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Abstract

Introduction : The topic of this thesis is the possible influernd EU environment policy on
health and hospitals. The health impact is analysesed on a study by Holland (2008),
arguing for a reduced morbidity and mortality thgbureductions in greenhouse gas

emissions.

Methods: The influence on hospitals is analysed through \d@ewve of literature and

documents on EU environment policy, based on theelvironment action programme,
investigating if and how hospitals are mentionedlicitely affected by the measures. The
second part of the thesis identifies good practm®®ng hospitals with an improved their
energy performance as examples of this interatt@ween environment and health policies.

Results As in the & environment action programme, EU environment gok@an be
categorized into four priority areas, namely climathange and energy, nature and
biodiversity, environment and health and qualitylit#f, and natural resources and waste. In
addition, environmental certification schemes canublized by hospitals. The influence of
many of these policies on hospitals cannot be predior recognized because of the
dependence on national implementation. Health isitipely influenced by environment
policies, as aimed for in the Treaty of the Eurap®&aion, through reductions in greenhouse
gas emissions.

Examples of proactive engagement in environmengéafopnance are hospitals who have
improved their energy consumption by either savergergy or changing to renewable
resources. These good practices can be found all Burope and can be classified in
improved building efficiency, installation of engrgaving equipment, training of staff,
training of patients, installation of a combinedaihand power plant, energy-saving transport,

and using geothermal energy, biomass, solar, waddchgdropower.

Discussion and Conclusion The limited time and space of the thesis did goe the
possibility to scientifically analyse the reasonsr fhospitals to change their energy
consumption. It can be seen that environment pdiey an influence on hospitals, though
often depending on national implementation. Theesdependence has been observed for the
health impact, but the overarching aim of improuveglth through environment policy is met

by the policy, and the national implementationuefices only the scope.
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Foreword

This thesis has been written in the time betwedmrley and June 2009 at the European
Hospital and Healthcare Federation (HOPE) in Brigs3de topic of the thesis was suggested
by Pascal Garel and deals with the possible infleesf environment policies on health and
hospitals. The empirical study | conducted to figmod practices of hospitals related to
energy consumption was only possible because |akés to use HOPE's network in the

member organisations.

Pascal Garel was the responsible supervisor at H&@&RE | would like to express my
gratefulness for this opportunity to stay at HORIE &r his support and advice throughout

the whole research process.

| also thank Carolien Bastiaenen, PhD and Leo SemouviD, PhD for their scientific

supervision before and during my research.
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Introduction

The subject of this Bachelor thesis will be Europémion (EU) environment policy and its
possible influence on hospitals and health. Adlastration of the interaction of hospitals and
the environment, and an example of self-regulatilba,thesis analyses good practices among

hospitals in Europe with regard to improved engyggformance.

The environment, and thus environment policy, isnaportant topic for public health, as has
been recognised in Article 174 of the Treaty es$ablg the European Community, stating
that Community environment policy shall contribute the protection of human health.
Complementary to Article 174, Article 152 provides the inclusion of health in all policies,

of course including environment policies. (Consaletl Version of the Treaty establishing
the European Community, 2002) The introduction ofinisterial Conferences on

Environment and Health in 1989 marks an importaep $n the rapidly evolving agenda on
intersectoral action between the environment amdtinéMartuzzi, 2006), also included in the
Sixth Environment Action Programme, which “aims aathigh level of protection of the

environment and human health and at a general weprent in the environment and quality
of life” (Decision No 1600/2002/EC, 2002, p.1).

An interaction between the two policy areas is @&socouraged by the limited competences in
health care policies of the EU. This limitation urcés indirect influences on hospital policies
through broader policy areas, such as environmeyubty. (Mossialos & McKee, 2002)
Environment policy can have an impact on differarégas of hospital affairs. Therefore, an
overview of all priority areas of EU environmengalicy will be given to be able to identify
its possible influence on hospitals and public tielkfore concentrating on energy for the

identification of good practices among hospitals.

Enforced action to reduce energy consumption, &nd also greenhouse gas emissions, is
important because since 1999, emissions have dsento rapidly increasing demand for
electricity in the EU, after a period of decreasgngenhouse gas emissions per unit of energy
consumption in the 1990s thanks to the trend tongbdrom traditional means of energy
production towards the use of renewable resour@SA, 2008) Energy production and

consumption can make a difference on emissiongaltlinrthreatening gases, since they make
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up about 80% of total greenhouse gas emissions (E&28). According to the EU Eco-label
(2002), environmentally friendly public energy pliases would cause a reduction by 60
million tonnes of carbon dioxide (GDin Europe, which accounts for 18% of the EU's
greenhouse gas reduction commitment under the Kyattocol. Hospitals can contribute to

these reductions through conscious decisions d@heirtenergy policy.

The scarcity of many energy resources makes nemaédagies that save energy an important
tool to create sustainable energy provision. Se@®nstant supply of energy is essential to
the provision of high-quality and high-technologgalth care, saving energy to ensure
sustainable supply does not compromise, but maintiae quality of health care provision. In

addition, decreased spending on energy means thejex part of the budget can be invested
in health care provision (Kralj & Pivec, 2007) Industrialized countries, including many

European countries, who have experienced a laggease in health care expenditures during
the past four decades (McKee, Healy, Edwards &ibtam; 2002), saving energy is therefore

an important tool to slow the growth of costs withompairing the provision of patient care.

Best practices can be defined as “a process-odartecept to achieve improvements within
individual agencies or settings over time” (Perledakubowski & Busse, 2001, p.237). This
concept is related to the quality of a processciiis improved and therefore leads to better
performance. Best practices can be used by otlgan@ations to improve their performance,
and are therefore seen as benchmarks which orgjansan a field try to achieve. (Perleth,
Jakubowski & Busse, 2001)

For this thesis, hospitals constitute good prastitéhey have introduced measures to change
their energy consumption leading to reduced greesd@as emissions, which according to
the literature positively influences health. Mea&suthat are good practices are improving
energy efficiency, changing energy production teekeable resources or taking both actions.
Both saving energy and using renewable resources inaplications for environmental and

human health through the reduction of emissions.

The structure of the thesis will be that in thestfichapter the methods of the research are
outlined. To provide the theoretical backgroundtlod approach, a study is presented in
chapter two which identifies the health benefits paflicies that reduce greenhouse gas

emissions, and the Europeafl Environment Action Programme is introduced whicii w
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provide the structure for analysis. The third ckapof the thesis will analyse EU
environmental policy according to the structurehaf Environment Action Programme, to the
health benefits of the policy and its influence loospitals. The thesis will in the fourth
chapter identify good practices among European itedspwith regard to pro-active
engagement in improving energy performance, befdosing with a discussion and a

conclusion.
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Chapter 1 — Theoretical background

There is lack of a specific theory that can be wsethe basis of this thesis, the aim of which
Is to identify the impacts on health and on hospitd EU environmental policy. That is why
the theoretical background will be made up of twacuments, providing the scientific

background for argumentation on the one hand, lmadtructure for the paper on the other.

