijzers 1998yernmental policies outlined the
legislation planning in Holland.

Table 2.3 Development of focus in Dutch policies through2®00. (Keijzers 1999)

Classification of policies Focus of policies

Shaping the ecological aren Cleaning up national air and water resources. First
1970-1983 steps towards soil cleanup operations.

Encouraging pollution Pollution prevention to further keep the natural
prevention 1984-1989 resources; water, soil and biodiversity, clean.

Attention on acidification and ozone depletion.

Enhancing eco-efficiency  Increased attention to global issues of acidifaati

1990-1999 global warming and ozone depletion.
Super-optimization for Added attention to limiting national resource usage
sustainable development  and improving management of global biodiversity,
2000- energy and minerals.

The mechanism of environmental law formation iscdesd in the Figure 2.4.
There are two different bodies in Finland, and dtiger EU countries, from which the
regulations may be introduced. First there is Eglslation which can directly affect
national law through regulations. Regulations avebe implemented as the EU
introduces them in every member state without eti@ep. Secondly there is national
judiciary that defines most of the laws and poBcadfecting national level. Behind EU
legislation and national judiciary there are intgional agreements and protocols which
guide EU and national legislation. In additiondivect effect of EU regulations to
national legislation, there are EU directives, whabligate national lawmakers to the
goals designated in the directive. Unlike regulatiadirective renders national
lawmakers free to choose the means to achievedais.grhirdly there is EU decisions
that are passed to specific institutions of speciuntries. Example for selection could
be the governments of these and these countridgearorporations of these and these
countries. Similar to regulation, decisions aragaibry and they are to be implemented
as introduced to countries and institutions spedifiln addition to these lawmaking
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mechanics there are inconclusive legislative pmeEgesuch as recommendations or
opinions. Recommendations and opinions are momlitical and moral tools for the
EU. (Teknologiateollisuus 2010)

International agreements
and protocols

Ratification of agreement or protocol and enforceitme
EU legislation

Directives

National legislatior

directives, agreements and regulation or decisio
protocols

1 National implementation ¢ 1 Enforcement of law,
y

Corporate operational environment

Figure 2.4. Institutional legislative bodies affecting corpagagnvironment in EU.
(Teknologiateollisuus 2010)

European Union has been a central institution &@smg directives and regulations
in Europe. As Keijzerpointed out, the focus on environmental law cotitrglpolicy
shifted in Holland, for example, from reactive tmactive and further, including more
and more stakeholders and phenomenon’s to the sfdpgislation. At the same time
we can observe, the amount of EU acts concerningragmmental issues passed
annually grown by scores from 1970 to 2008 astiliaed in the Figure 2.5.

Amount of annually accepted acts (pcs)
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Figure 2.5. The amounts of annually passed EU environmenlaie@ documents.
(Eurofer 2009, look Teknologiateollisuus 2010)
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Some of the more important environmental relatets gpassed, from the
corporate perspective, in European Union are E@ogaommunity (EC) regulation on
Restriction, Evaluation, Authorization and Restaot of Chemical substances
(REACH) and EC directive on Restriction of Hazarsi&ubstances (RoHS). REACH
aims to improve protection of human health andeh@ronment by shifting the focus
to early inspection and testing of the chemicaldpits. REACH obliges the producer
or the importer of specific chemical to do all theguired tests on their products
containing new chemical substances. Producersrapdrters will define measures for
safe handling and create material safety data sHeettheir products which will be
stored in database run by European Chemical AgéfCiHA). (UNEP, 2010c)

The conference of the United Nations on the hunmar@nment in Stockholm 1972
was the launch of United Nations Environmental Paogne (UNEP), the first global
and international institution to address the emumental impacts. (Stockholm
convention, 1972) After the launch of UNEP thergenbeen more than 90 international
environmental agreements. One of the most sucdemséuhas been the restriction of
ozone depleting substances which was agreed incomwentions, first in 1985 in
Vienna and second in 1987 in Montreal. AchievemeotsUNEP also include
establishment of such organizations as Internati®@mel on Climate Change and
defining millennium development goals for sustaleatbevelopment. (UNEP, 2011b)
One of the more widely known protocols agreed magonally is the Kyoto protocol. It
was adopted on 11 December 1997 and it aims todk®al action towards climate
warming. 37 participating countries agreed to redtiteir greenhouse gases 5,2%
taking the 1990 level as the reference point. I@4htries had signed the protocol as of
the end of 2009. The protocol also defines Cleaveld@ment Mechanism which is an
agreement for developing countries to be ableadetror sell emission reduction credits
to industrialized countries. This means that a bgmeg country that uses the best
available technology, instead of the cheapest tmepmplete a project can trade the
generated emission reminder to a developed couttiNEP, 2010c)

2.6  Environmental management system and standards

Environmental management system is collaboratioec@ntific information, political
decision making and socioeconomic applicationdoltsis is on practical problems with
human-nature encounters. It strives to technolbgamad economic growth with
minimized resource usage (McGraw-Hill Concise Etmyedia of Science and
Technology, 2005). In other words environmental aggament strives for sustainable
development. There are standardized managemergnsyssuch as ISO 14001 and
EMAS. ISO 14001 is designed to work internationatjpd EMAS is mainly
implemented in organizations in European UnionuFeg2.6 and Figure 2.7 describe
the distribution certified standardized managensgstems. 1ISO 14001 is more popular
with almost 200 000 certified systems in year 2008ited Nations Environment
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Programme uses the amount of certified ISO 14005 Bystems as one of their key
environmental performance indicators. In their r¢grublication from 2011 the amount
of certified ISO 14001 systems was over 223000 (BNED11a).
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Figure 2.7. Certified EMAS systems from 1998 to 2010. (Ecodgament and

Audit Scheme, 2011)

The amount of EMAS certificates has grown with ¢estope and even decreased
between 2001 and 2003. The amount of EMAS certieddems in the end of year 2010
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was 7794 and the amount of ISO 14001 certificatianthe same time over 200 000.
The growth of ISO 14001 certificates is much mapid compared to EMAS. This is
mainly due to the fact that EMAS is mainly usedmature markets unlike 1ISO 14001
that is implemented in growing markets with rapat@. The largest contributors to the
amounts in certified 1ISO 14001 systems, during ltdst few years, has been China,
which has increased the certifications within tloairdry by almost 10000 annually.
(The ISO Survey 2008)

2.6.1 Eco-management and audit scheme (EMAS)

The Eco-Management and Audit Scheme was first dioited to industries in 1993 it
was the first version EMAS | and it was voluntaoypiarticipate. The official release of
the system was made in 1995. (Eco Management add S8aheme, 2011) Six years
later came the second version EMAS II. The presemsion is EMAS Ill. Present
EMAS system is based on regulation (EY) N:o 122a&2®Previously EMAS system
could be only implemented in EU and EEC areas wbitlt the update on regulation it
can be implemented in other countries also wittagerestrictions. The EMAS system
includes all the same requirements as the ISO 14868%kven more.

Unlike the ISO 14001, the EMAS system has a mamgaannual internal audit
requirement. EMAS system requires organization todpce public environmental
report that is updated annually. (Eco Management Aandit Scheme 2011; Valtion
ymparistéhallinto 2011)

2.6.2 IS0 14001 and ISO 14000 standard family

ISO is a joint global institution which is a coltaation of various national
standardization organizations. All the ISO standamte prepared in technical
committees of ISO organization. Each member hagsigji to be represented in these
committees. International governmental and non-gowental organizations are
participating in standard preparation. Technicamoottees’ main responsibility is
preparation of standards which are approved in eaember national standardization
organization. Standards will be internationallyegmed if 75% of members concur with
the proposal. (SFS-EN ISO 14001:2004)

ISO 14001 -standard is a collection of requiremémtenvironmental management
system. With the standard, organization is abl@dwelop its policies, conformance
with legislation and identify its significant engimmental aspects. The standard is
designed to work in organization operating in allteral, social and geographical
environments despite the size. There are two vwessod this standard, the first one is
from 1996 and the second from 2004. The 2004 mvisiarifies some aspects stated in
1996 version, but the main difference is enhancgdgration to 1ISO 9001 quality
management standard. ( SFS-EN ISO 14001:2004 )

There are almost 30 documents in the ISO 14000 Iyawfi Environmental
management. Besides for the requirements of an BEMSdocuments describe such
standards as life cycle assessment, ISO 14001 gisdance, environmental label
declarations, environmental assessment, guidefore®MS or EMS auditing, carbon
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footprint quantification, material flow cost accaung and many more. (Environmental
management The ISO 14000 family of Internationah8ards) The ISO 14001 is just a
small portion of the standard family, but neverdissl one of the most important.

2.6.3 Brief description of ISO 14001 standard

The main differences in the revisions of the statidae the synergies with the quality
management standard ISO 9001 and operational haatthsafety guideline OHAS
18001. The ISO 14001 standard builds on a cycludalosophy of plan-do-check-
act(PDCA) similarly to other management systemsds fhilosophy is also titled as
Deming-cycle derived from its developer, William izmtds Deming. Deming is
considered to be one of the founding fathers ofliguthinking. One illustration of
PDCA cycle is described in Figure 2.8. The ideahaf PDCA cycle is to review the
present state of corporate environmental manageanigictlly and establish systematic
procedures to continual development. It is impdrt@anunderstand the requirements
listed in the standard if the corporation is plawnito certificate its environmental
management system.

Environmental

policy

Figure 2.8. Plan-do-act-check cycle as described in SFS-EN 18001 standard.
(SFS-EN ISO 14001:2004)

In Figure 2.8 it can be seen, that the environnieptdicy is the base for all
environmental activities according to ISO 1400Indtad. As the picture imposes, the
environmental policy should be the first step ieatmg environmental management
system. Environmental policy is a corporate comrnaitmto obey present legislation,
prevent pollution and work towards continual impment. It is made by the top
management of the organization or corporation. ddieey is designed to be publically
available and it has to be consistent with the bh@peration the business is in. The
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policy also defines the framework for environmerdhbjects and targets that are used
for further application of the management system.

After the policy has been introduced to desiredosctor the management system
the actual planning phase may begin. The corpordtas to identify its environmental
aspects. That means the parts of its operatiomslupts or services that may be in
interaction with the environment. For example —n$mortation of goods is an
environmental aspect. Then the environmental asped to be identified whether or
not they impact the environment in adverse or beiadlfy. This part of the EMS
creation is critical, since most of the concretioas taken will be related to recognized
environmental aspects. It is vital to document ¢hielentified aspects as it is the same
with all the other document products that genedata throughout the system.

ISO 14001 standard requires organization to sydieaflg follow legislation and
how to fulfill legal requirements on the identifiethvironmental aspects. In Figure 2.8
in the planning phase the most important procedirgetting up goals, targets and
programmes. These three are the actual tools tilagtart to change the organizational
behavior to desired direction. Goals are tied topomte environmental policy, for
example energy saving. It is important to be aldenteasure the progress and
completion of specific programmes. Target must éfndd for the goal, for example
10% decrease in used energy per produced incontefiAaly the organization has to
set out concrete programmes with scheduled resetwcechieve targets.

Implementation and operation block in the Figur@ . the practical work to be
done with the environmental management systemoipotation that is, operating the
system. This means that the top management needsfitte the roles for all the
required personnel involved in the system. Everybas to know their role and
responsibility in the environmental managementesysand the employer has to keep
track of it. Top Management is responsible to pitevall the necessary resources to
ensure proper function of the environmental managensystem. The employer is
required to educate personnel to work with the rgameent system. The corporation
has to recognize need for different education tfeidint roles designated and everyone
working for the corporation has to be made awareit®fenvironmental policy.
Employees should be made aware of the important@maental aspects concerning
their individual tasks and the impacts on the emmmnent. Organization must define the
procedures to deal with nonconformity. It has tGrdemeans to reduce environmental
impacts of nonconformities. Organization has talgtwhy the nonconformity appeared
and it has to prevent them from reoccurring. Resofltthe corrective action have to be
saved in records. Organization has to take intoaacmajor risks, such as fire or other
emergencies that are not part of everyday operatioth evaluate such effect on
environment.

“What is not measured cannot be managed” imponant of EMS and other
management methods is proper metrics that inditdate progress of programmes
initiated via EMS. Proper metrics compare the itssaf the actions, and the targets
initiated and the overall performance of the systealf. Part of the measurement is
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internal audits to assure that the EMS is in canforce with the ISO 14001 -standard
and it is implemented and up kept properly. Redsomternal audits and measuring is
to produce data for management reviews so thatepraptions might be taken. Top
management of the organization has to meet pedlgito ensure its suitability,
adequacy and effectiveness of the environmentalagement system. These reviews
use most of the data produced by the whole EM$@dt ito produce such outputs as
changes in the system and new objectives or targets

2.6.4 Environmental aspect identification, environm ental impact
assessment and management

Every company has to identify it environmental irtigsa An environmental aspect, that
is an element of organizational activities that bame impact on environment, needs to
be identified and its environmental impact asses§hdse impacts can be beneficial or
adverse. The environmental aspect identificatiostasted by identifying organizations
processes (Pesonen et al. 2005). Environmentatiagpentification is a part of ISO
14001 procedures. Figure 2.9 describes the proadssnvironmental aspect
identification and the inputs and outputs of thecess.