The scientific background of the following analyssprovided by a study of the Health and
Environment Alliance, the Climate Action Network catworld Wildlife Found Europe
(Holland, 2008) which identifies the benefits toalle of a reduction in greenhouse gas
emissions. The methods used for this study haven beveloped by the European
Commission Directorate General for Environment uride Clean Air for Europe programme
and have been subject to peer review. The heaféttef of the pollutants PM (fine
particles), S@ (Sulphur dioxide) and N (Nitrate oxide) are respiratory illnesses, like
bronchitis and asthma, cardiac and respiratoryitedsgamissions and higher death rates. The
study uses European Commission data on impacteathhpollution to outline the health
impacts of not changing emissions, changing ther2@% and of changing greenhouse gas
emissions by 30%. As an example, it is shown that lhealth impact of not changing
emissions is 2,800,000 life years lost in 2020.0802cut in greenhouse gas emissions would
reduce this number by 218,182 life years, and a 30%by 323,333 life years. These
numbers show clearly that a reduction in greenhgaseemissions has a significant positive

effect on human health.

The methods for decreasing emissions of greenhgases are to reduce the consumption of
resources that release these gases when incineféedonsumption of those, mostly fossil
fuels can be decreased through a reduction in copison of energy produced by these fuels.
This reduction can be achieved by using resourbas do not release greenhouse gases
instead of fossil fuels, or by reducing energy cwngtion in general. As energy production
and consumption contribute about 80% of greenh@ase emissions, measures to reduce

them will have a large impact on emissions and trukealth. (EEA, 2008)

The Commission’s '8 Environment Action Programme (EAP) (European Cossinn, 2002)

provides the frame to current European environmeity and will therefore be used in this
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thesis to provide the structure of the environnyaolicy analysis. It divides environmental
policy of the EU into four priority areas, namelyntate change, nature and biodiversity,
environment and health and quality of life, andunatresources and waste. This thesis aims
to give an overview of EU environment policy, buaege focus is put on the climate change
area of the EAP, and within that area special atterwill be paid to energy policy, because

the focus of the thesis is on energy policies cpitals.

1.1 Research questions

1. What is the current European Union policy for eomiment?
a. What is the impact of environment policy on health?
b. What is the impact of environment policy on hodpfta
2. Which hospitals constitute examples of good prastin terms of the use of energy
and what measures do they take to improve enenggrpence?

a. In what context do the hospitals operate?
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Chapter 2 - Methods

The research for this thesis has been done in ldgajive way, using two methods for the two
parts. The literature and document review about dedironment policies and how these
affect hospitals provides the context and backggodor the development of the
questionnaire and interview for the identificatioh good practices among hospitals, and
gives the researcher information to be used duitieginterviews. (Lie, n.d.) The research
uses a cross-sectional design, as it concentrateaia collection at one point in time, and
constitutes a collective case study, which is & cigdy with more than one case of analysis
(Stake, 2000).

The first part of the thesis is based on a docuraedtliterature review about EU environment
policy. The aim of this document and literatureiegvwas to answer the following research
questions: What is the current EU policy on envinent? What is the impact of EU
environmental policy on health? What is the imp#dEU policy on hospitals? It is based on
the theoretical framework in its structure, whictidws the ' EAP (European Commission,
2002), and its analysis of health impacts whichased on Holland’s (2008) study on health
effects of reducing greenhouse gas emissions.

For the literature and document review the researbhowsed the website of the European
Commission. Especially the sites of the Directofaémeral (DG) for Environment and of DG
Energy were relevant for the research. Searchrieriteere ‘environment policy’, ‘climate
change’ and ‘energy’. As a start, comprehensiveudmnts such as “The sixth Environment
Action Programme” (European Commission, 2002) aBdrépean environment and health
strategy” (European Commission, 2005) were reagetoan overview and to find references
of relevant documents. This search delivered 7Qchents. The documents were included
according to the criteria that they have an immachospitals and that they fit into one of the
categories of the"SEAP, which was chosen as the structure of this lathe thesis. This
exclusion process of documents that did not meeiritiusion criteria left the researcher with
47 documents to be analysed. Of these, documenmawnsheets were written, which
provide the most important information in orderremluce the amount of data. In order to
analyse the material, the theoretical frame wasl,usamely the 8 EAP. This programme
provided the codes for analysis according to whieh data was reviewed. These analytical
categories were assembled into a matrix and a#dctt the passages in the text, which was
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the actual coding process (Schmidt, 2004). Thigdethe filling of the matrix with passages
from the text according to the codes. The codes uséhis process were the four priority
areas of the B EAP climate change, environment and health anditgua life, nature and

biodiversity, and natural resources and waste. cidiemns of the matrix included the codes

named aim of policy, content of policy, health immpand impact on hospitals.

For the second part, an open questionnaire (Anneia& been distributed among European
hospitals that are engaging in pro-active behaviegarding energy consumption. Supporting
the questionnaires, semi-structured interviews hlagen conducted and a literature and
document review has provided additional informatiomthe chosen hospitals. The sampling
frame for this survey is all members of HOPE, whack national hospital associations, health
care authorities or regional authorities, the pafpah of interest being all hospitals within

these members that have already engaged in agsitii improve energy performance. The
sampling has been done through reputational caleetis®, meaning that the national

members were contacted and identified hospitallsair countries which have initiated action

to improve energy performance. A limitation of tlagproach was that some of the national
contacts did not reply to the researcher, namiteyaat persons, but directly distributed her
guestionnaire to relevant hospitals. Therefore,résearcher did not know the exact number
of distributed questionnaires and thus also dicknoiv how many questionnaires to expect in

return.

The sample of hospitals that have been identifigdhle national contacts as examples for
improved energy performance were contacted anddaskeomplete a questionnaire (Annex
A). This questionnaire was developed by the researwith support of her supervisor at
Hope, and included open and closed questions attmutkind of actions taken by the
hospitals, their motivation and funding of actiolrsthe first step of the descriptive analysis,
only three questions have been included (questriB and 6b). These were the questions
that indicated what specific action the hospitad teken. This analysis led to the selection of
the cases that are included in the final analyidie. sampling criteria of the selection were to
find an example of all the different ways to impeosnergy performance, and to find a large
variety in terms of the hospitals’ contexts. Afteaching saturation of the first criterion, by
having received a questionnaire from hospitals itithe different possibilities to improve
energy consumption, the researcher has contaceeddlected cases for a semi-structured

interview via the phone to get a deeper understgndi the motivations and the actions
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taken. The interviews took between 8 and 40 minuléss large difference resulted from
differences in information given in the questiomaaand from a differing level of complexity
and difficulty to understand the hospital’'s acti®@smprove energy performance. Before the
questions about energy consumption (see Annex Baiooverview about interviews), the
researcher introduced herself and explained thatiriterview is used as a data source in
addition to the data in the questionnaire. Therum&ees were asked for permission to tape-
record the interview and to store the data digifadks well as to contact the person again in
case there are additional questions that neededet@addressed. Before conducting the

interviews with hospitals, a pre-test interviewhwihe host supervisor was done.