Identificatior

Description of

Aspects and

activities impacts
v
Assessment [« Legislation, public
complaints,
Economical and

technical concerns

Significant
aspect

Indicators

A 4

Environmental | criteria

Establishing
performance 1| environmental |
evaluation targets and goals

v
» Measures < |

Figure 2.9 Environmental aspect identification gehere. (Zobel et al. 2001)

The identification produces as a result the aspeftn organization which may
interact with the environment and a descriptiopmicesses. There are various methods
for assessing the impacts such as adhoc, checkisdfrices, networks, overlays,
environmental indexes, cost/benefit analysis andrgénjaneyulu, Y. & Manickam, V.
2007.). The assessment process is complicated suallyi requires large amounts of
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unorganized data, thus the approach to assesseatadly should fulfill the following
criteria:

“1. It should be systematic in approach;

2. It should be able to organize a large mass t&rbgeneous data;

3. It should be able to quantify the impacts;

4. It should be capable of summarizing the data;

5. It should be able to aggregate the data in®w#h the least loss of information
because of the aggregations;

6. It should have a good predictive capability;

7. It should extract the salient features, and

8. It should finally be able to display the rawaland the derived information in a
meaningful fashion.”(Anjaneyulu, Y. & Manickam, ¥007.)

The quantifiability of the data handled in asses#ms crucial for the future
processing and selection of the significant envitental aspects. These significant
aspects are managed by setting goals and targetsganization. To be able to direct
organizational efforts by setting goals, there ttabe metrics to evaluate. First of all,
the initial level of performance needs to be idédi and the change of performance
between selected timescale. In the identificatiomcgss indicators need to be set in
place for the performance to be evaluated. Byrggtipals and targets, the organization
sets the level of desired performance, which isuantjtative value. Aspects and
activities, performance evaluation and goals angeta will provide measures that can
be used by management to conduct continual impremenin environmental
performance.

2.6.5 Motives to adopt ISO 14001

The 1SO 14001 is designed to be an internationadigble standard for building an
EMS. Successful environmental management systerfteis described to promote win-
win solutions. This means that while taking envimamtal aspects into consideration
organizations and companies can also achieve edoalbamd other benefits in form of:
energy savings, material savings and economic gavioy avoiding fines. The
environmental management system can be built acgptd ISO 14001 -standard, but
it does not mean the same as the certificatiomefsiystem. Certification is done by a
third party that verifies the compliance of the ganet state procedures to the standard
itself. It has to be made clear that the standeelfineither the certification does not
guarantee or verify the level of environmental petibn performance but the level of
environmental management system performance. (R2i0@2)

EMS is based on a philosophy of continual improvetmiarough PDCA-cycle,
described in Figure 2.8. By implementing this pkdphy, the organization creates a
mandatory process for continual improvement in tenagement system itself, and
through the improvement of the system, the acteafopmance of the organization.
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This continual improvement is monitored by interaallits and external audits, if the
organization chooses to certificate it. The actoabtivations and benefits vary
depending on the size of the organization, thedineusiness it is conducting, the base-
line level of environmental management, the cor@oenvironment it is acting and
many other factors.

Sources for the motivational drivers can be rougtilyided into four different
categories: market, social, financial and regulatdrivers. The relationship between
these drivers is described in Figure 2.10. Marketivators are external pressure on
company to be competitive on the business fields itvorking. Social drivers are
inflicted to a company through various stakeholdeat are affected by the activities of
the company. Financial drivers are due to investmsurance companies and legal
liabilities. Fourth category of driving factors tise regulations and guidelines set both
internationally and nationally (Zutshi & Sohal 2002s discussed earlier, regulatory
motivators were the most influential and the onlgtivating force in the early years of
environmental management, but nowadays the congpdame more pressure from
various stakeholder groups. Social drivers do ffectadirectly to financial drivers and
vice versa, but indirectly through regulatory drvand market drivers.

Market drivers Social drivers
. Future growth markets . Public opinion
Green consumerism . Green politicians
Technological advantage P . Employee expectations
First-mover advantage - g . Activist campaigns
Differentiation advantage . Media attention
Cost reduction advantage . Community pressure
Experience advantage . Green certification
CORPORATE
MOTIVATION
Financial drivers Regulatory drivers
. Social-ethical investing . National green plans
Liability protection . Environmental regulations
Insurance coverage P . Resource efficiency
Credit quality/ratings - e regulations
Financial damages . Public disclosure requirements
Planning failures . Global codes/conventions
Environmental capital . Industry self-regulation

Figure 2.10. Classification of motivating drivers for sustainalolevelopment of
companies and the interrelation of the drivers.r{Ba P. & Howard E. 1997)

Rainesinterviewed 131 companies internationally to fingt the benefits of ISO
14001 and certification of the system. In the &tiRaineshows the initial motivating
forces to certification of the system depicted igufe 2.11 (Raines 2002). The most
influential factor, that the companies identifiad,the motive to be the best in the
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business. For modern global organizations this se#so to be responsible and to take
environmental impacts into consideration in thepemations. This leadership is
furthermore seen as a possibility to produce coitipetadvantage in the long run.
Environmental leadership can be classified maislg anarket driver in Figure 2.10.
Most of the drivers described in the Figure 2.1€ external that come outside the
organization and demand it to change for desiradltteThe change might come from
inside the organization; in this case the drivanare of an expectation than a demand.
Many drivers classified as market drivers in aiginated from within the organization.
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Figure 2.11. Motivating factors of 131 companies for certificai ISO 14001
standard.(Raines 2002)

The second biggest motivating factor through emitental management was
economic savings that can be seen as a finanaah amarket driver. Economic savings
can be achieved through improved processes thaireetess material and energy.
Energy saving related to real-estates are alsoa@rymonly achieved by repairing and
renewing such production infrastructure as air-@oming, pressurized air network and
insulation of buildings. Green marketing is seerbéothe third important motivating
factor. The three next motivating factors are quitéeresting: parent company
requirements, trade partner requirements and iseceaxports. These factors are
introduced to a company by other companies andinagents they set on their
business partners. This is due to the fact thainbsses, that have a working
environmental management system, may require it fiteeir partners also. These three
can bee see as an industry self-regulatory driekssified as regulatory drivers in
Figure 2.10. The last three in Figure 2.11. as® akgulatory drivers that are set by
governmental institutions.

It is surprising to see that governmental reguietiare seen to be less significant
motivating driver for adopting environmental managat system as industry self-
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regulation. As it can be seen in Figure 2.11. tlaeket and financial drivers seem to be
the most important drivers for companies to shifivards sustainable development.
Initially the most important driver, governmentaiveonmental regulation, is not seen
that important anymore. This might be due to latkroper environmental regulations
in some developing countries or that the regulati@ame not seen that stringent.
Controversy to Raines’ study, Labonne and Johnsigue that unintentional non-
compliance with regulations seems to be the mosportant motivation for
environmental management system. Labonne and d&whsampled 4000 facilities in
seven OECD countries (Johnston et al. 2009) Thdlicbnf motives can be seen
through the fact that OECD countries are developedntries with more stringent
legislation. Unlike Labonne and Johnston, Raineso astudied the motives in
developing countries. One reason for differencehinaso be that Raines’ study was
conducted in 2002 when Labonne and Johnson didsthei 2009 and as it was
discussed in chapter 2.6 the legislation has bettng more stringent and stringent.
Zutshi and Sohal made similar observations on rastim Australasian organization as
Labonne and Johnson did in their study. In thertbieidy the most significant driving
factors, on a scale 1=not at all and 5=to a vemyelaxtent, were: improved corporate
image (4,04), identifying potential areas for impEment (3,74) and complying with
existing regulatory requirements (3,45). (Zutshb&hal 2002)

2.6.6 Benefits from adopting ISO 14001

One classical example of successful implementatadriSMSs is from as early as
1970s. Major global corporation 3M implemented mdas environmental strategy of
3Ps, which denotes for “Pollution Prevention Paydie corporation started the project
in 1975 and after 17 years of active environmem@hagement, 3M reported to achieve
a 575 000 tons reduction in harmful emissions aedegating 550 million dollars of
savings at the same time. (Kallio, 2004)

Zutshi and Sohal studied how well the expected fitsnef the organization were
fulfilled after the implementation of EMS. Thessuls are shown in table 2.4.

Table 2.4. Expected and achieved benefits of implementing ENt&le 1=not at all
and 5=to a very large extent.(Zutshi & Sohal 2002)

Benefits Benefits

Benefit expected(mean) achieved(mean)
Waste reduction 2,86 2,83

Cost saving from waste reduction/disposal 2,63 2,54

Protection from prosecutions, fines and legal fees 3,02 3,20

Reduction in cleanup costs 2,15 2,15
Esj[a-bhshlng and monitor cleaner production/eco- 3.05 201

efficiency

Leniency in international trade barriers 1,26 1,18

Reduction in organizational risks(health, safety & 3,92 3,99
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environment

Decreased insurance costs 1,78 1,69
Compliance to legislation 3,95 3,78
Market and competitive advantage 3,02 2,57
Fulfilling of customer expectation 2,78 2,73
Good-will from the customers and community 3,23 2,98
Morale building within the organization 3,02 2,95

The expected benefits were slightly higher in neztes than the actual achieved
benefits. This study was conducted using roughly d@mpanies operating in Australia
and Asia. Zutshi & Sohal 2002). In few cases th@ea®d results were actually higher
than expected, these were: protection from progewjtfines and legal fees and also
reduction in organizational risks. The greatested#nce between the achieved benefits
and expected was in gaining market and competédoantage. The achieved benefit
was almost 0,5 smaller than the expected. It sr@sting to see that the expectations
tend to be higher than actual results. It couldbéeause of the aggressive marketing of
environmental management system or it could be miisistanding about what the
EMS actually is and thus put more emphasis onxpedaation of results.

Companies reported costs from developing the EM& savings of adopting it.
These approximate values are described in Figur2. Zosts reported for developing
EMS included such as new equipment, software, audktes, surveillance audit fees
and training of employees. Higher savings were enoften reported to involve
manufacturing. Companies stated that it was diffita measure total savings in
monetary value, since such things as corporate embgtter workplace morale and
employee morale were impossible to measure indol&ome also stated that the actual
savings were quite low because of the recent imghtation of EMS. The size of the
organization and the maturity of existing systemd practices had influence on total
costs of developing EMS. (Zutshi & Sohal 2002)

Costs and savings from EMS

Over 1000k 6
500k-1000k |l 5
2 100k-500k | 7
T 20k-100k | | | 30 e [ Costs
5000-20k | 30 » m Savings
0-5000 [ “! | ' 28
0 10 20 30 40 50 60 70

Number of companies

Figure 2.12. Number of Australasian companies that reportespeetive amounts of
EMS adoption savings and development costs (Z&tSlwhal 2002).
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Raines’ study indicates that there is a differeat@chieved benefits whether the
company is situated in developing country or degwetbcountry. In Figure 2.13 it is
shown that companies operating in developing c@sitbenefit economically more
often from EMS adoption than companies in developedntries. Only exception in
Raines’ study is that the waste disposal is mom@ndbeneficial to companies operating
in developed countries. Raines speculates thatetemomic benefits are easier to
achieve in developing countries because the hisibsnvironmental activism is short
and the environmental regulation might be quite kntreerefore there are more “low
hanging fruits” to be picked. The controversy rethto waste disposal is explained by
more expensive waste handling fees in developeatdes and thus reducing waste
amounts cumulate more savings than in developingtces, where the waste handling
fees can be comparatively low. (Raines 2002)
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Savings Resource Insurance  Disposal from
Use Premiums Costs Reduced
Fines

Figure 2.13. Percentage of companies that reported econominga from
implementing environmental management system.(Raoe@2)

2.6.7 Impediments of adopting EMS

Literature speaks of impediments, barriers or abssawhich in this case all mean the
same. Kallio (2004) lists that there are impediraefur corporations to change its
environmental behavior. He points out six differenpediments factors: compulsive,

normative, mimic, market pressure, ethical presame path commitment. Most of the
impediments to change can also work as motivatagofs. Compulsive impediments
are the legislations, which may encourage or fearapanies to work in a certain way.
Normative impediments are derived from the cultsetting of the corporation, which

may also be encouraging or forcing. Mimic impeditsegncourages corporations to do
similarly as other corporations, in maintaining tpeesent state of organizational
behavior. Market pressure prohibits corporations execute non-cost-profitable

endeavors. The corporations may also think thahghdrom the present state to new
state might not be ethically right. Path commitmismtatural human behavioral way to
function the same way as before. It is also defiagdesistance to change. All of the
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above factors may work as impediments or motivatifagtors, except path
commitment.(Kallio, 2004)

Zuzhi and Sohal researched these impediments iir tsiedy concerning
Australasian companies. They surveyed the expeatet experienced impediments
during the adoption of environmental managemerntiesysThe companies were asked
to identify the impediments and to grade them witte point Likert scale. These
impediments mainly related to cost and time. Tabtelists the identified impediments
as they were expected and experienced during tieegs of planning and adopting of
EMS. (Zutshi et al. 2002)

Table 2.5. Expected and experienced impediments during thenpilg and
implementing of EMS on a Likert scale, where 1=abtll and 5=to a very large
extent.(Zutshi et al. 2002)

Expected Experienced
impediment impediment

Impediment (mean) (mean)
Documentation(cost, time) 2,98 3,14
External auditors/consultants costs 2,80 2,79
Training of employees 2,75 2,73
Internal audits costs 2,48 2,66
Communicating EMS issues to contractors 2,32 2,63
Training of contractors 2,47 2,58

Resistance from the employees due to changes in

. 2,52 2,34
operating procedures
Time lost by employees 2,44 2,42
Resistance from the employees 2,25 2,19
ReS|str_;1nce from the suppliers due to lack of informtion 1.68 1.73
regarding EMS
Disclosure of confidential information to a third party 1,69 1,67