The further descriptive analysis of both the questaire and the interviews had the aim of
answering the research questions: What measureshdhpitals take to reduce energy
consumption and in what context they operate. Tmext in this case means the motivation
of the hospital to save energy and the difficula@s support they have experienced in their
actions. The definition of good practices in haapgnergy performance is based on the
positive relationship between consumption of fodails and greenhouse gas emissions
(EEA, 2008) and on the study by Holland (2008), alihproves health gains due to reduced

greenhouse gas emissions.
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Chapter 3 — EU environment policy

To give an introduction to EU policy, the differeiotms of policies are explained first. EU

policy consists of primary and secondary legiskatiBrimary legislation is made up of the

Treaties, the Nice consolidated version of the fired the European Community (2002)

being the latest ratified version. The Lisbon Tyeafgreed upon in 2007, is not ratified by all

EU member states and thus not in force. Based iomapy legislation, secondary legislation

in the EU consists of laws that enforce the prawisiof the Treaties in two ways: either as a
regulation, meaning that the European law is dyeitanslated into national law, or as a

directive which is not directly implemented as aaél legislation, but is introduced in an

adapted form. In addition to primary and secondagyslation, the EU institutions produce

legally non-binding documents, such as recommenidsiticommunications, declarations and
action plans. The latter one of these providesiim&tion about a topic of interest and outlines
priorities for action, based on which secondaryslagjon can be introduced. (Kent, 2008)

This paper focuses on EU environment policies, tvidl be analysed in three steps: their
content and aims, how they affect hospitals, ard thfluence on health. Due to the broad
and non-binding nature of the European action pinognes, declarations and strategies, the
analysis of the influence on hospitals and healith be limited to binding, legislative
documents. After the analysis of policies accordimghe structure of the"6Environmental
Action Programme, three European environmentalfioation schemes will be described as
they can be utilised by hospitals.

EU environmental policy is based émticle 1740f the consolidated version of the Treaty of
the European Community (2002). The provisions ia #mticle clearly show the link between
environment and health, stating in the objectivEe€ommunity environment policy that it

should protect human health. In order to do sojrenment policy should preserve, protect
and improve the quality of the environment and enage a thoughtful production and use of

natural resources.

A framework for the direction of policies is givey theEU Environment Action Programme
(EAP). The & EAP, ranging from 2002 until 2012, lays down fdwey areas of action,

namely climate change, nature and biodiversityjirenment and health and quality of life,
and natural resources and waste (Decision No 1600/EC, 2002). Not only can the impact
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of environment on health clearly be seen agairhéndefinition of the key action areas, but
they also provide the structure of this part of tiesis. The 8 EAP calls for development of
thematic strategies in the four key areas which cadtaction to be taken to tackle the

environmental area.

3.1 Climate change and energy

The first priority area of the™EAP is climate change, which is to be tackled Beting the
emission cuts set out by the Kyoto protocol of 8btill2012 compared to 1990 levels. In
addition, European climate change policy shouldoadte an international agreement with
more stringent emission reduction goals. (Decidioril600/2002/EC, 2002)

The European Commission has issued an energy ematelchange package in January 2008
named‘20 20 by 2020 — Europe’s climate change opportyindvhich commits the member
states of the EU to a reduction in greenhouse gaissens of 20% by the year 2020,
compared to 1990 levels. In case of an internatiagaeement which binds other countries to
reductions in their emissions, this target will inereased to 30%. The second goal is to
increase the share of renewable resources in theoERD%. To reach this, a directive
(Directive 2009/28/EC, 2009) on the promotion okt thse of energy from renewable
resources has been adopted. Further strategieach the emission cuts are a revision of the
Emissions Trading System reducing emissions noerea by this system by 10%, energy
efficiency increases and boosting carbon capturd atorage technology (European
Commission, 2008d).

3.1.1 Climate change

The EU has established national emissions ceilfiogscertain atmospheric pollutants by
means oDirective 2001/81/EG2001). It applies to the release of sulphur diexinitrogen
oxides, volatile organic compounds and ammoniuno itite atmosphere. The emissions
ceilings are expressed in kilotonnes, and shatidmplied with by member states in the year
2010 at the latest. In order to achieve this emisseduction, by October 2002 member states

are required to set up national programmes to pesiyely decrease their emissions.

The directive does not provide requirements on hwewmber states’ programmes should be
organised, nor is it clear what the impact of threaive on hospitals is. The impact on health,

on the other hand, is clearly visible because aatsmh of pollutant emissions leads to
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improved health by decreasing the incidence of ptame deaths, asthma attacks, restricted
activity days and other morbidities such as chroespiratory disease (Holland, 2008).

Apart from national emissions ceilings, the EU piessits aim of cutting emissions through
an emissions trading scheme (ETS). The ETS has déstablished byirective 2003/87/EC
(2003) with the aim of reducing member states’ smiss in line with the targets under the
Kyoto protocol and covers combustion plants, dihexies, coke ovens, iron and steel plants,
and certain production factories. By restricting ttumber of national allowances, the market
creates a price for additional greenhouse gas amsssif this price is higher than the costs
for investment in energy savings it will conseqlyetead organisations to invest in energy
savings. Hospitals have been affected by the m@visf the scheme because of the on-site
production of electricity, leading the hospital @ésceed the threshold for exempted small
emitters due to the presence of emergency gensramar boilers (Cook, 2008). The proposal
amending Directive 2003/87/EC has been adopted waittendments by the European
Parliament in December 2008 introducing a clauae ember states may exclude hospitals
from the ETS if these hospitals participate in ovai schemes to reduce carbon emissions

(European Parliament, 2008).

In January 2008, the European pollution preventod control directive 96/61/EC and its
several amendments have been recast to be intggrateDirective 2008/1/ECconcerning
integrated pollution prevention and control (IPP@PO08). The aim of this integrated
approach is preventing or minimising the pollutioh air, water and soil and thereby
achieving the protection of the environment. Theast of this directive was to include
“combustion installations with a rated thermal ihpexceeding 50 MW” (Directive
2008/1/EC, Annex 1, p. 0019), which would have mgbto many hospitals with large boiler
capacities for emergencies and power failures. Huision of hospitals into the integrated
pollution prevention and control scheme would haraduced high additional costs for them,
or would have meant a compromise in safety of gnsupply due to the reduction of boiler
capacities for the sake of saving money. In Mar@@92 Parliament has amended Directive
2008/1/EC by including an exemption from the praons for hospitals. This amendment
would mean that in hospitals, only the regular ragrcapacity of combustion plants is taken
into account for the calculation of capacities am the stand-by capacities that are not

regularly used. (European Parliament, 2009) Dueth® provisions of the co-decision
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procedure, Parliament’s amendments have to be chgien by the Council of the European
Union before they are final.

The costly influence on hospitals of the IPPC Dikex could, thanks to the exemption, be
prevented if the Council adopts the changes. TREIBcheme still has an influence on health
through the reduction of air, water and soil patintand the resulting decreased morbidity
and mortality (Holland, 2008).

3.1.2 Energy

One means of reaching European climate changeypgbals is to reduce greenhouse gas
emissions in the energy sector. The second parthefthesis concentrates on energy
performance of hospitals which is why European g@nexolicy will be analysed in detail

here.