The most significant experienced impediment wasudwmntation, but it was just
slightly over 3, which means in Likert scale “nobl@a to tell”. Few interesting
observations can be made from the table. The exgpeesistance of the employees was
quite low and the experienced even lower. This mahat path commitment, which
Kallio discussed seems not be that great impedimdrgn adopting environmental
management systems in Australasian companies. &nalaluated impediments were
resistance of suppliers and disclosure of confidemformation to a third party, which
were very low. (Zutshi & Sohal 2002)

Yeo Soo Wee & Hesan (2005) defined the criticatdescof EMS development and
approaches to handle these factors, by conductiitigrature review and interviewing
six environmental managers in different companiBisey identified seven critical
factors, which are:

1. Top management commitment to environmental manageme
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Involvement of employees

Training

Green products and product processes

Supplier management

Measurement

Information management (Yeo Soo Wee & Hesan 2005)

NOoOo,~WD

To the first critical factor, the literature stufiyund out several approaches. Top
management leadership is vital and an environmeftampion should be appointed
amongst senior officers (Yeo Soo Wee & Hesan 2@fifk Berry, M. and Rondinelli,
D. (1998), ‘Proactive corporate environmental management: a nesustrial
revolution”). On the other study an effective eowimental policy is stated as mean to
tackle with top management commitment (Yeo Soo \&déesan 2005, look Epstein,
M. (1996), Measuring Corporate Environmental Penfance). The approaches found in
eight different studies indicate that top managdnievolvement is best achieved by
making policy, vision, mission statement or equevél and appointing a specific
environmental manager or champion. (Yeo Soo Wee&ar 2005)

The literature study found out that the most comnamproach to employee
involvement was through reward systems and pers@ralironmental targets.
Involvement of employees in decision making wasgested in one paper. Formation
of “Green” teams was suggested in two papers. fine tritical factor of training was
mainly approached by raising the environmental amass of personnel (Yeo Soo Wee
& Hesan 2005). One paper suggested that trainingesi personnel would avoid
environmental mistakes and sharing the informatibout new regulations and other
stakeholder concerns would mitigate the impedimehtack of training (Yeo Soo Wee
& Hesan 2005, look Dechank. and Altman, B. (1994), “Environmental leadership:
from compliance to competitive advantage”).

Fourth critical factor of implementing the enviroemal ideology to product design
and product processes is solved in two studiesdmducting a life cycle analysis.
Pollution prevention and waste reduction is mermthnn five papers. Supplier
management is mentioned as fifth critical factod ahe literature study reveals
approaches from pressuring the suppliers to patimer and co-working in
environmental management. Sixth critical factom&fasurement is resolved in seven of
eight papers in the literature study, by conductanglits. Only two papers proposed
guantifiable and measurable targets and goals.|3stecritical factor of information
management is handled by setting up a specifienmition system that is easy to access
and an internal and external reporting procedueedrto be set. (Yeo Soo Wee &
Hesan 2005)

Overall experienced impediments prove not to bg segnificant and it seems that
there are no overwhelming obstacles for adoptingSENMhus the lack of motivating
drivers might weight more, when a company decidestiaer to implement EMS or not.
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Nevertheless there still exists a risk that the ag@ment system is only a stack of
papers, unless the critical factors are takenaotmunt.

2.6.8 Comparison of ISO 9001, 1SO14001 and OHSAS 18 001

Appendix 5 lists the structural correspondence ahagement standards ISO 14001 and
ISO 9001 and specification OHSAS 18001. All the agament systems are based on
the PDCA-cycle depicted in Figure 2.9., therefdrean be observed that there are a lot
of similarities in the correspondence list. Thefatiénce of these three systems is the
point of view. All systems are related to procespesducts and services, but only ISO
14001 observes these from the point of view oféheironment. ISO 9001 observes
above three aspects in a way, from with-in, asptteelucts, processes and services and
their quality are the intrinsic value. OHSAS 18@likerves all the above from the point
of view of the personnel who are operating to mé#ke products, processes and
services.

In conclusion the management systems aim to prosiaiest, most environmentally
effective and the best quality products, processeksservices. ISO 14001 and OHSAS
18001 can be seen as extensions to quality managefieese extensions enlarge
systematical management to cover all three pibdsistainable development.

2.7  Criticism on business responsibility

The initial call for corporations to act respongiblas resisted with the arguments
introduced already by Adam Smith and later Miltame&man. They outlined that the
sole responsibility of corporations is to make frofhe advocates of this ideology
argue that social and moral issues are not ecomdignfeasible and corporations should
concentrate on earning profit and leave socialeisgo others. In addition they argue
that assuming social responsibilities corporatiatiseventually lose their competitive
edge. They state that those, who are best equifgpdéal with social issues, mainly
governments, should do so. These arguments aresagiae general idea of responsible
business activity (Barnett 2006). There is crititialso on actual implementation and
practice of corporate responsibility. These critiasgue that multiple different
manifestations and terminology of corporate resjility are just another way to hide
the ugly reality of maximizing profit without malgnany concrete improvements or
even further by creating a corporate self-regujab@gemony.

Kallio states that the present state of corporataection to environmental issues is
one and a half relational. This means that eveagh the corporations have introduced
social and environmental values to their operatidhsy only exist to increase the
profits of the corporation. It started in the mieldif the 1980s and it is adaptive and
innovative. It regards nature as a weak stakeh@ddrpromotes restricted sustainable
development and it is anthropocentric. As longhasprofit maximizing is the dominant
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value, a real change towards sustainable develdpoagmot be achieved. At the time
being, social and environmental responsibilitiese anot equal to economic
responsibilities, although they are often viewe@@sal in corporate communications as
represented earlier in Figure 2.2. This value fansation cannot occur unless it
happens simultaneously in all levels of human smde Kallio states that if the
consumers and regulators do not share the samé déveterest in environmental
protection, the corporation that takes the firstpsttowards intrinsically valued
environment will end up in bankruptcy. (Kallio, 200

Sikka argues that corporate social responsibifitysed to disguise tax avoidance.
He states that corporations can work through dostaledards. By managing these two,
maybe even opposite views, corporations may béntakikbout social responsibility and
at the same time avoid and evade taxes. He liats3R0 countries donate around $120
billion to developing countries, that are at thmeaime losing $500 billion to different
forms of tax avoidance mainly by western corporaidSikka discusses this tax evasion
and avoiding hypocrisy with examples of Enron, KPMGBS, Wall Mart and
WorldCom. (Sikka 2010)

Philanthropic responsibility, by being a good cagte citizen, described in Carrols’
pyramid in Figure 2.3, has got some researchebg tekeptical also. Matten, Crane and
Chapple have studied the meaning of corporatesaisizip theoretically in respect to the
definition of citizenship. They argue that corperattizenship in addition to corporate
social responsibility is due to neo-liberalistict @lown of welfare society enabling
corporations to enter the gap by promoting prastidhat formerly were the
responsibility of the governments (Matten et aD20 They state:

“Therefore in the industrialized world, it can bgaed that CC consists of a partial
attempt, motivated by self-interest, to take oveise unserved governmental functions
that were the result of a cutback in social rigiws decades ago.” (Matten et al. 2003,
p. 117.)

Supportive study of CSR and CC as a neo-liberalfstill-out” has been conducted
by Sadler and Lloyd. In their study they argue thas no coincidence that USA and
UK have been the most active in CSR business. $tatg that these two countries have
been the most eager in “rolling-out” of the neeldlization and shifting the boundaries
of corporate and governmental responsibilitieshkir study they state that it is highly
problematic to combine social and environmentaliassto the financial investments
since short-termism is deeply rooted in financietter (Sadler & Lloyd 2009) and
social and environmental issues are on the othed-dapendent on long-term planning
and sustainable development, according to itsdefmition by Bruntland commission.
Sadler and Lloyd argue that the neo-liberalizaimmanifested by two key features;
firstly the rise of CSR industry of consultants adVisers whose motives are strongly
market driven and secondly series of internatidreahework agreements that enter the
“in-between” spaces of governments and corporatiomsracterized by the Global
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Compact, the Equator Principles and the World Epdod-orum’s Global Corporate
Citizenship Initiative (Sadler & Lloyd 2009)

In more radical criticism of CSR Sklair and Millargue that CSR is just another
term to mystify and obscure capitalistic globaliaat that is the source of class
polarization and ecological unsustainability. Theduntary approach of CSR is actually
an evasive measure to avoid compulsory regulatars furthermore an attempt to
influence on social policies. The effect of CSRnainly considered to public relations
work instead of actually striving for sustainablevdlopment. In their study they state
that creating an alternative framework to a geryidemocratic global CSR is needed
to solve the crises introduced by capitalistic glafation. This can be achieved by
placing human need and ecological sustainabilitthatcore of the new CSR values
unlike the present, which is seen only as a proéikimizing tool. (Sklair et al. 2010)

Standardization in industry can be seen controveirsse it contributes to corporate
self-regulatory measures. King and Lenox definaugtiy self-regulation as a practice
where:

“...companies join together to regulate theirllemiive action to avoid a
common threat orto provide a common goodeltablishing a standard code of
conduct.” (King & Lenox 2000)

In their study King and Lenox use an example ofRasible Care, which is a
program created 1989 in response to decreasingcpopinion towards chemical
industry in the U.S. They state that during 198@sfavorable public opinion drastically
reduced from 30 percent to 14 and respectivelytifavorable opinion rose from 40 to
58 percent. Industry wide self-regulation was neeldecause public reacts to one or
two poor performers of chemical industry by consittg the whole chemical industry
as neglectful as the worst operators. The intergséct is, as King and Lenox point out,
that the self-regulatory standard titled as ResjptssCare was made to protect the
reputation of the corporations not the actual eftecthe physical environment that is
water, air and ecosystem. Excessive polluting rofigidoes only affect the reputational
welfare of the corporation, since the operationsh@mical corporations are not directly
dependent on the cleanliness of physical environmeso the trade association, in this
case the Chemical Manufacturers’ Association (fre@®0 The American Chemistry
Council), could protect its members trough creatirtgetter image rather than affecting
the true problem of polluting. (King & Lenox 2000)

ISO standards could be seen as similar self-regylatandards. The ISO consists
of various national standardization organizatiombese organizations furthermore
consist of various actors on economic, politicall aocial fields. The industries itself
are quite widely represented in these committeasdireate standards for the industry
itself. So the widely recognized and accepted enwirental standard 1ISO 14001 is
actually heavily influenced by the actual targedugr it tries to standardize and to make
sustainable. As it is stated in various sourcesntbst influential motive for a corporate
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behavior still is strive for bigger profits for itshareholders. This fact sheds a
controversial light on the reason for standardaratin fields such as CSR and
environmental management.
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3  MATERIALS AND METHODS

3.1 Introduction to corporation

Konecranes Plc. is one of the world-leading martufacs of lifting equipment. Its
business areas include service and equipment. din@asition of business units (later
BU) and areas(later BA) with included market operet is described in Figure
3.1.(Konecranes 2009b) According to European NACR Vlassification the
corporation is classified as 28.22 Manufacturefthy and handling equipment and in
similar Finnish classification 2816 TOL-2008 (282R)anufacture of lifting- and
handling equipment.

On the topmost of Figure vertical bars represemigggphical market operations.
AME stands for Americas, mostly North America. EME#ands for Europe, Middle-
East and Africa and lastly APAC which stands foiaABacific. And finally NEI that
stands for North Europe and India(Konecranes 2009b)

The two horizontal bars represent the two BAs: papgint and service. The BAs are
divided to BUs. These BUs are industrial cranemymanents, lifttrucks, nuclear cranes
and port cranes for equipment BA and cranes serpme service, parts, machine tool
service and modernizations for service BA. (Koneesa2009b)

MARKET OPERATIONS

AME EMEA NEI APAC

INDUSTRIAL CRANES

COMPONENTS

LIFTTRUCKS EQUIPMENT
NUCLEAR CRANES

PORT CRANES

CRANES SERVICE
PORT SERVICE
PARTS SERVICE
MACHINE TOOL SERVICE
MODERNIZATIONS

BUSINESS AREAS

Figure 3.1. Intersections of business areas, business oper®tind market operations.
(Konecranes 2009b)
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The two manufacturing sites of Hyvinkda and Hamieeal are part of legal
company Konecranes Finland Plc. (later company) iamisituated in the equipment
business area. Hameenlinna site manufacturesgliiquipment that is part of the
standard product family of equipment and they inef pre-designed modularized
products. Hameenlinna products belong mainly toustdal cranes. Hyvinkda site
manufactures Heavy duty cranes and other large opemt, which are specified
according to customer needs. These products tencagable of lifting very heavy
loads of over 80 tons. The typical customers arésppaper mills, steel mills or waste
processing facilities. Both Hyvikdan and Hameerdingites manufacture crane
components for their own crane assembly and togtbbal supply. The corporate
structure is matrix organization so there are lgmbgraphically formed organizations
and also the organizations that are formed accgrtbhnbusiness areas and business
units.

The corporation has grown rapidly in the past tearg. Growth has been achieved
through organic growth and acquisitions. Figures @éd 3.3 illustrate growth of the
corporation through personnel and market value catdrs. For personnel the
corporation has more than doubled its size indasyears. The market value has more
than tripled in ten years as seen in Figure 3.8.2040 the quantity of personnel is the
number at the end of the year and for earlier ftreryears it is the average personnel.

Personnel

10000
9222 9811

8005
6859

5087
4295 4332 4236 4388

Mwl

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 3.2. Personnel quantity of the corporation from the tlakd years.
(Konecranes 2005a, Konecranes 2009b)
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Market value(MEUR)

1322 1380

1122

714
59

427 458
333 388

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 3.3. Market value of the corporation from the last 9 ngeagKonecranes
2005a, Konecranes 2009b)

Since the growth has been rapid and the changie inorporation have been vast
the need for systemic management is reality. Thipazation is going through several
process unification projects and management sysgaris as QMS and EMS will be
incorporated. It is problematic to grasp the saalecorporation business operations
since the expansion has been so fast. And beihgdruactor on global markets, the
corporation needs to start to manage its corporasponsibility accordingly, and
environmental responsibility is a part of it.

3.2 Crane and crane components

Electrical overhead travelling (EOT) crane, depmicte@ Figure 3.4, is the whole
installation of mechanics, electrics and steel cstmes that is needed for moving
material. The crane can operate in three dimensigpsand z or some combination of
these. Division of components in Figure 3.4, wakded only because of further
understanding of production processes.
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Crane and crane components
9 1 | Bridge
Trolley

Electrics cubicle

Rope drum

Gearbox and hoisting motor

End carriage

Rail wheel

Hook and hook block
Ropes

OO N| | | | W]

Figure 3.4. Crane and main crane components

Bridge in Figure 3.4 is the dominant structure iBatituated horizontally above the
crane operating area. A crane can have one, twweer more bridges, depending on the
application of the crane. Bridge described in Feg8r4 is constructed of a steel plate
that is used to create the casing of the structuis.then reinforced from inside with
steel structures. Trolley is the component of anerthat holds all the mechanics and
electrical motors that are need for the load to enbetween the ends of the bridge and
to perform the hoisting. The movement of the trplietween the ends of the bridge is
called traversing. The trolley encompasses the etkeelkvices to perform traversing,
such as wheels and motors. Component numbereth® irigure is the electrics cubicle
that encompasses all the other electrics besidesntbtors such as inverters and
programmable logic circuits. Rope drum is the a#inon which ropes are reeved
during hoisting. Hoisting motor operates the up dodn movement of the load. The
motor is attached to gearbox which then transfeesdrque through various gears to the
cogs inside the rope drum. The bridge is mountedhenend carriages on each end.
These carriages have certain amount of rail whekdpending on the weight of the
crane and the amount of bridges it has. These wlaelused by a travelling motor to
travel on the rail that is mounted usually on tteeksbeams near the rooftop. Hook is
used to attach the load to hoisting machinery. Holokk encompasses of rope wheels
to minimize the friction between the rope and otlrachanical equipment. The ropes
are attached to the rope drum and the amount @fsraped linearly correlates with the
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amount of load the crane can hoist. Usually thesramounts vary between four and
sixteen.

3.3  Project flowchart

The project timetable for actual work of creatifng tenvironmental management
system was planned with the person responsiblaiioiagce of the master thesis. The
project of thesis making can be seen as a simuteshe running two different but
closely interconnected projects. Project one isdatteal thesis work that answers the
question “How to create an environmental manageragstem?” The second project
can be seen as the actual work that is done tedimoration. And the second project
answers to question “What has been done and neels tone in order to have an
environmental management system operational?”héntérms of thesis structure, this
could be seen that the scope of project one isvtitde thesis, and project two, chapters
3.-5. In Figure 3.5 the flow diagram of the wholejpct is depicted. The round
cornered rectangles represent start and end opribject. Rectangles represent and
individual operation. Diamonds represent a booleparation. Cylinders represent a
documentation, product or record that is createdhfoperations.
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Figure 3.5. Flowchart of master thesis project

The flowchart is made at general level of projezsatiption. Each process block is
described in greater detail in later sections @& thesis. The project was started in
February 2011 and is planned to be ready in Audissthe Figure depicts there are two
main products from the thesis, documented enviroiahenanagement system and the
completion of the thesis. The documented envirortatleananagement system will be
handed out to full implementation and rollout. Eatkp in the flowchart is placed
approximately on the right place in relation to timeeline on the right.
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3.4  Site descriptions

3.4.1 Hyvinkaa site

The site in Hyvink&a is located in the industriedaof Hiiltomo. The general layout of
the factory site is depicted in Figure 3.6. The st situated on top of a groundwater
reserves. There are several different Konecranesabpns on Hyvinkaa site. The
corporate headquarters is situated there, anceitatgs mainly in the building labeled as
Y in the appendix. Konecranes Finland Oy operatemiynin the buildings N, V, L, A.
Subcontractors for Konecranes Finland are operatiruildings L, P, HEVES and to
some extent in all of the buildings. Productionilfaes are in buildings N, V and L.
Crane factory operates in the middle part of boddN. Electrics factory operates in the
northern part of building N. Gear factory is sitcitn the western part of building V
and component factory on the others, the east gidihe building V. The trolley
assembly is in the L building. K and H buildingstire appendix 4 belong to KONE.
Konecranes Service operates in the M building aralit of the scope of this study. The
total are of facilities in the site approximatel 800 m2 and the total personnel
working is around 1100.
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Figure 3.6 Hyvink&a factory site isometric view
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3.4.2 Hameenlinna site

The factory site is located in Ruunumyllyntie Hamle®a. The general layout of the
factory site is depicted in Figure 3.7. The operai in Hameenlinna site are
concentrated on production of standard family IsoidBuilding labeled as KHT
manufactures helical gear reducers for standarayfdrmists. HH1 and HH2 buildings
consist of hoist assembly and rope drum manufaguoif different sizes of standard
family hoists. Inside buildings HH2 and HH1 alsoceogtes production line HH6 that
assembles electrics for standard hoists. There apmroximately 280 employees
working in the factory area which is approximat@00 nf.
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Figure 3.7. Two-dimensional lay-out of the Hameenlinna site.

3.5 Description of the quality management system

The company has an ISO 9001 —certified quality rganmeent system. It has been
separate for Hyvinkdd and Hameenlinna, but them@ni®ngoing process to combine
these two and certificate the combined system. drigenal certification was done in
1994 and the last external audit to check the comdoce was done in 2008. The
certification audit of harmonized Konecranes Fidlaguality system was done in April
2011 and the certificate will be achieved before ¢hd of 2011. Figure 3.8. depicts the
Quality management system and the operation flow.
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Figure 3.8. Description of Konecranes Finland Quality managem system
(Konecranes 20119)

On the background there are motivators such as,factormation, targets and
guidance that are visualized on the top left agttrof Figure 3.8. The top part of the
pyramid represents the planning phase of qualitye @yramid in the middle represents
the core actions, which are operations, procedutiepaoducts. These are depicted to be
the heart of whole quality management system ind€aanes Finland. On the bottom
left is quality improvement process that is a tmohffect the heart of operations. This
means actual reaction to observed quality def€aislity improvement processes are
mainly conducted by meetings with quality, designl g@roduction personnel. On the
bottom right of the pyramid are tools for measuriggality management system
operational level and the quality itself. The imipat quality improvement process is
observed in metrics. The circular pattern on toghefpyramid represents the continual
commitment to quality management that receives tinpa addition from the
background factors, from operational strategy, rats;kcompetitors and customers.

The scope of Konecranes Finland unified quality aggment system is defined as:

“Marketing and sales, engineering, project managgnand manufacturing of
cranes and crane components” (Konecranes 2011j)

This scope is depicted in Figure 3.9. In Figurettirguoise blocks of business area
equipment that are operating in Finland are theraijwms included in the quality
management system.
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Operations & strategy dev.

Industrial Cranes

Finance & control

Components

Nuclear Cranes

Port Cranes

Figure 3.9. Scope of Konecranes Finland Quality managemenesyKonecranes
20119)

On the left side of the Figure 3.9 the differensiness areas are illustrated in
addition block of supply, which is more of supporgjanization to these business areas.
For example supply provides crane parts to indalstrianes and port cranes. The two
turquoise blocks on left cover “manufacturing ofimes and crane component” in
written scope mentioned above. On the right sidetrare supportive functions that
cover the “marketing, sales, engineering and ptoje@nagement” in written
certification scope.

3.6  Description of health and safety management
procedures

The health and safety management in Konecranearféns fairly young and a certified

system is not yet achieved neither it has nevem bibe objective earlier. Each

respective site of Hyvinkda and Hameenlinna hasthanl safety managers less than
five years. In addition the safety organizationl|udes all the regulatory based
institutions and persons such as industrial safdgtegates and committees.
Nevertheless the safety culture in Konecranes kihia fairly young. The development
of safety practices has gone somewhat hand in thathdHyvinkda and Hameenlinna

and the Konecranes group. The group has been rgstiver and support in safety
development. The corporate top management hasedediafety as number one priority.
The corporation published its new vision in sprig@ll that includes safety

accordingly.

"We know in real time how millions of lifting deves and machine tools perform.
We use this knowledge around the clock to makecostomers’ operations safer and
more productive.” (Konecranes 2011h).
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There is a health and safety policy defined by ghmup that is adopted by local
organizations such as Konecranes Finland. The apprto safety development has
been more from top to down than vice versa. Dugdtorical arrangements very small
units working in Konecranes used to be very inddpah The recent push towards
oneKonecranes unified way to conduct business iemrfrom top to down, from
corporation to local units, and the safety appraaarnelates to same approach.

Although the safety culture is fairly new, KonecagarFinland has already quit a few
safety related processes in place. The companydéi@sed the roles, responsibilities
and authorities of personnel. It has also madecside to train 100 % of the personnel
with the Finnish Occupational Safety card. Thegiake identified through a systematic
process and identified hazards are managed usiegfispinstructions. Konecranes
Finland has a unified way to report dangers anddaots. Konecranes keeps track of
LTA1 globally and publishes the Figures in anneglart. (Konecranes 2011g)

Even though the objective for Konecranes Finland haver been to achieve
certified OHSAS 18001 —management system, manyiregants of the specification
has already been met in company processes. If dmepany wishes to achieve
certificate for health- and safety management,otild be achieved without heavy
investments.

3.7  Description of environmental management system

The approach of environmental management is sindlahat of safety management
which means that the development comes from tajoten. The group environmental
manager has been working on corporate level toigeolocal operatives, such as
members of Konecranes Finland, with necessary mahter start the construction of
systematic environmental management practices. ¢¢anes Finland has not had any
specified environmental engineers and the minimaleraction demanded by
governmental organizations, for example on repgstinas been done by separate
individuals working in different roles of the orgaation. The level of environmental
management in both locations before the masteistivess mostly at the same level
with Hameenlinna slightly ahead. The pre —mastasith level of environmental
management is listed in appendix 3.

3.8 Corporate Stakeholders

Konecranes listed the following stakeholders, imwah report 2010, as the most
important: customers, personnel, suppliers and®subactors, students, universities and
research institutes and the shareholders. Figui@ &epicts the current interaction of
the corporation with its most important stakehadder
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Konecranes aims to recognize and meet different stakeholders’
needs and expectations in the area of corporate responsibility
" as elsewhere. In this chart, we have listed some examples of
KONECRANES stakeholder groups and how we engage in dialogue with them.

STAKEHOLDERS
« Continuous dialogue as « There are multiple channels
part of normal business for employee dialogue, « Continuous dialogue as part
and in addition customer for example employee of normal business and in
satisfaction indicators and satisfaction survey and addition Supplier Days event.
surveys. various feed back channels. « Environmental and ethical
requirements included in
general terms and conditions.
€ There are also many other
* This annual report is one stakeholder groups, such as
* Student cooperation in the way of providing information local communities, authorities,
form of trainee and thesis on Konecranes' corporate media, interest groups, trade
work opportunities. responsibility performance unions and non-governmental
« Cooperation in different kinds and actions for investors and organizations, with which we
of research programs with engaging in dialogue. use multiple channels for
universities and research dialogue.

institutes.

Figure 3.10. Konecranes stakeholders and stakeholder interadk@mecranes 2011i)

The pressure of legislative demand is growing asudised earlier in chapter 2.4.
One of the reasons for implementing environment@hagement system to Konecranes
Finland is to have more active relation to autlhesiby having open discussion. Using
the classification in table 2.2 the primary stakdbes of Konecranes group are:
customers, personnel, business partners, shareholied educational instances.
Secondary stakeholders include local communitiethaaities, media, interest groups,
trade unions and non-governmental organizations.

3.9  Survey for ISO 14001

Survey was conducted with quantitative and qualgamnethods. Quantitative questions
have restricted answer options and qualitative lugpem-end spaces for answering. The
guantitative questions were mostly in “yes”-“no’brat. The questionnaire sheet used
is in appendix 2. It is in Finnish to take into sateration the target group. The purpose
of the survey was to recognize the level of generalironmental knowledge and
willingness to adopt the system. It was also usedetect the aspirations for working
with fully implemented system. The target groughe survey was mainly management
or specialists working for Konecranes Finland Othe personnel that would be partly
responsible for the operation of the EMS. The spymw@as conducted synchronously
with the construction of the EMS, but the aim af #urvey was to analyze the pre-EMS
state of knowledge and willingness for the upconahgnge. Information gathered from
the interview was later used in making of the SWabialysis. The answer sheets were
returned anonymously, but the survey situation avéace to face meeting, which may
have affected the results of the survey.
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3.10 SWOT analysis

SWOT analysis was developed in early 1970s. The éements of SWOT analysis
consists of the company’s strengths, its weakneskespossible opportunities of the
company in its operational environment and t ttwéhe company might encounter in
its environment. Strengths and weaknesses area$agthich only occur in the company
that is analyzed, therefore they are internal. dtsr@and opportunities exist in the field,
the location and furthermore the whole environntéet company operates, thus they
are external. (Simmering, 2006)

Originally the SWOT analysis was designed to ansther following questions
about the company and its environment:

1) What can we do?