European energy policy aims at sustainability afrgg supply, both in terms of security of
supply and the impact of energy use on the enviesminTherefore, it fosters the creation of a
competitive internal market for energy, the promotof renewable resource for energy, a
decrease in the dependence on imported fossil faets increasing energy efficiency.
(European Commission, 2008a) It is guided by thavigions in the Commission*Action
plan for energy efficiency: Realising the poteritialhich identifies 10 priority areas to
improve energy efficiency in all energy sectors.effhnclude appliance and equipment
labelling, minimum energy performance standardsidimg performance requirements,
efficient power generation and distribution, vebidliel efficiency, facilitating financing of
energy efficiency investments, increasing energigiehcy in the new member states, using
energy taxation coherently, raising awareness @fishue and fostering energy efficiency in

built-up areas and worldwide. (European Commiss2696)

Directive 2009/28/EMn the use of energy from renewable sources (20f8)des a target

of a 20% share of energy from renewable resourcesalf member states. Moreover, the
directive sets a minimum share of 10% of all tramspeing supplied by biofudland the
establishment of national action plans for reneeabsources. Member states are required to

! Biofuels are fuels used for transport that arelpoed out of biological material, such as plants wnods
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implement measures to allow producers of elecyricdm renewable sources to guarantee the

origin of this electricity.

Because of the directive hospitals will be ableloose energy producers with high shares of
renewable resources through the implementationuairaptees of origin for energy from
renewable sources. Depending on the nature ofdhenal action plans, member states may
explicitly provide emission reductions for the hikatare sector. The Directive on promotion
of renewable resources has an impact on healtledycmg the share of fossil sources for
electricity production, which decreases greenha@ese emissions and thereby improves air
guality, reduces morbidity and mortality (Hollar&f08).

The substance ddirective 2004/8/EQ2004) on the promotion of cogenerafi@utlines the
potential benefits of an increased use of cogeioeratvhich are saving energy, reducing
emissions, increasing the security of energy supahd avoiding network losses.
Cogeneration is defined in the Directive as theuiameous production of energy for heating
and electrical or mechanical energy. The Directivges member states to establish support

schemes for producers of cogeneration.

The Directive’s influence on hospital policy deperah its national implementation because
the member states are flexible in the way theyrjpméet the provision of support mechanisms.
It will mean that hospitals are directly or inditlgcsupported when installing a cogeneration
plant. Therefore it is possible for hospitals toéfig from the energy savings financially after

a shorter period of time than without national sappCogeneration thereby has an impact on

health because cogeneration saves energy consunmutiading greenhouse gas emissions.

Directive 2002/91/ECon energy efficiency of buildings (2002) requestember states to
implement legislation that supports the improven@nénergy performance in the building
sector. This includes the increased use of enezgpipnance certificates especially for public
buildings and the setting of national minimum ernegfficiency requirements. The Directive
allots for a leadership role of the public sectotarms of energy performance. Therefore, the
energy performance of buildings over 1060rhich are occupied by public authorities need

to be assessed and awarded an energy certificatd vghto be displayed in a prominent

2 Cogeneration, or Combined heat and power generasidthe production of both heat and electricigyalplant
that can be fired with different resources.
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place. In case of the construction, sale or resitaliny building, an energy certificate is also
mandatory. In addition to the provision of enereytificates, for new buildings over 10086m
the application of alternative energy supply systesuch as renewable energy sources or

combined heat and power (CHP) systems, needstikbe into consideration.

After revision of the current Directive, the Comsi@ has made a proposal for a revised
Directive on buildings’ energy performance. Thiogosal strengthens the role of energy
certificates by extending their scope to publicldings of more than 250mand it also
widens the application of minimum energy efficiereguirements to these buildings when
these are undergoing major renovation. (Europeanrssion, 2008b) This reduction of the
threshold causes the need for a lot of financial hmman resources which are difficult to

raise in the short time period allowed by the dixec

The impact of this Directive on hospitals dependsttee national healthcare system and its
implementation in the member states. Private halspdo not fall under the scope of public
buildings defined in the Directive, and therefor® bt need energy certificates or comply
with national minimum energy efficiency requiremgnihese provisions do apply to public
hospitals and increase the need for monetary anthhuesources to maintain the standards.
In addition to those differences, the implementatid the Directive varies in member states,
according to the definition of low carbon buildingad the requirements to be fulfilled in

order to be issued an energy efficiency certificate

The health impacts of Directive 2002/91/EC varyyipe. On the one hand, the improvement
of energy efficiency of a hospital to meet natiomahimum energy efficiency requirements
reduces its energy consumption, decreases greemlyagsemissions and thereby increases
public health. On the other hand, if the hospits to spend financial and human resources on
the assessment of its energy performance to genamy certificate, it means that this money
is not available for health care utilisation. Amerte is not a large health gain from an energy
certificate because it only means assessment dftéties and not an improvement in energy

performance.

The eco-design of energy using products is guide®ibective 2005/32/EGwnhich pursues
the goal of reducing the adverse environmental eanphproducts throughout their life-cycle.

It applies to all products that use energy, regmslof the energy source, except for vehicles.
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The directive does not set out environmental regoénts for specific products, but defines
environmental aspects to be assessed for thenfelfit of requirements which will be
established by measures to follow. (European CosiamnsDirectorate General Energy and
Transport, 2009) Due to the ability to predict got@h most of the environmental impact of a
product at the design stage, the environmentakassmt should start during this phase. The
aspects to be considered in an assessment arertiengption of materials, energy and other
resources, emissions, pollution, generation of evastd possibilities for reuse, recycling or

recovery of energy and materials. (Directive 20Q8£&, 2005)

The impact on hospital policy of the eco-desigreclive cannot be extracted from the
directive itself, but depends to a large extendt®implementation in the member states and
on the follow-up legislation which will define spgc product groups and requirements. Its
impact on health, in either way will be positivechase of stricter rules for the environmental
impact of products and resulting reductions in eioiss.

The European Commission Regulation implemenbirgctive 2005/32/EMf the European
Parliament and of the Council with regard to ecsigie requirements for fluorescent lamps
without integrated ballast, for high intensity diacge lamps, and for ballasts and luminaries
able to operate such lamps establishes minimumggrequirements for light bulbs and
practically means a ban of incandescent light b@ilbsy 2012 in the EU. Special purpose
lamps are excluded from the regulation. (Commis&tegulation (EC) No. 245/2009, 2009)
This regulation therefore has an influence on halpbecause hospitals will have to change
their lighting equipment and use energy-savingtlighibs, but only in their offices. Health is
influenced by the regulation because it leads toleareased energy consumption and

decreased use of mercury in fluorescent lampstamgidecreases air pollution.

The aim of enhancing the cost-effective improvenwérgnergy end-use efficiency in the EU
is pursued withDirective 2006/32/ECon energy end-use efficiency and energy services
(2006) by setting targets, providing mechanismeefives and institutional, financial and
legal frameworks. This directive indicates a nagicarget of energy efficiency improvement
of 9% within nine years, which is however not légddinding for member states. Member
states are, on the other hand, required to setatipnal action plans to increase energy

efficiency, which must lead to the public sectdfilling an exemplary role.
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Directive 2006/32/EC will have differing impacts dmospitals in the member states,
depending on the form of implementation and theoigation of the health care sector. As In
the case of the Energy efficiency of buildings Diree, this directive sets out a leading role
of the public sector which means that the directvit have a larger impact on public

hospitals than on private ones. In addition, thergy efficiency improvement programmes
can differ in member states, and can include belaai, technological and economic
changes. (Directive 2006/32/EC, 2006) The effectpomblic health will nevertheless be

positive, only with differences in its dimensioncarding to the implementation of member

states.