2) What do we want to do?

3) What might we do?

4) What do others expect us to do?

In the analysis, strengths are considered to bepaogis resources to engage
activities that generate economic value, or oth&sew that puts it ahead of its
competitors, such as: wide global presence, stresgarch and development, cash
reserves and so on. On the other hand, weaknessabelack of such resources.
Opportunities, expected or abrupt, provide compatiie chance to shift its weaknesses
to strengths and threats work the other way argi@whmering, 2006). Opportunity
could be signing new strategic alliance with a cetitpr. An example of a threat could
be a new competitor on the field.
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4 MATERIALS AND METHODS

4.1  Environmental management system present state
analysis

Present state analysis is done by comparing thed tdvenvironmental management in

Hyvinkd& and Hameenlinna target sites with the irequents listed in the ISO 14001

standard. This approach is useful to recognizdethel of EMS completion respective

sites and to evaluate further required labor testroict and implement a working EMS.

Table 4.1 consists of clauses and headings frorsttmelard itself and verbal definition

of the level and preparedness in sites. It was dioniee beginning of the project. The

first column of the table represents clause andlingaprecisely as found in the ISO

14001:2004. The next two columns are used to deserhat actions have been done to
achieve the level of activity required by the std From the table the different

activities will be evaluated and the importanceidied. This table was used as a
reference material for outlining the project pldneavironmental management system
creation, which is presented in appendix 3.

Notable to see from the table is that, there igegai lot of work already done
concerning environmental management system on ftifferemt levels of the
organization and something’s that can be adoptenh fguality management system.
Scope definition is important initial step towarti® build-up process, since it set the
perimeters for all the upcoming actions. The scaps selected to be the same as in
guality management system.

The environmental policy has been defined in tloaigrievel and it will be used on
local level as well. Environmental policy is topvéé commitment to environmental
improvement and it is the foundation of environnaénmhanagement in Konecranes.
Environmental aspects of the sites have not beamtifted properly, although
something has been done in Hdmeenlinna, but a systematic and unified process is
required, and it is the first perquisite of envimental management system. Another
larger subsystem of build-up process will be definithe objectives, targets and
programmes using the identified environmental aspes a basis and furthermore
creating an organization that can conduct the workchieve these set of goals and
targets.

Bureaucratic mechanisms were mostly thought todmptaed from existing quality
management system. Procedures such as, documetblcarcord control and
management review, were already defined in theityuadanagement system. It was
seen that there was no benefit to define theseedwoes again, so the existing quality
management procedures were used.
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Table 4.1.Present state analysis 1.3.2011 on ISO 14001 i@@peass in respective
target sites(Vuorinen S., Pirinen J. 2011)
Clause and heading in

ISO 14001 Standard Hameenlinna Hyvinkas

Th MS f Th MS f
4.1.Scope of EMS £ ERlE sl (S el e same as QMS for

applicable parts. applicable parts.
. . Global environmental Global environmental
4.2 Environmental policy . . . .
policy will be used. policy will be used.
, Template ready. Template ready, No proper
4.3.1Environmental aspect P y. . p . J Prop
Started, data exists. identification done.
Legal requirements Legal requirements
4.3.2Legal and other
. g checked, checked,
requirements , ,
customers’ not done. customers’ not done.
4.3.Z Objectives, targets an
J g Some set. Not set.
programs
4.4.1Resources, roles,
responsibilities and Some defined. Not defined.
authority
Global training material ~ Global training material
4.4.2Competence, training| done. done.
and awareness Competence and training Competence and training
requirements not set. requirements not set.
o The same as QMS / Done The same as QMS/Done in
4.4. 3Communication . Q Q
in global level. global level.
4.4.4Documentation The same as QMS. The same as QMS.
4.4.5Control of documents, The same as QMS. The sarQdvis
4.4.60perational control | Some done. Some done.
4.4.1 Emergency Done, not checked for Done, not checked for

preparedness and responseenvironmental compliance.environmental compliance.
Global measuring in place Global measuring in place,

4.5.1Monitoring and . . . :
Local measuring requires Local measuring requires

measurement

checking. checking.
4.5.z Evaluation of Means ready, Means ready,
compliance procedure not set. procedure not set.

4.5.2 Nonconformity,
corrective and preventive
action

4.5.4Control of records The same as QMS. The same aS.QM

Not defined/ The same as Not defined/ The same as
QMS. QMS.
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4.5.5Internal audit Not ready. Not ready.

4.6 Managements review Procedure not set/ The  Procedure not set/ The
' g same as QMS. same as QMS.
The present state analysis yielded a list of tasklarger subsystems that needed to
be done in the management system build-up protesese were following:

* Environmental aspect identification

* ldentifying internal and external requirements
» Creating goals, target and programmes

» Setting up indicators to monitor progress

» Defining roles and responsibilities

4.2  Results from survey

The first question was whether the environmentalceoans have been more visible or
not in the daily operations. From eleven resporgjedhtanswered “yes”. It seems that
the information about environmental issues hasadirereached the unit management
and specialist level. Weather it reaches every eya in manufacturing is difficult to
say and a more comprehensive survey would be ndedsddy it.

Second question on the survey related to custormeradds and enquiries about
environmental aspects of products and productiory @ out of 11 responders knew if
there were any customer enquiries. Two of people atswered “yes” were persons
who work daily with safety- and environmental issws wider scope than unit level.
This means that either the information about custodemands cannot reach the unit
management or the customers do not have specificoemental requirements on
cranes. In the light of the present state of Komees Finland environmental
management it could be speculated that the masonetor small amount of known
customer enquiries is due to poor flow of inforraatifrom the organizations near the
customer to manufacturing locations. Identified wrigs included such as “Is
Konecranes ISO 14001 certified?” “What is the egezgnsumption and recyclability
of the product?”

The next question tried to define who is respomesitdr environmental system
management on unit level. There were a lot of vaean this question and the set-up of
the question might have been a little bit confusifgis question especially tried to map
out who do the respondents think that should have overall management
responsibility in environmental issues. The redsompresenting this question is the fact
that there has not been a specialist before tolbamvironmental issues. The answers
divided roughly by one half to support the ideat theesent management should be
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responsible on system management and to the odifethit thought that management
should define a person to especially handle thesees. Some thought that the system
management should be on responsibility of personvigch is true for implementation
and actual operation of the system, not for theagament though. As of spring 2011 a
specific person was hired in Hyvinkaa for healtmd asafety management with
environmental system management as one part ofothe In Hameenlinna present
health- and safety manager took responsibilityeiovironmental system management
on Hameenlinna part.

Four of the respondents thought that environmem@@hagement system would be
very useful(4 in scale from 1 to 4) and very neagssn their unit and 7 answered
somewhat useful and necessary. The expectations the system itself were simple
and clear guidelines on how to do things corredilyis question was a little bit mixed
with the question about what are the expected bsrafenvironmental management to
the unit. Some of the identified benefits of thevimnmental management were risen
awareness of environmental issues, savings in gnargl waste handling fees,
compliance to customer requirements, prevent plessdyative environmental impacts,
forming of credible business image, preventing ioilgdy of negative image,
preventing pauses in production, enhancing houpakgand systematic monitoring.

Series of questions in the survey were dedicatelgatify the present level of
environmental awareness and education level. Fipsestion was related the
requirements of environmental permit from localhawities. 7 of the respondents were
well informed that the Konecranes facilities in H&nlinna and Hyvinkda neither
require an environmental permit. Almost all of thespondents claimed to know
environmental impacts of the operations, but wheed for clarification the answers
were vague and the concept of environmental imgaeimed to be unclear. So a
requirement for environmental impact educationvisent. 8 of 11 answered to identify
the waste fractions produced by their units. Anelythlso listed all the waste fractions
quite well. Used chemical were quite well knowt the question sheet did not include
any listing of chemicals so the chemical knowleddehe respondents could not be
cross-checked.

Another group of questions on the questionnairetshieeasured the responsiveness
of adapting environmental management system. Omlg out of 11 respondents
answered that the environmental risks were managadceptable level. This indicates
that there is requirement to identify and managerenmental risks and also the lack of
information about environmental aspects in gendédaly one of the respondents was
not ready to allocate any man hours to environnienégagement system. The amount
of hours / varied from 2 to 40 hours. This wouldigate that at least this sampling of
managers is not reluctant to participate in envirental management.

The general tone from the survey was positive aedritegration of environmental
management to everyday practices is possible. Athdhe sampling was too small to
estimate the responsiveness of the whole orgaaizétom down to top, it is positive
information for the system construction phase. devimore thorough survey would be
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required to estimate the corporate drivers andidrarfor environmental management
system adoption. Even though lacking in volumes thirvey served well for mapping
out the initial atmosphere to start the systeniitstruction process.

4.3 SWOT analysis

The SWOT analysis was conducted to answer the iquest what strengths,
weaknesses, opportunities and threats are involmedreating and implementing
environmental management system into KonecranesufeinOy. The interview and
other company related material was used as infetomatource to SWOT analysis.
Main identified factors in SWOT analysis are degicin Figure 4.1.

Strengths

Economically sound corporate
structure

Creation of global and local
enviromental processes has started

Support from locations already
1SO14001 certified

Support from safety and quality
organizations

Strong intergration possibility to
health and safety management
Strong drive to be undispiuted
market leader

Middle management understanding
of poor environmental risk
management

Weaknesses

Complex and continuosly
transforming organizational
structure

Difficulty of integration to
quality management system

Late awakening to
environmental management

Poor information flow of
customer requirements

Opportunities

Economical savings

Tehchnology transfer to other
units globally

Global marketing opportunities

Long term planning and pro-
active approach to
environmental management

Threats

Path commitment
First years of implementation
Creating too complex system

Measuring environmental
performace

Lack of personnel and decicive
power

Educational level

Lack of local top management
support

Figure 4.1 SWOT analysis on implementing of environmentalagament system

to Konecranes Finland Oy

The economic structure of the corporation is stragch enables investments on
new technologies and development. The corporatas diso the benefit of being a
market leader on some of its operating areas. Tilweeps of building up an
environmental management system has already begua global corporate level,
which helps the local building of the system. Fgaraple the global environmental
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policy will be used to guide local environmentalmagement. The examples of certified
ISO 14001 in some of the corporate locations halpdu to create the processes to
locations in Finland. The strong interaction witte thealth and safety operatives has
also brought valuable help to environmental managegnprocedures. The roles will
strongly revolve around existing health and safetyanization. The driving motive of
the corporation, to be the undisputed market leadean ideology that pushes new
innovations and new ways of doing things even &ntiThe middle management has
shown that they understand that environmental riskeuld be handled more
systematically. This realization of lacking envine@ntal protection level can speed up
the implementing process.

There are some weaknesses in implementing theaemental management system
in Konecranes Finland Plc. The organization stmectuas changed a lot in past two
years, for example the sites of Hyvinkaa and Hama® belonged earlier to different
juridical companies that were combined in the beigig of 2010. The transformation is
still in process. The original idea of integratithgg environmental management system
to quality management system has proven to becdiffsince the quality management
is going through some profound changes becaudeedhtegration of the two different
legal companies. The late awakening of the corpmrdab environmental management
poses some weaknesses, especially on the compeditie. It is difficult to achieve
market advantage anymore from environmental managemsystem. One of the
weaknesses is that the information from customguirements does not always reach
the production facilities in smaller projects.

The possible opportunities are quite obvious, éapigd¢he economical savings that
are achievable. This could be done particularlgriergy savings of the facilities, which
are especially outdated in Hyvinkaa and the eneffgiency is poor or unknown in
most of the buildings. Finland sites are first @@amanufacturing sites of the corporation
that are building the environmental managementegysfThe successful experiences
from these sites could be then transferred to otbeations that are planning to
construct an environmental management system. Tglalsally and to penetrate new
market areas, corporations need all the possibieeflie they can get in order to
participate in competitive bidding. If the custom#self has an environmental
management system in place and fully operatingy thee more likely to set
performance requirements for their suppliers and-cantractors. The obvious
opportunity that the system provides is the systenapproach itself and the benefits
gained from continual development of environmentanagement, such as better
process understanding. Management system prowdésto make long term planning
and means to monitor results and guide the efboptanned direction.

The first years of implementation will prove to 8ficult and might pose a threat
to the thriving of the system. One of the commoredls is path commitment, as
explained earlier, which mean that organizatiomsl te resist change. It is important
first to concentrate on the easier target to cré@eatmosphere of positive and fruitful
operation of the management system. From theyf@ats the pace will quicken and the
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programmes conducted through the system will gegetaand longer term. It is
important to make the system suit the needs ofdingoration. There is a threat that by
following the standard too slavishly might lead dgstem that is too complex and
useless to the organization. System should backhepperations of the organization,
not burden it. The third threat is related to limebusiness of the corporation. The
products that the corporation manufactures areivgrg lot. Especially on Hyvinkaa
site, the crane manufacturing and component matwifag, the products are different
sizes and they require different manufacturing sinie order to manage environmental
impacts the performance level needs to be meagtredgh different indicators. If
these indicators are not successfully set the irgments done through the system are
impossible to track. Human resources might be fiigent for operating and pushing
the advancements. The other aspect that relatessturces is the lack of decisive
power that needs to back up the identified enviremi@ aspects and objectives related
to them. The environmental reformation has beemngty driven from the corporation
level; the proper local top management supportprane to be insufficient. The risk
that the management is too busy to take the nededor attending the issues related
employee to tackle with health- safety and envirenmissues, the employee’s
workload is already piling up high and without peoplecision making procedures there
iS no ease coming to that load anytime soon.