Council Directive 2003/96/E@003) restructures the Community framework fa téixation

of energy products and electricity by laying dowon@nunity minimum levels of taxation for
most energy products. This means that most enemgyupts will be more expensive after
implementation of the directive. Certain produats exempted from the provisions of this
document, such as fuels used for commercially aggdbnes. In addition, member states are
granted the freedom to apply differential tax rdtased on several reasons of which one is
that the fuel or energy source is used for pubtandgport, waste collection, public
administration, disabled people or ambulances.dditemn, member states may reduce or
exempt from the taxation energy which has beenywed from renewable resources, natural

gas and CHP generation.

The impact of Directive 2003/96/EC on hospitalthat hospitals’ use of energy will get more
expensive, which includes the use of heating aedtrtity. Since ambulance fuels can be
taxed differently by member states, it dependshenindividual implementation by member
states how high the taxes for that fuel are andebye how much hospital costs rise.
Due to the increased costs for hospitals’ energysemption, the indirect effects of the
directive on health are negative because the laspitl have to pay more for its energy
consumption and thereby have less money to invebealth care. Only if the hospital uses
renewable resources, natural gas or CHP for therggan of its energy, may it be exempted
from higher taxation in member states and therawve snoney on energy bills. Through the
promotion of renewable energy and energy-efficlerP generation, the directive promotes
public health. Also the increased taxation for ggesroducts is promoting health, except for

the before explained special case of hospitalsauserit will lead to a reduced consumption
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of energy, followed by decreased greenhouse gassems and increased air quality
(Holland, 2008).

3.2 Nature and biodiversity

Human action has caused a strongly accelerated sgfea loss of biodiversity in the past
century. This loss of biodiversity has been ackmolged by the international community
through the adoption of thiaternational Convention on Biological Diversiof 1992. This
convention defines biodiversity as “the variabil#ggnong living organisms from all sources”
(United Nations, 1993, p. 146) and aims primaritycanserving biodiversity, using its
components sustainably, and sharing the benefitiseofitilisation of genetic resources fairly.
(United Nations, 1993) The EU has adopted the camwe in 1993, and issued its own
biodiversity strategyin 1998. The four priority themes, which includee tfirst two of the
United Nation’s convention, and research, monigpand exchange of information as well as
educating and raising awareness, are the basibdatevelopment of action plans that set out

specific goals for the prevention of biodiversibgs. (European Commission, 1998)

Next to the Community biodiversity strategy, the Bk also adopted a directive to protect
biodiversity in its territoriesCouncil Directive 92/43/EE®n the conservation of natural

habitats and of wild fauna and flora (1992) aimg@tserving natural habitats in order to
protect biodiversity. It defines habitat and spediges of Community interest and priority
habitats and species, which deserve special pratedhcluded in these habitats are alpine
regions and the Mediterranean. Habitats of Communierest are in danger of disappearing

or have a small natural range.

The impact on health of Directive 92/43/EEC isidiift to identify from its provisions. In the
long run, a balanced eco-system with high bioditserprovides the best possible
environment for humans to live in, but a direct ipes impact on health cannot be
recognised. The impact on hospitals is that if apital is built near a protected area as
defined in the directive, national law has to belemented to protect this area and that can

have an influence on the planning of the hospitdligs supplies.

3.3 Environment and health and quality of life

European action on environment and health is guiolgdour documents: The London

declaration on health and the environment, the Bestadeclaration on health and the
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environment, the European environment and healtttegfy and the European environment
and health action plan 2004-2010. None of thesesarea constitutes binding legislation, but

they identify key areas of action and responseisdse.

The first of these documents has been createdeainthisterial conference on environment
and health of the representatives from membersstdtthe WHO European region liondon

in 1999 It declares the ministers’ commitment to “actionpartnership for improving the
environment and health in the twenty-first centuffHO Europe, 1999, p. 3) and sets out
gualitative goals to achieve this commitment irfedént areas, such as water, transport and
environment in relation to health and the impleragah of national environment and health
action plans. The follow-up conference on environinand health irBudapesthas been
concluded with a declaration, too, which emphasiges need to research and tackle
children’s environmental health and to improve emvmental health in the new member

states to reduce inequalities (WHO Europe, 2004).

The European environment and health stratedguropean Commission, 2003) aims at a
reduction in the disease burden attributable toirenmental factors by identifying and
preventing these factors and by strengthening Eddates for policy-making in the field of
environmental health. The strategy is built on 8@ALE elements: being based on Science,
focusing on Children, raising Awareness, using Leagstruments, including constant and
continuous Evaluation. The implementation of thatsgy is done incrementally, thus small
steps are taken over a long period of time. Tha fiycle of this incremental strategy is to

build up an integrated monitoring and responsessys$or European environment and health.

Building on the provisions of the environment amalth strategy, the Commission has issued
the European environment and health action plan 20042 This action plan constitutes the
first cycle of implementation of the environmentdanealth strategy, aiming at improving
knowledge about the links between pollution andthesffects by strengthening research and
at a review of policies. Inclusion of all relevatakeholders in the implementation of the plan

is crucial for its success. (European Commissiona2

3.4 Natural resources and wastes

The “Thematic strategy on the sustainable use of ndtussources” of the European

Commission (2005) contributes to the reviewed suoghbde development strategy by
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addressing the need to prevent environmental dagioadthrough sustainable use of natural
resources. The approach to reaching that goal isuestigate and identify the negative
impact of the use of materials and energy on ther@mment, which has to be done with a
“cradle-to-grave approach”, meaning that the impacssessed throughout the whole life-
cycle of a product. Based on the impact assessintent| be the strategy’s aim to decouple
environmental impacts from economic growth, meanit@ reduce environmental

consequences despite a continuous economic gralwthCommission proposes to use non-
legislative measures to reach the strategy’s dbgs;t which include national programmes.
These national programmes will be assessed by timen@ssion in order to identify those

which can be applied at Community level, aimingtla¢ integration of environmental

concerns into all Community policies.

The European Commission’s (2006a) communication aofiThematic programme for
environment and sustainable management of nat@sdurces including energyiighlights
the fact that environmental problems must be tacglebally in order to ensure sustainable
access to natural resources for all. Special apteishould be paid to the economic growth of
developing countries, which should not entail anaégrowth in resource use. The thematic
programme led to the preparation of the “Thematiategy for the environment and
sustainable management of natural resources, imgjughergy, which identifies five priority
areas for action and proposes measures how tonmeplethe priorities. The priorities are to
assist developing countries in the integration oVvi®nmental sustainability in their
decisions, to promote implementation of Europeanrenment initiatives and agreements, to
integrate environment in EU policies and enhaneg ttoherence, to strengthen international
governance for environment and to support policyettoments for sustainable energy

technologies in third countries. (European Commigs2007)

European waste policy is very comprehensive andiges legislation for different kinds of
waste and treatment stages. Due to the limited randhrelevance for the current research,
the EU waste policy analysis will be restrictedthe framework directive on waste, the
directive on hazardous waste, which directly adsesnedical waste, and the waste electrical

and electronic equipment.

Directive 2008/98/ECon waste (2006) aims at the protection of humaaltiheand the

environment by setting out provisions that resttie production of waste and encourage the
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recovery of waste and the use of this materialadidition, the collection, transport and
storage of waste should be handled in a way thHaas harmful to human and environmental
health. In order to reach these objectives, memsketes are to implement national waste
management plans and increase cooperation with etiedr. Qualitative and quantitative
goals and indicators are introduced for membeest&t aim for. As for hazardous waste,
member states have to guarantee the traceabildyaf waste, and have to sanction the mix

of different kinds of hazadous waste or with noadrdous waste.

The impact on health of this directive becomesrcieahe provision that “Member States
shall take the necessary measures to ensure tls# waanagement is carried out without
endangering human health” (Directive 2008/98/EQ)&0p. L 312/14). The reduction of

waste production and an increase of waste reusease health indirectly by reducing the
amount of waste that needs to be transported tffilisnor incinerated, which saves energy.
In addition, a less harmful collection and transgioon will mean that environmentally

friendly cars with fewer emissions will be usedadang to decreased pollution and the

positive consequences to health as outlined inarddI(2008).

Hospitals are directly affected by the hazardoust&vdirective and the Commission decision
because Annex lll to Directive 2008/98/EC (2008}diwaste that is considered hazardous
which includes many types of waste that can be doum hospitals, such as infectious,
carcinogenic or toxic compounds. Therefore, hotpiteave to dispose of their hazardous
waste in accordance with the directive’s provisiofise impact of the directive on human
health can be identified in the greater safetyadandous waste disposal if its provisions are
applied. This is due to the ability to trace badzdrdous waste to its source and to the
prevention of a mixture of different kinds of wastghich reduces the danger of an accidental
normal disposal of hazardous waste and the pasgibil production and emission of new

dangerous substances from the mixed compounds.

Directive 2002/96/ECgoverns the management of waste from electrical electronic

equipment (WEEE). It aims at the prevention of tlyigse of waste and, where this is not
possible, at reducing its disposal by increasingee recycling or recovery. The objective is
that in each member state, the rate of collectioWBEE from private households reaches an
amount of four kilograms per person. (Directive 2@®&/EC, 2003) This objective has been

proposed to be changed to amount to 65% of wastmember state to take into account that
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in some member states there is a larger amount BERVthan in others (European
Commission, 2008c). The means to establish higheER/collection rates is to guarantee to
private households the possibility to return eleatrand electronic equipment free of charge
to special collection facilities. The collectiondatreatment of WEEE from consumers who
are not private households has to be financed bgymers for products that have been sold
after 13 August 2005. For products sold before ttase, producers may be allowed by
member states to charge consumers for waste treatmed collection. (Directive
2002/96/EC, 2003)

Hospitals are affected by Directive 2002/96/EC tiglo the provisions made for the collection
of waste from consumers other than private housishdh case equipment needs to be
disposed of that has been bought before August,20G5 hospital may, depending on
implementation in the member state, be chargee &fethe environmentally sound treatment
of that waste (Directive 2002/96/EC, 2003). Theedive has a positive influence on health
because it decreases the amount of WEEE that gdasdfill and increases the amount that
is reused or recycled. This means that fewer snbsgathat might be found in WEEE can
pollute air, soil and ground water at a landfilhdathat resources are saved by reusing
resources from old electrical and electronic eq@pm An indirect negative influence on
health could be induced by the possibility of mem$tates to induce the costs for WEEE
treatment and collection on consumers who are ndte households, who include hospitals.

This money spent on waste treatment can not be spehe treatment of patients.

3.5 Certification schemes

The EU has established several voluntary certiboaschemes which are awarded for good
environmental performance. The first one is B ISO 14001 norprwhich is the European
implementation of the international ISO 14001. &shbeen implemented by Commission
Regulation (EC) No. 196/2006 (2006), which alseta&ccount of the revision of the norm in
2004. The ISO 14001 norm sets requirements for lantarily established environmental
management system, and has been operational s@8& (The 1ISO14000 Environmental
Management Group, 2002). To comply with the norngaanisations or companies must set
up an environmental management system and comrodrtply with legal provisions and to

improve the environmental management system peafigi The compliance with
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requirements is regularly checked by objective tmusli (Commission Regulation (EC) No.
196/2006, 2006)

The Eco-Management and Audit Schen{fEMAS) is another voluntary European
environmental certificate. It is governed by Regola (EC) No. 761/2001 (2001) and built
upon the provisions of ISO 14001. Therefore, araomigation which is already certified by
ISO 14001 only has to take some additional stepbetcawarded the EMAS label. The
requirements for the award of EMAS are strictemtiiar 14001, insofar as for EMAS, a
company has to improve environmental performanceualty, is required to have

environmental performance audits done by accreditedtfonmental verifiers and also has to

report regularly to the public about their perfomoa. (European Commission, 2008)

The influence of the ISO and EMAS schemes on halspére several fold. On the one hand,
the environmental management system saves moneyth®mther hand, with increased
communication due to the environmental managenardrse, overall hospital management
can improve and in addition, the hospital’s repataincreases in a population which cares
about environmental issues. (Health Care Withoutrnfla2006) An environmental
management scheme influences health if it leadsdoced energy consumption or emissions.
Due to the fact that it is a management systens, ithpact often depends on its cost-

effectiveness.

A third environmental certification in the EU isetliEco-label governed by Regulation
1980/2000. This voluntary scheme is limited to aertproducts and therefore affects
hospitals only indirectly. The eco-label can be m@l&d to all products, except food, feed,
medical devices and medicinal products. It is basada life cycle analysis of the
environmental impact of a product. Hospitals carthetmselves apply for the EU eco-label,
but they can buy products that have been awardedlahel. (European Commission

Directorate General Environment, 2008)

The influence on health is based on the environatémprovement of the producer, who will
reduce emissions related to production, chemical argl/or use of resources. Thereby, air

quality and worker safety will be improved whichshen impact on public health.
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Chapter 4 — Good practices

This part of the thesis will give an overview okthesults of the survey which has been
conducted among European hospitals. The surveyluobed through the dissemination of a
guestionnaire and additional telephone interviews resulted in the identification of 25
hospitals (see Annex C for complete list of hodgjtahat have improved their energy
performance either by increasing energy efficienicipy changing to renewable resources and
are therefore considered as good practices. An pbeamill be described in this section for
the different actions that have been identifiedmely improving building efficiency,
installation of energy-saving equipment, trainirigst@ff, training of patients, installation of a

CHP plant, transport, use of geothermal energynbgs, solar power, wind and hydropower.

4.1 Improved building efficiency

For this section, two examples will be presentechbse of the large difference of possible
actions in an existing building and a newly budshital. The example of an existing building
will be Nicosia General Hospital in Cyprus and tew hospital presented is Hospital de

Mollet in Spain.