If the threats will take place, the system mighllagmse even before it is up and
running, without any actual improvements achiev€h the other hand, if the
organization overcomes the threats it might reapdg®conomical saving and
improvements in the processes.

4.4  First steps of building up the EMS

4.4.1 Selecting the scope of EMS

SFS-EN ISO 14001 standard states, that: “The argdon shall define and document
the scope of its environmental management systkéns.’ important to define the scope,
in order to further build up the environmental mgeraent system. The complexity of
the organization structure of the company has pragecomplicate the scope definition
of the environmental management system. Originallywas planned that the

environmental management system is closely reladeduality management system
already in place. The recent organizational chgngikin the corporate structure, have
introduced various challenges for the quality mamagnt. The harmonization of the
quality system is still ongoing process, the tightegration of environmental

management system and quality management systertharagore postponed.
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Original idea of the environmental management systeas to inherit the same
scope as the quality management, which was stéWatketing and sales, engineering,
project management and manufacturing of cranes amghe components”. On
organizational level this scope is covered by fweitay operations; supply, platform,
industrial cranes and finance and control. The izedl scope of environmental
management system is supply and industrial crameish means the manufacturing of
cranes and crane components. The scope is depidiegure 4.2.

Figure 4.2 Scope of Konecranes Finland Environmental managensgstem
(Konecranes 20119)

Due to facts stated in chapters 3.7 and 3.11, athwustate of health- and safety
management in Konecranes Finland, and the tighatioel to environmental
management corporation started to work towards OBISKB001 certification in
Hameenlinna with the same scope as environmentabgenent system. Since the
environmental management system was defined tor dmté sites and the aspirations
to certified health- and safety management systihthe procedure that were to be
written for environmental management system werdifieal to cover also health- and
safety management. At the time of writing the thebie motivation or readiness of
Hyvink&a site to work towards certified OHSAS 1808item was still unclear. The
health- and safety management side of the systet isovered in detail in this thesis.

4.4.2 Defining steering group and other key personn el

As the scope was selected to consist from indlstremes and supply in Finland, the
steering group of the project should consist okpes operating in these premises. The
group formed out to be six members, site managen fiyvinkaa, site manager from
Hameenlinna, quality managers from Hyvink&& and éf&minna and environmental
managers from group level and Hameenlinna. Othgr gexsonnel involved in the
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build-up process were identified to be the unit agars, who are needed in the initial
environmental aspects identification process.

The steering group was planned to have three ngsetiirst meeting was held as
early as possible, after the present state anadysisproject plan. In this meeting the
project plan was accepted. Second meeting was taotaneeting, where the current
phase of system buildup was confirmed and the acguof the project plan was re-
checked. The main purpose of the last meeting wasittfy further steps of system
buildup, such as external audits and certificatbtchedule. Steering group meetings
failed to achieve all the defined goals. Especitily last group meeting was a failure,
and the decisions required for further actionsuidup process were left undefined.

4.5  Environmental aspects identification

Before any actions towards systematic environmemtanagement, the initial
environmental aspects of the organization needduktmentified. This means that the
processes of organization are identified and theatts to environment identified. At
Hyvinkda this was done by production site visit aimterview with the factory
managers. In Hameenlinna the identification wasedamly by interviewing the
management and supervisors from specific factory.

The aspects were identified in according to divisiepresented in section 3.5 For
identification a global template was used. In #@plate one factory or a building was
assessed through four different aspects. Fromribguption aspect, the facilities aspect,
the used materials aspect and produced wastest.aSpeqrocesses in production were
divided according to which section the process migtpact in nature — air or ground
and groundwater. The processes were listed anérhieonmental impacts identified
and the severity was scaled using a three pointoedmy method. The points were —
scale, severity and probability of the impact. bidiion a letter was given to each
identified aspect to denote how easy or cheap stestimated to be to remove or reduce
the according aspect. The numbers of scale, priyadnd severity were summed up.
Through this systematic numbering method the mmgbrtant environmental aspects
were identified for each production facility. Thedentified aspects work as a basis for
future actions to be conducted in target sites.e@aly the identified aspects were
related to energy efficiency in buildings, chemisafety, waste management, noise and
environmental trainings.

4.5.1 Hyvinkaa production processes and products

The production processes will be briefly illustchteere with the aid of tables. Processes
will be observed based on building and operatidoattions of the site. These are:
crane factory, electrics factory, gear manufactyrinomponent manufacturing and
trolley assembly. All the above operational fuont will be briefly described by
material going in, production processes and pradactd by-products coming out.
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Materials in, product processes, products and bgymts were identified during the

identification of environmental aspects. The sumnuascription of material flows and

production processes in Electrics factory are diesdrin table 4.2. The data based on
factory tour and interview with the factory managemne customers of Electrics factory
are internal and the products are supplied to imdlicranes, port cranes, rubber tire
gantries and all the other demanding lifting prddu&lectrics factory also provides

spare parts for the service business. The produgbimcesses are mainly clean
assembly without any mechanical machining or usghemicals. (Konecranes 2010c)

Table 4.2. Electrics factory material streams, processes, dpois and by-

products.(Martin J. 2011)
Electrics factory — North end of building N

Material in Processes Products

«  Copper wire * Assembly of electrics e Electrical cubicles

e Various electrical components| «  Electrical installation e Special crane electrics

»  Steel casings(roster, zinc) ¢ Minor scale painting e Motor controls

e Aluminum covers strip ¢ Minor scale metal «  Programmable logic controlled

e Copper plate and shaft cutting(copper and aluminum) crane electrics

e Minor amounts of chemicals e Electrics-rooms
(paints and aerosols) e Crane cabins

Side-products/waste

e Metal scrap(wires) ¢ Energy waste * Wooden waste

e  Cardboard waste « Hazardous waste(aerosol cans)s  Paper

. Mixed waste

Similar summary identification was done to Cranetday, which is the part next to
Electrics factory in building N. The equivalent ebgtions of Crane factory are
summarized in table 4.3. The data was collectechdua factory tour and interview
with the factory manager. The Crane factory prodwsed-products that are shipped to
external customers. All the products of are spedlify made to meet customer demands
and specifications. Factory produces heavy dutgtebal overhead travelling(EOT)
cranes with lifting capacity from 10 tons to 5040 and standard duty EOT cranes
with lifting capacity of 10 to 80 tons. (Konecrar309d)

Table 4.3. Crane factory material streams, processes, praluand by-

products.(Heikkinen T. 2011)
Crane factory — Middle of building N

Material in Processes Products

e Steel plate ¢ Metal cutting(flame and e Heavy duty special cranes
e Copper wiring mechanical)

«  Various electrical components| *  Metal grinding

e Gear oil and grease ¢ Submerged arc welding

e Cutting lubricants ¢ Machine assembly

e Paints e Painting

«  Other procured components | «  Electrical installation
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Side-products/waste

*  Metal scrap * Energy waste e Paper
e  Cardboard waste e Hazardous waste (paint) ¢ Welding powder waste
*  Mixed waste *  Wooden waste

The gear factory that is situated in the east drimibding V depicted in appendix 5
manufactures helical gear reducers for all theelasgale cranes that are for example
port cranes, rubber tired gantries and heavy digtges. The customers of the gear are
only internal, for example Trolley factory and Ceafactory. The main material flows
and production processes in gear manufacturingistedl in table 4.4. (Konecranes
2010e)

Table 4.4. Gear factory material streams, processes, produetsd by-

products.(Mattila M. 2011)
Gear factory — East end of building V and parts of bilding L

Material in Processes Products

e  Steel wheel ¢ Turning and milling e Helical gear reducers
e Gear oil and greases ¢ Metal drilling

e Paints ¢ Metal grinding

e Cutting lubricants «  Electrical hardening

e  Steel plate e Gearbox painting

e Other procured components | «  Gearbox test-drive

¢ Gearbox assembly

¢ Mechanical parts washing
Side-products/waste

e Metal scrap(swarfs, cuttings <  Energy waste «  Wooden waste
and turnings) ¢ Hazardous waste (paint + *  Paper
e Cardboard waste washing water)

. Mixed waste

The component factory is situated in the westem g@fathe V building depicted in
appendix 5. The factory produces three main pradtict are used mainly internally.
The sizes of manufactured products vary similady other factories. The rough
description of material flows and processes igdish table 4.5.

Table 4.5. Component factory material streams, processesdymis and by-

products.(Laiho P 2011.)
Component factory — West end of building V

Material in Processes Products
e  Steel wheel e Turning and milling ¢ Rail wheel
e Gear oil and greases ¢ Plate rolling * Rope drum
e Paints ¢ Metal cutting(flame and e End carriage
e Cutting lubricants mechanical)
e Steel plate e Submerged arc welding
e Other procured components | *  Propane-oxygen flame
hardening

¢ Rail wheel and end carriage
assembly
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¢ Rope drum induction hardening

Side-products/waste

* Metal scrap(swarfs and cuttingse  Energy waste e Paper
and turnings) « Hazardous waste (paint) e Welding powder waste
e Cardboard waste ¢ Wooden waste ¢ Mixed waste

Trolley factory is located in the building L of tla@pendix 5. It occupies most of the
space in L building. Processes conducted theraraialy assembly, which includes
electrical installations, mechanical assembly anshom painting. Trolley factory
produces heavy duty crane trolleys and rubber tyaury trolleys. The trolley factory
includes test bench for testing all assembleddysll The material flows and processes
are listed in table 4.6. (Konecranes 2010f)

Table 4.6. Trolley factory material streams, processes, pagluand by-

products.(Laiho P. 2011)
Trolley factory— Parts of building L

Material in Processes Products

«  Trolley bodies e Trolley assembly e Heavy duty crane trolley

e Hook components ¢ Minor scale painting * Rubber tired gantry trolley
e Trolley components ¢ Hook block assembly e Lifting hook block

*  Copper wiring e Trolley test-drive

e Hoist rope

e Oils and greases

* Paints

e Other procured components
Side-products/waste

*  Metal scrap(coppers wires, ropes  Energy waste *  Wooden waste
scraps) « Hazardous waste (paint) e Paper
e  Cardboard waste ¢ Mixed waste

The operations in Gear factory and Components fa@ce similar. Crane factory
produces the largest products and its customerasaraly end customers, not internal
customers as the case is for the other productictofies. Electric factory differs from
all the other factories since it mainly assemblestacal components and spare parts.
Trolley factory and Electrics factory do not operdteavy metal works machinery,
except the test bench in Trolley factory.

4.5.2 Hameenlinna production processes and products

Production processes in factories are similar tse¢hin Hyvinkaa, but the sizes of the
products are smaller and the quantities higheeviery building at Hameenlinna sites
there are offices situated at the side of manufaxgufacilities. There is a separate
dangerous waste storage that is emptied by a stractor. Shipping and receiving of
items is done by subcontractor.
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The gear factory in Hameenlinna produces helicar geeducers to standard
products, so the size of products is smaller thamyvinkda gear factory, but the
volumes are higher. The processes are typical talmerkshops. The material flows
and processes of Hameenlinna gear factory arel list@ble 4.7.

Table 4.7. Gear factory Hameenlinna material streams, proessproducts and by-

products .(Virtanen S., Huhtanen T. 2011)
Gear factory — KHT

Material in Processes Products

¢ Oils and emulsions e Turning and milling e Helical gear reducers
e Hardening oil ¢ Metal drilling

e Aluminum ¢ Metal grinding

e« Castiron «  Electrical hardening

e Steel *  Washing

e Washing chemicals ¢ Assembly

e Aerosol propellants
Side-products/waste

e Metal scrap(swarfs and cuttingse  Energy waste e Hazardous waste (washing
and turnings) ¢ Wooden waste machine waste water, metal

e Cardboard waste +  Waste as product claims paste, used oils and emulsions,

- Paper «  Mixed waste used aerosol propellants)

In Hameenlinna there are two separate hoist asgelniels, HH1 and HH2. The
difference of these two manufacturing lines, ighe product sizes they produce. The
process in both lines consists of sawing and tgriine rope drum. There is manual
welding, rope cutting and main, assembly. The netéiows are similar to those of
Hyvinkaa site and they are listed in table 4.8.

Table 4.8. Hameenlinna hoist assembly material streams, @m®E® products and
by-products.(Rehn T, Isomaki O. 2011)
Hoist assembly — HH1 and HH2

Material in Processes Products
e  Steel tube ¢ Metal sawing e Standard family hoists
e Semi-finished products ¢ Metal turning
e Oils and emulsion ¢ Welding
e Paints «  Hoist rope cutting
¢ Assembly
e Painting

Side-products/waste
* Metal scrap(swarfs and cuttingse  Energy waste(Plastics from e Hazardous waste (used aerosol

and turnings, rope pieces) ordered products) propellants, batteries and
e Cardboard waste *  Wooden waste accumulators and used oil
* Mixed waste containers)

HHG6, electrics assembly line, consists only of agdg. In this line there is no
heavy machinery or such used. The products areclesband power inputs for hoists
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and cranes. The general operations and matenas fted Hameenlinna electrics factory
are listed in Table 4.9.

Table 4.9. Hameenlinna electrics assembly material streamscgsses, products
and by-products.(Kallio K., Lehtinen K.2011)

Electrics assembly— HH6

Material in Processes Products
*  Copper cable ¢ Assembly «  Electrical devices (cubicles,
e Electronic components power inputs etc.)