The general hospital of Nicosia, Cyprus has opane#006 with a building that was not
planned according to the goal of high energy edficy. A new management has lead to
recruiting an energy auditor to propose measuresdoce the hospital’'s energy demand. The
difficulty for actions to be taken is that mosttbe departments in the hospital have already
taken up their work. (P. Yiavris, personal commatian, May 18, 2009) At the moment,
measures to reduce energy consumption are takethyrimoghe still unoccupied departments
and in the ones that are not used during weekertus.first step to increase the building
insulation will be to apply a special membrane e windows to enhance their insulation

characteristics. (P. Yiavris, personal communicatpril 23, 2009)

In addition to actions on the building itself, thespital’'s equipment is energy-efficient and,
especially the lights and air conditioners are @aised increasingly only during times of
demand and need. The hospital is investigatingfélasibility of a solar installation. (P.

Yiavris, personal communication, May 18, 2009)
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The Spanish Hospital de Mollet in Mollet del Vallgsan example of a newly built facility

with a high standard of energy efficiency. The adage of a new building for energy

demand reduction is that all aspects of the bujdian be modified to meet high energy
efficiency standards. In this way, the design ddghtal de Mollet could take into account the
building’s orientation to optimise sun radiatiots shape and the use of light colours to
guarantee a high utilisation of daylight, a vemgith facade and improved insulation of
windows, walls and roofs and the protection of glasndows against radiation. (Castella,
2007)

In addition to the high energy efficiency of itsildings, hospital de Mollet has installed
equipment with a low energy consumption which igutated by an automatic building
management system, geothermal storage for halhefhieating and cooling demand and
photovoltaic units with a peak capacity of 84 kW.G. Charlez, personal communication,
May 18, 2009)

4.2 Installation of energy-saving equipment

The Krankenhaus der Elisabethinen in Linz, Ausisian example of a hospital which has
been able to reduce its energy consumption by 1@8augh the energy-optimisation of
equipment. The reason for this action was a maoovation of the over 20-year-old hospital
buildings, necessary to update the facilities te tmeeds of modern health care. (K.
Schrégendorfer, personal communication, May 7, 2008e main measures taken were
related to the use of heating and air conditiorfanglities. The installation of more efficient
motors for ventilation systems and pumps was ondlefactivities. The introduction of free
cooling® and heat recovery in air conditioners enabledntoee efficient use of these. (K.
Schrégendorfer, personal communication, April 2009 The heat recovery of air from air
conditioners makes it possible to use the warm @strer from the rooms to pre-heat the cold
outside air so that the heat energy demand is eelduthe cooling system has also been
refurbished to save energy. An installation hasibestalled which uses ground water to cool
the ceilings in the rooms. For this purpose, a wads dug from which ground water is
extracted, runs along the hospital ceiling anded back into another well. Therefore, no
water is lost in the process but only the energynfthe ground water is used for cooling. (K.

Schrégendorfer, personal communication, May 7, 2009

® Free cooling in air conditioners means that whnendutside air is cooler than the inside, the airditioner
uses the outside air to cool the inside withoutsirtig the refrigeration mechanism
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In addition to the explained technical improvemenfttacilities the Elisabethinen hospital has
implemented a demand-driven use of ventilationesyst The facilities are regulated by a
building automation system which controls heating aooling through outside temperatures
and puts air conditioners on night mode, reducing@umes both in office areas and also in
patient rooms. The Elisabethinen hospital takesrisffto train their staff to reduce their
energy consumption and to improve the energy efiicy of their buildings, and will take
steps in the near future, to equip the new faeditas energy-saving as possible whenever

there is a renovation. (K. Schrégendorfer, persooaimunication, May 7, 2009)

4.3 Training of staff

The Virga Jesseziekenhuis in Hasselt, Belgium hasng other activities put a large effort in
saving energy by making their employees aware efgncosts. The participation in the six
sigma project and the energy audit that has toobgpteted for this participation have shown
that changing employees’ behaviour offers a largergy-saving potential. (K. Strijkers,
personal communication, April 23, 2009) During theergy audit, it became clear that a
change in energy consumption of the hospital staffld save a large amount of energy
because their use of facilities such as light amdmuters was not energy-efficient. Facilities
were left on at night and even during vacationsiciviis why an energy-month was initiated
at Virga Jesse hospital to raise the awarenes$fieofptice of energy and thereby reduce
consumption. The energy-month consisted of gamdsampetitions, where staff could win
prices for cutting back on energy consumption at hagood idea how to make savings. In
addition to these activities, participating empleyavere given advice and brochures how to
decrease their energy consumption at home. Thisuneanot only increased the interest in
the project but also helped to accomplish the ddsthange in behaviour which is a difficult
task. The hospital staff has established a comenittleich meets with the hospital direction
once a month to discuss possibilities how to degremergy consumption. Another energy-
month is planned, too in order to keep the awaserdsenergy costs and consumption

changes high. (K. Strijkers, personal communicatiday 13, 2009)

Next to the activities which raise employees’ awmass the hospital has invested in energy-
saving equipment and motion detectors for lightaltgtions and has been equipped with a
CHP plant that produces part of electricity andehergy demand for heating and hot water.

For the future, there are plans to install solangb® during the next major renovation and
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other possibilities to use renewable resources iavestigated. (K. Strijkers, personal
communication, May 13, 2009)

4.4 Training of patients

Helsingborgs Lasarett in Helsingborg, Sweden isagimg in energy-saving by training staff
and patients how to reduce their energy consumpfiarinformation campaign with posters,
highlighting ways to save energy by using facisiteich as light and computers responsibly,
has cut the hospital’s energy bill by 15%. Thigé&amount of energy savings is due to high
commitment among staff and patients. (P. Janssyappal communication, May 18, 2009)

Besides training people, Helsingborg hospital haaged energy by increasing the energy
efficiency of their buildings and changing equipmém more energy-efficient alternatives.
These actions have been financed through energforpemnce contracting, with the
contractor financing the measures and guaranterigin energy savings, and additionally a
campaign of the Swedish government granted 30%efirivestments back to the hospital.
This grant has been invested again in energy-saagtigities. The hospital’s environmental
management system has been certified accordirigettsO 14001 norm and has the approval
to be granted the Swedish ss 627750 label, whielstata well-functioning management and

increase of the energy-efficiency. (P. Janssorsgma&l communication, May 18, 2009)

4.5 Installation of a combined heat and power plant

Brezice hospital in Slovenia has installed a CH&plon-site and through this and other
energy-saving measures has saved 31% of their yewerggsumption since the beginning of
these activities. The CHP plant at the hospitakwia of two boilers with a capacity of 1020
kW each, which means that it is capable of prodytie hospital’s total energy demand for
heating and hot water. The resource used to fiseplant is gas, which is different from the
situation before the reconstruction where oil wasduto produce heating energy. (R. Skyvar
personal communication, April 7, 2009) In the newstallation, oil is only used as an
emergency fuel. The lower-emission alternative \gas chosen over other options, such as
solar energy, biomass and oil, because of its enaneffectiveness and the safety of supply.
(R. Skvat, personal communication, May 13, 2009) To guaest@ooth operation of the
new technology and increase energy savings theitabspaff was and is provided training

about the handling of the technology and the comey of heating and ventilating rooms.
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Additional steps taken to save energy were to besrthe hospital kitchen with energy-
efficient extractors instead of steam boilers foeamn production, installing automatic
regulation of the heating system through the useowtside temperature sensors and
thermostat valves with thermostat heads to rednoecessary heating. (R. Sk&apersonal

communication, April 7, 2009)

BrezZice hospital has decided to engage a contradbor financed 80% of the investment
needed for the infrastructure construction and mesand maintains the facilities for 15
years. This investment is paid back by the hospghliabugh the energy savings reached
through the contractors investments, and aftercihr@ract is completed the hospital can

benefit from all the savings made. (R. SKygrersonal communication, May 13, 2009)

4.6 Energy-saving transport

The sygehus Sgnderjylland is an example of a haspibhich has increased the energy
efficiency of its staff’'s transport to work by takj part in a community-wide initiative to

increase the use of bicycles.