« Electromechanical components
e Other semi-finished products
Side-products/waste

e Metal scrap(Copper cables) «  Energy waste (plastics) e Paper
e  Cardboard waste ¢ Hazardous waste (batteries ande  Mixed waste
e Claims (electric device waste accumulators)

(SER)) ¢ Wooden waste(cable rolls)

From all these identified aspects, the most sigaift for each site, were identified.
And from these aspects the targets for future prognes were defined.

4.6  Objectives, targets and programmes

As a result from environmental aspects identifmata list of programmes, targets and
objectives was made. These programmes are tiedtéonal requirements, legislative
requirements and other stakeholder requirements.obfective is stated, for example
“Improvement of energy efficiency” and the targé®t of energy intensity reduction”
and then there is a more specific list of programthat are to be undertaken to achieve
the stated targets. Everything stated in the gdatgets and programmes are in line
with the corporate environmental policy. In thistiing the general timetable is outlined
and people responsible stated. As it was depictédgure 4.2 the environmental/safety
responsible has the chief responsibility over thecation of the programmes with the
backup support from top management and in co-aperaf supportive roles and unit
management.

In the corporation there were five goals definedhi@ Hyvinkad and Hameenlinna.
Both sites had a goal of improving the energy &ficy, improving waste management,
improving chemical safety, educating environmerikabwledge and in Hyvinkda
monitoring of volatile organic compounds and in Hg&mlinna monitoring the noise
emissions. A various list of site specific prograesamwere listed and the list was
represented to the steering group of the projecapproval. These programmes were
also tied to clauses in corporate environmentatpalnd identified legislative or other
requirements. Other requirements were for examptpactate commitment to energy
saving through the federation of Finnish technolowmlustries voluntary energy savings
contract.
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4.7  Environmental performance indicators

The indicators are used to monitor the resultsxeiceted programmes and to use the
information to steer the actions to right directfonachieving set targets and goals. The
idea of the indicator is to relate the actual naneitt measure, for example energy
consumption, to another measure that describetetie of activity in the operations.
This will make annual data comparable between e#todr. The difficulty of setting up
the indicators is due to different operations ofvidkdd and Hameenlinna. As
Hameenlinna produces standard products, Hyvink@&&uyses special products and
components. More globally comparable ratio wouldhimasured number, for example
the energy consumption, in relation to annual tuenoAs the main objectives were
improving energy efficiency, improving waste manageat, improving chemical safety,
educating environmental knowledge, monitoring nogseissions and for Hyvinkaa
monitoring VOC emission. For each objective thererava special metrics defined.
Table 4.10 describes the selected indicators finelk objectives.

Table 4.10. Defined objectives and selected indicators for iremmental
management system
Objective Indicator

Improving energy efficiency kWh kWh

Improving waste management

Improving chemical safety
Educating environmental knowledge
Monitoring noise emissions
Monitoring VOC emissions

product turnover
waste

trunover

Checklist
Education rate (%)
Number of complaints

Total VOC emissions

In addition to these performance indicators, theebaalues of waste, energy,
material consumption and water consumption willtizeked and reported globally.
Checklist indicator in chemical safety means awgh certain amount of basic tasks
and situations which give you positive result i¢ ttask is in place and the situation is
good and vice versa. This will yield a certain camgile numeric value.

4.8  Defining roles and responsibilities

As a part of the building of environmental managemsystem the roles and

responsibilities need to be defined. This is vampartant in order to get the system
running. The roles and responsibilities and algoatthorities have to be defined for a
successful environmental system. The outline of irenmnental management

organization is depicted in Figure 4.3.
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Figure 4.3 Outline of environmental management organization

The solid line represents a decision making comoedb respective direction and
the dashed line informative connection. The foulesp safety/environmental
responsible, unit management, unit developmenineregs and unit supervisor, all work
in the in direct contact with the employee intelathis means that they have direct
relation to actual workforce. The supportive radeseft side can be from different legal
companies, but provide and require information id &om the safety/environmental
responsible who is the core person in environmentalagement system. This structure
is supported by present model of health and safepagement. Unit is limited to
operation that means the same as division of ptamuéacilities in section 3.5. The
idea in the organizational structure was to useptheent structure as far as possible and
not to create new, further complicating organizadioroutes. The risk in this approach
is that the current organization is already ovetémh with work and cannot take
responsibility of environmental management accajiginMore specific responsibilities
were defined and written in one of the record efénvironmental management system.

4.9  Defining standard required procedures

The ISO 14001 standard requires that certain proesdneed to be in place in
organization to comply with the standard. Thesef@arexample, procedures to find out
legislative requirements, identifying environmenéalpects, conducting managements
review and so on. In addition the standard requimasrecord of documentation has to



60

be kept from certain processes. As it can be seappendix 5, the title level of each
management system corresponds quite well to eahbr.oit was decided that

operational health and safety management shoulddbeded in procedures already at
this phase of writing environmental management ggses. The movement towards
certified system in OHSAS 18001 is getting stronged stronger and certification can
be probable in near future.

The title listing of appendix 5 lists vaguely thartsof procedures that should be in
place. It does not mean that every procedure shmeilritten as a separate document.
Therefore it was decided to combine some of topier larger aggregates. Table 4.11.
lists what topics produced a procedure or otheud@ntation.

Table 4.11. Written procedures to correspond 1SO 14001 staddaquirements

Clause and title in standard Written documentation and
tools
4.1. Scope of EMS Record

4.2 Environmental policy
4.3.1 Environmental aspects
4.3.2 Legal and other requirements

4.3.3 Objectives, targets and programmes

4.4.1 Resources, roles, responsibilities and
authority

4.4.2 Competence, training and awareness
4.4.3 Communication

4.4.4 Documentation

4.4.5 Control of documents

4.4.6 Operational control

4.4.7 Emergency preparedness and response

4.5.1 Monitoring and measurement

4.5.2 Evaluation of compliance

4.5.3 Nonconformity, corrective and preventive
action

4.5.4 Control of records
4.5.5 Internal audit

4.6 Managements review

Procedure, using Global policy
Procedure, Template and record
Procedure and tracking tool
Procedure, Template and record
Record, combined with 4.4.2

Look 4.4.1

Procedure and tools

Procedure with 4.4.5 and 4.5.4
Look 4.4.4

Not specified in any document
Procedure

Procedure

Specified in separate procedure
such as 4.3.2 and 4.5.5

Specified in 4.5.5 and 4.6

Look 4.4.4
Procedure, Template, Record
Procedure, Record

The scope of the environmental management systesndecided to be in a record.

This way the scope could be easily changed inrddsrd, not in every document one
by one. In every procedure there is scope defimeldramost cases it is just a reference
to this record which holds the actual definitionesfvironmental management system.
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As mentioned earlier the global environmental policas already in place before the
construction of local environmental managementesgsand it was decided that local
locations use the global policy. The proceduresfa®es how the policy is received and
used locally in Konecranes Finland.

The Konecranes way to conduct environmental asgeatification was stated in a
procedure. It is meant to work hand in hand with ttmplate of environmental aspect
identification. It defines who and how often wireduct identification. A record, which
is filled template, is kept from all the identiftaans. Procedure for legal requirements
was made to state who and how often conducts tfislddon review. In addition to
procedure a third party law register tool is useti¢lp keep track of present legislation
and prepare for future regulations. How and whem thbjectives, targets and
programmes are set, was defined in its own proesdditemplate was made to work
hand in hand with it. Records will be kept from #ie defined objects, targets and
programmes. The defined procedure 4.3.3 uses ast iepvironmental policy,
environmental aspect identification records anahiified legal and other requirements.
This is one of the most important procedures farirenmental management system
operational planning and control.

A record is kept of all the roles in environmentabnagement system and the
responsibilities and authorities are saved in taeord. This record is combined with
clause 4.4.2 to identify the needed competencedraimdng of all the different roles. In
the procedure communication methods are statedwdra and how communicates
information related to environmental managementesys The right mediums used, are
also listed in it.

Documentation and records control are all defimethe same way. In the procedure
the different types of documents are defined. Theratorage method is also listed in it
and who and when the updates on outdated docunoentat done. Operation control
was not written into an own specific procedure lbigeat was seen that it is included in
procedure clause 4.4.3. How Konecranes Finlandapespfor emergencies is stated in
its own separate procedure. It states how and whergency response plan is updated
and how the exercises and are held.

Monitoring and measurement is defined in its owrocpdure, which holds
information about when and how the indicators tisite chapter 4.7 are updated. How
Konecranes evaluates compliance with the systenotret requirements is defined in
separate procedures such as 4.3.2 Legal and otigeiirements and management
review. If there is nonconformity found within tipeocedures or requirements and the
operations, corrective and preventive actions aweedaccording to procedures of
internal audit and management review.

Who is eligible to conduct internal audit and hdwvisidone, is stated in procedure
4.5.5 internal audit. The audit intervals are dafirn it and it produces record, which is
audit report. Audition is done according to audjtiplan that is created case by case.
According to procedure 4.6 management review islgoted and a report of it has to be
done.
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The general approach to documenting the envirormhemdnagement system was
done, as it can be seen, quite heavily from stahgamt of view. This may cause too
much of paperwork. It was seen as a logical ang eas/ to start the management
system development. In the future the amount doatetien could and should be
reduced and integrated. While this initial versadrenvironmental management system
consists of 10 different processes it might be wuthslly lower amount in near future.

4.10 Time and resources used for constructingthe s  ystem

As one part of project management is the analyslsow the planned resource usage
was met and how the planned timetable kept. The mesponsibility of the project of
building the environmental system was on this dipothesis and some support from
the other personnel working on health, environnaemt safety issues. Required time
resources were initially outlined in the first siag group meeting in the beginning of
the project. The planned and realized man-houtlseoproject are listed in table 4.12.

Table 4.12. Planned and realized work hours spent into cortsing of
environmental management system

Person/Role Planned Realized
Main responsible/Thesis worker 1120 (full time 7 months) 1002,5
Safety/environmental responsible (Two 106 59
persons)

Steering group (4 persons) 30 6
Factory manager(7 persons) 28 16,5
Group environmental manager 57 45

Other personnel(Facility management, 10 9,5

logistics manager, development
engineers and job supervisors) (5
persons)

Total man-hours 1351 1138,5

The number of hours per person/role is total nunabexll the personnel under the
same title. For example all the factory managed €5 man-hours all together for the
construction phase. The realized man-hours forighesrker has been done by
calculating the amount of work hours in the whateesn month period and subtracted
all the appointments not exclusively related toldog of environmental management
system building. Group environmental manager workgt the management system
construction and also as superior to thesis worKdre man-hours of group
environmental manager include some hours of guitheghesis work and other general
managerial tasks.

Table 4.12 represents a rough outline of used teseurces and some persons have
definitely done more hours that is listed. Thig bsly includes the work-hours that
involved the main responsible/thesis worker somehow
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4.11 Evaluation of selected build-up approach

The personnel involved in the build-up process weagnly health-, safety- and quality
personnel in addition with management from différanits and site managers, both
from Hyvinkda and Hameenlinna. After the build-upgess a series of interviews were
conducted to test whether the persons involvedghibthe process was successful or
not. There were two different groups. Firstly thtunanagers and other personnel who
participated in the environmental aspect identifimaprocess and secondly the steering
group who was responsible of decision making rdl&ebuild-up.

First target group thought that on scale 1 to B, ithportance of identification of
environmental aspects is 4 or 5. From 6 particighatmedian was average was 4,5.
The target group thought that the method used ¢atify the initial environmental
aspects was sufficient. 4 out of 6 persons rated & 4 or 5. Two persons thought that
the method was not sufficient. All the persons iegpbthat the used form and grading
system used in the identification process was natdgr understandable or very
understandable. When asked about who they thinkldHze responsible of doing the
identification in their unit, all answered that ti@it managers, themselves are the
persons responsible. Some added that unit develdpemgineers and the whole team
might be required. The question of whether the tifileation process should be carried
out as it is, or modified somehow, most could mspond. Some speculated that due to
the fact that this is a whole new thing, there asreference. One responded that more
educational approach could be conducted and tatgeteride range of personnel. One
respondent wanted that the personnel involved iimidg environmental processes
should have also an active approach in making thesmsses come to life in the actual
production level. Unit managers thought that mostlymmunication related to
environmental management system build-up and especenvironmental aspect
identification was sufficient. Free word from thespondents about environmental
management in general had a positive tone, butaldemand to concentrate on the
most important issues and greatest risks.

Second target group, the steering group, was askedte different stages of the
build-up approach with numbers from 1 to 5, whielpresented 1 nothing was done
accordingly and 5everything was done. Three persutsof six answered to these.
Neither of site managers answered, which is a gthodicator about their commitment.
The three answers came from health-, safety-, enwient and quality representatives.
All the respondents thought that the steering groumsisted of right persons, although
stronger involvement from the site managers waledalut for. Three steering group
meetings in the time window of 7 months of buildjupcess were seen sufficient. All
three responses stated that most of the initiahllend other requirements were
identified. The goals, targets and programmes waostly defined to match the
identified environmental aspects. The responddmsght that roles were defined or
well defined. Two out of three respondents thoutifait documentation was done
according to standard requirements and one stagedhe documentation was perfectly
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done to meet the standard requirements. Two otlireé though that there were good
amount of procedures made to sustain the envirotaheranagement system and one
thought that the procedures were sufficient. Ale thespondents agreed that the
approach depicted earlier, is good approach taltuplan EMS in crane manufacturing.
And they agreed that the system should be certiteed it was unclear when. One
respondent speculated that the true benefits ofagemnent systems in general will be
unachievable as long as the local management istrabyt committed to use the
management systems as a tool.
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5 CONCLUSIONS AND FURTHER ACTIONS

51 Conclusions

The aim of the thesis was to find out how an emrmental management system
according to 1ISO 14001 could be constructed in enaanufacturing. Tasks required
for system build up were the following: presenttestanalysis, environmental aspect
identification, charting out the organization resis with SWOT analysis and
questionnaire, identifying external and internatjuieements, setting goals, targets,
programs and metrics, creating organizational daafi finally defining all the 1SO
14001 required procedures.

The initial present state analysis was fruitful d@ingielded the project plan, which
was used for later steps in the system build-uggs®. The findings were that, the
environmental management system build-up had ajrbadun on operational level and
shared, top-level, procedures for Hameenlinna andrikaa were needed. The possible
shared bureaucratic resources with quality managewere identified.

Questionnaire produced data that, the organizatias carefully optimistic about
the environmental management system, but they daelctual information about the
required work itself. The responsibility definit®mere also unclear to personnel.

Environmental aspect identification was done to iHyg& and H&ameenlinna
facilities and the most significant issues werentded to be facility energy
consumption, waste management, chemical safety ofamformation, noise- and VOC
emissions. From the analysis a program listing wasated to improve the
environmental performance and metrics were defindzk the following:

. KWh kWh
* Energy consumptlor;):

roduct turnover
waste

* Waste manageme

trunover
* Chemical safety: a checklist

* Environmental knowledge: Education rate (%)
* Noise emission monitoring: Number of complaints
* VOC emission: Total VOC emission

Organizational model was formed to correspond te present management
structures of Konecranes. In the model the enviemtal and safety responsible, was
defined to be planning responsible and the lineaiation was defined to be mainly
responsible to conduct the actual procedures.
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The build-up approach was illustrated earlier ifoem of flow diagram. The
successfulness of the approach was studied byiewdgng people related to the build-
up process and the feedback was mostly good, aligth the feedback from operative
management representatives was lacking. This isga sf lacking management
commitments and it should be addressed since it amasof the crucial factors of
successful management system build-up. The suctess$ of aspects identification
was interviewed from the participants, and it wasstly seen as good and sufficient
approach, all though as the subject is quite newetsonnel, they did not have idea
what could be good way to identify environmentapexss and what could be
inadequate. From these findings training for theraponal personnel should be held
and an ideal case of environmental aspect ideatifin should be one topic of the
training.

5.2 Recommendations for future development

5.2.1 Top management commitment

The critical factors of developing environmental magement system were already
discussed in the earlier sections and it is gogé\sit them here. The identified critical
factors can be seen in Konecranes also. In the heare the top management
commitment should be increased. The buildup prooétize system did not come from
the local company management but rather from teegare of the corporation. This is
not a good sign of the commitment of top managergrnvironmental management
system and through pressure, the commitment might nlegatively affected.
Commitment of the managers should be enhancedghreducation or appointments
and the management reviews should be conductdibeasughly as possible so the top
management would actively participate in the decisnaking.

5.2.2 Training plan

For the involvement of the personnel, trainingsusthde conducted. A general training
about the most significant environmental aspectstitied and the means to control
them should be held. The training is importantremsfer even the basic knowledge
about the environmental management of the compargvéry personnel. The initial

plans for this general education will be held dgrihe autumn 2011. In addition to the
general training other training modules are alspired in near future. These modules
could be such as: auditor training module, managénteaining module and

environmental aspect identification training modaitel specific training for buyers and
additional training for marketing and sales. Targetup for auditor training could be

health, safety, environment and quality personwilp could audit each other system
and provide useful information about the compliaméethe systems. Management



67

training module would be aimed to top managemenstip@nd it would consist of
more detailed information about the actual envirental management system and how
it works and how the management can use the intowman their decision making. The
last training module about environmental aspeattifieation would be pointed to unit
management and unite development engineers. Tdirsrg would consist of material
on how to divide the unit into functional groupsdamow to identify the material and
energy flows related to these functions. In addititbe module could encompass
environmental impact assessment training to imptbee&knowledge on how to rate and
quantify the impacts to environment from the prdauc The training for buyers would
consists on education about how to compare theramwiental impacts of bought
products, so they would have the basic knowledgehtibse a more environmentally
friendly purchase. These modules are the most itapbones, but other modules could
be also devised such as training for marketinggeersl and subcontractor training.

5.2.3 Improved environmental aspect identification

Initial environmental aspects were identified dgrithe thesis. It is a perquisite for
environmental management system build-up as it diasussed earlier. For better
understanding to impacts caused to environment fcomme manufacturing, a more
thorough assessment should be conducted.

It should start from identifying all the sub-proses and all the material and energy
flows in and all products, side-products, wasteas emissions. This process should also
conclude material transportations inside the mantufang premises. Ideally all the
material and energy flows should be presented mhaus, so a whole model of crane
manufacturing could be built. An ideal approachtfoe future was discussed earlier in
chapter 2.5.1. A good addition would be to haveaahmme list, which would encompass
all the larger industrial machines and basic infation, such as power consumption,
age and similar things.

5.2.4 Towards integrated management system

The three management systems: quality, healthsafedand environment management
system, are very much similar. Therefore a unifiegjle management system would be
ideal. The unification would reduce the amount iofiet required for management
procedures. Especially management reviews couldealhandled in a single meeting,
instead of three different meetings. The safety assessment and environmental aspect
identification share a lot of common terminologyanethodology, so collaboration on
these subjects would also yield good results. Als® document management and
information systems could be integrated more thginbu
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5.2.5 System certification

Before the system can be certified, several staps be first taken. Internal audit needs
to be conducted. It is not mandatory, but it wiélgjhn Konecranes itself to spot the
weaknesses in the system. This audit will revealcunformances in the system and
these should be taken care of. Secondly a managemeew needs to be held before
external certification audit. Management should c&hall the documentation and

processes as well as other important documents, asi®bjectives, target and goals,
before the third party independent audit. Thirdilg training for whole personnel should
be conducted and all the roles, responsibilities aurthorities should be informed to the
respective employees.
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Appendix 1

Kyselylomake Ymparistojarjestelmasta

Tyotehtava:

Toimipaikka: HAMEENLINNA HYVINKAA GROUP
Rakennus:

Asema organisaatiossa: Tyontekija Johto Asiantuntija

Kalervo
Aho

Onko ymparistoasiat nakyneet vahvemmin yksikkosi toiminnassa viimeisen kahden vuoden aikana?

Kylla

Ei

Onko tiedossasi asiakkaan vaatimuksia tai kyselyitad tuotteiden/tuotannon ymparistovaikutuksista?

Jos vastasit kylla niin
mita?

Kylla

Ei

Kenelle kuuluu mielestasi vastuu yksikkotasolla ymparistojarjestelman hoitamisesta?

Voisiko ymparistoasioiden jarjestelmaéllisesti johtamisesta olla haittaa/hyotya yksikollesi?

Jos voi niin mita:

Tarvitseeko tehtaan toiminta ymparistoluvan?

1 =suuri haitta 2 3 4 = syuri hyéty
Kylla Ei
Onko organisaatiosi valmis resursoimaan tyota ymparistojarjestelmalle?
Kylla Ei

Kuinka monta miestyotuntia/kk?




Mita odotat toimivalta jarjestelmalta?

Koetko, ettd ymparistoasioiden hoitaminen yksikdssasi on tarpeellista?

1 = ei tarpeellista 2 3 4 =hyvin tarp.

Jatkuu toiselle puolelle....

Tunnistatko yksikkosi toiminnan aiheuttamia ymparistovaikutuksia? Kylla En

Jos tunnistat niin mita:

Muistatko onko yksikossasi tapahtunut ymparistévahinkoa lahihistoriassa?

Kylla En
Jos muistat niin mika se
oli?:
Onko ympdristoriskeihin varauduttu yksikdssasi riittavan hyvin? Kylla Ei
Tunnistatko yksikossasi energiatehokkuudeltaan heikkoja tiloja/laitteita/kaytanteita?
Tiedatko mita jatejakeita yksikkosi tuottaa? Kylla En

Mita?:

Tiedatko mita kemikaaleja yksikossasi kaytetdan ja kuinka paljon? Kylla En




Appendix 2

Correspondence of ISO 14001, ISO 9001 and OHSA®18Mndards (SFS-EN ISO

9001:2008)

ISO 14001:2004

4. Environmental
management system
requirements(title only)
4.1 General requirements

4.2 Environmental policy

4.3 Planning (title only)

4.3.1 Environmental aspect:

4.3.2 Legal requirements and.2 Customer focus

other requirements

4.3.3 Objectives, targets an

programme(s)

4.4 Implementation and
operation (title only)
4.4.1 Resources, roles,

responsibility and authority

4.4.2 Competence, training

and awareness
4.4.3 Communication

4.4.4 Documentation

4.4.5 Control of documents

4.4.6 Operation control

ISO 9001:2008
4. Quality management system(title only)

OHSAS 18001:2007

4. OH&S management
system elements(title

only)

4.1 General requirements 4.1 General requirements
5.5 Responsibility, authority and
communication
5.5.1 Responsibility and authority
5.1 Management commitment
5.3 Quality policy
8.5.1 Continual improvement

5.4 Planning (title only) 4.3 Planning(title only)
5.2 Customer focus 4.3.1 Hazard
7.2.1 Determination of requirements relate| identification, risk
to the product assessment and
7.2.2 Review of requirements related to th¢ determining controls
product

4.2 OH&S policy

4.3.2 Legal and other
7.2.1 Determination of requirements relatedrequirements

to the product

5.4.1 Quality objectives 4.3.3 Objectives, targets
5.4.2 Quality management system plannini and programme(s)

8.5.1 Continual improvement

7 Product realization (title only) 4.4 Implementatiand
operation (title only)
4.4.1 Resources, roles,
responsibility,
accountability and
authority

5.1 Management commitment
5.5.1 Responsibility and authority
5.5.2 Management representative
6.1 Provision of resources
6.3 Infrastructure
6.2.1 (Human resources) General 4.4.2 Competence,
6.2.2 Competence, training and awareness training and awareness
5.5.3 Internal communication 4.4.3 Communication,
7.2.3 Customer communication participation and
consultation

4.4.4 Documentation
4.4.5 Control of
documents
4.4.6 Operation control

4.2.1 (Documentation requirds)eBeneral
4.2.3 Control of documents

7.1 Planning of productizagion
7.2 Customer-related processes
7.2.1 Determination of requirements related
to the product
7.2.2 Review of requirements related to the
product
7.3.1 Design and development planning
7.3.2 Design and development inputs
7.3.3 Design and development outputs



4.4.7 Emergency

preparedness and response

4.5 Checking (title only)

4.5.1 Monitoring and
measurement

4.5.2 Evaluation of
compliance

4.5.3 Nonconformity,
corrective action and
preventive action

4.5.4 Control of records
4.5.5 Internal audit
4.6 Management review

7.3.4 Design and development review

7.3.5 Design and development verification

7.3.6 Design and development validation
7.3.7 Control of design and development
changes

7.4.1 Purchasing process

7.4.2 Purchasing information

7.4.3 Verification of purchased product
7.5 Product and service provision

7.5.1 Control of production and service
provision

7.5.2 Validation of processes for production

and service provision
7.5.5 Preservation of product
8.3 Control of nonconforming product

8 Measurement, analysid enprovement
(title only)
7.6 Control of monitoring and measuring
equipment
8.1 (Measurement, analysis and
improvement) General
8.2.3 Monitoring and measurement of
processes
8.2.4 Monitoring and measurement of
product
8.4 Analysis of data
8.2.3 Monitoring and measurement of
processes
8.2.4 Monitoring and measurement of
product

8.3 Control of nonconforming product
8.4 Analysis of data
8.5.2 Corrective action
8.5.3 Preventive action
4.2.4 Control of records
8.2.2 Internal audit
5.1 Management commitment
5.6 Management review (title only)
5.6.1 General
5.6.2 Review input
5.6.3 Review output
8.5.1 Continual improvement

4.4.7 Emergency

preparedness and resporise

4.5 Checking (title only)

4.5.1 Performance
measurement and
monitoring

4.5.2 Evaluation of
compliance

4.5.3 Incident
investigation,
nonconformity, corrective
action and preventive
action (title only)

4.5.3.1 Incident
investigation

4.5.3.2 Nonconformity,
corrective action and
preventive action

.5.41 Control of records
4.5.5 Internal audit
4.6 Management review



Appendix 3

Project plan: Creating environmental management system in accordance to ISO 14001

Action

February

March

April

May

June

July

Kalervo Aho

August *

Otherhuman
resources™

Creating project timetable

Defining problem ownersé

Meeting with steering groupg

Meeting with factory managersﬁ

Committing key personnel

JohannaPirinen

: Production managers

Present state analysisi

Identification of environmental aspects
and impacts

JohannaPirinen,
: Production managers

Factory managers

Sauli Vuorinen, Ke\I
personnel

Identification of Iegislativeﬁ
requirements

Defining environmental objectives,:
targets and programmes

Setting environmental objectives,g
targets and programmes

Defining performance indicatorsf

Defining the organizational structure of;
environmental management system:

: JohannaPirinen, Sauli
Vuorinen

éFa:mry managers, OHAS
: organization

Sauli Vuorinen

Johanna Pirinen, Sauli
Vuorinen + help

Approving of organizational structurei
of the environmental management:
system

Defining reporting proceduresﬁ

Steering Group

JohannaPirinen, Sauli
! Vuorinen Production
i managers

Sauli Vuorinen

Steering group

Implementation plan:

Transfer of project to implementationg

Training of personnelg

iSauli Vuorinen, Johanna
: Pirinen, QMS

_ e

: SauliVuorinen, Safety
3 eneginser