About half of the hospital staff is participating the initiative which encourages the use of
bikes for the travel from and to work in the comntyiof Sgnderborg. The means to animate
people to bike to work instead of using their aita do it through a competition, where
participants can win prices for large distancesditad by bike. In this way, people use less
cars to go to work and thus save greenhouse gassiems. (P. Ertzinger, personal

communication, May 29, 2009)

In addition to the biking initiative, the hospit8landerjylland has installed energy-saving
equipment and increased the energy efficiency eir thuildings after an energy audit has
identified possibilities to do so. Through that,%d3f the hospital’s energy consumption
could be avoided, (P. Ertzinger, personal commuimica April 23, 2009) which does not
only save energy costs but also earns additionaleyndue to an agreement with the Danish
government which gives the hospital a singular payior every kWh of energy saved. In
addition to this agreement, the Danish law provides a 4% reduction of energy
consumption within the next two years. This godl Wwe reached by increasing the energy
efficiency of buildings and appliances further. Etzinger, personal communication, May
29, 2009)
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The hospital Sgnderjylland is participating in treeen network Sgnderjylland, which is a
voluntary cooperation between institutions and canigs in this region with the aim of

improving environmental and work-environmental aspg CSR Vaderegio, n.d.), and has
been awarded the “EMQO”, a Danish energy label. Taizel certifies a reduced energy
consumption of all buildings and installations tngb an energy audit (P. Ertzinger, personal
communication, May 29, 2009).

4.7 Geothermal energy

Deventer Ziekenhuis in Deventer, the Netherlandmigxample of a good practice for their
use of geothermal heat and cold stofageprovide energy. The old hospital was outdateti a
thus a new hospital has been built in 2008 with suess to reduce its energy consumption
and environmental impact. The heat and cold stoirzggallation at the newly built hospital is
based on four wells, which were necessary becéaskevel of ground water at the hospital’s
location is too high to bore only two, deeper wdltsthese wells, seasonal storage of heat and
cold takes place in a layer of sand, which keeps@¢mperature at 7°C in the cold sources and
at around 15°C in the heat sources. (Boonstra, )2@0% not possible to measure the exact
capacities of the storage system yet, but it iseetqu that it will provide all the cooling
energy needed and 80% of the heating demand. Thgnhedemand is covered by a
combination of pre-heating through the heat wetld an energy-efficient heat pump which
provides the missing heat to the air. Only durirgplpload times, the heating has to be
supplemented by gas-fired boilers. In addition e theating of air, a gas-fired CHP
installation supplies the energy needed for hotewaemands. (P. Middelkamp, personal

communication, May 5, 2009)

In addition to the geothermal storage, the new D®reZiekenhuis uses an all-air system
which provides ventilation with outside air and oeers excess heat produced by the air
conditioning by storing it in the wells. Energy soimption is reduced by a high level of
insulation of the building, the coverage of largetp of the roof with sedum flowers and high
utilisation of sunlight in patient rooms. The totdlactions taken lead to a projected energy

“ Geothermal energy is energy derived from the m#ifuoccurring different, but constant temperatuaes
varying levels of depth in the ground, in thisedgectly used for heating and cooling purposes
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saving of 31% and CQOsaving of 25% compared to the situation in the bbbpital.
(Boonstra, 2005)

Deventer Ziekenhuis is part of the project “HOSPILBA— Exemplar energy conscious
European hospitals and health care buildings” wha$ provided part of the costs for energy-
saving measures and offers a platform for the exghaf good practices. For the future, the
hospital staff plans to save more energy by opiimgizhe use of heating and ventilation, with

demand-driven performance. (P. Middelkamp, persomaimunication, May 5, 2009)

4.8 Biomass

An example of a hospital that uses biomass forrgelgart of its energy need is the
Luisenklinik Bad Durrheim in Germany. The psych@atrospital with 60 beds has achieved a
reduction of their C@emissions by 40.5% and decreased energy consumptia0.5%. The
use of renewable resources in the hospital is dat@éhby the use of a biomass-fired CHP
plant which has a capacity of 1090 MWh per year tetleby produces 70% of the heating
demand, equivalent to 50% of the total energy ng&eetlbe biomass used for this installation
is wood pelletd The second renewable resource used at the Liiisénls solar energy
through photovoltaic units on the roofs of sevemalildings. (A. Dickhoff, personal

communication, April 23, 2009)

The Luisenklinik has already in the early 1990gtsthto consider environmental aspects
during renovations, and within this course switchredn oil to gas, leading to a reduction in
emissions. Additional measures which increaseetigegy efficiency of the hospital were the
installation of windows with high insulation charagstics, increasing the insulation of the
hospital’s buildings including the roofs and theghase of energy-efficient equipment for the
kitchen. Demand-driven utilisation of heating arehtdation systems and the provision of
information about energy-saving behaviour to bathffsand patients maximize energy-

savings with existing equipment. (BUND Berlin, 2009

® Wood pellets are highly pressed wood waste withrmisture content, leading to minimal €&mission
during the burning process (Mahapatra, Gustavsstfa&lener, 2007)
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4.9 Solar power

The installation of a photovoltaic unit with thepeaity of 50 kW at peak demand on the roof
of the Centre hospitalier Emile Mayrisch in Eschixembourg in cooperation with the Centre
Henri Tudor to realize a research project is amgpta of a good practice of solar energy
utilisation. The amount of electricity generatedthg photovoltaic unit is, in comparison to
the hospital’s electricity demand, only a smallcfran of under 1%, but constitutes an
interesting example due to its research compofientlesen, personal communication, May
15, 2009) The Centre de Recherche Public Henri T{Bablic Research Centre Henri
Tudon is measuring in real time what the efficiencytlod unit is based on the sun intake and
electricity production and can, through the instabin of a reference test field test the
efficiency of newly marketed solar modules in congzn to the existing unit. This research
project made rendered it possible for the hospitakceive 57% of the investment from the
European Regional Development Fund. The photowoftanel does not cause maintenance
costs to the hospital because of the guaranteevef 20 years which the manufacturing

company provides. (M. Klesen, personal communioatiday 18, 2009)

The centre hospitalier Emile Mayrisch improves ésergy performance through the
utilisation of a CHP plant which produces heat amdre than enough electricity for the
hospital’s demand. The electricity is, due to emgstegislation, fed into the local electricity
grid. The energy consumption is reduced by increps$ine building insulation and basing
energy use on the actual demand, for example thraemsors in the windows which
automatically turn off heating and cooling when twndows are opened. An energy
monitoring system will help in the future to iddptpossibilities to save more energy. Future
measures that are planned are the improvemeneahsulation of the oldest building’s roof
and the installation of a larger photovoltaic wmtthat same roof, as well as the utilisation of
rain water for irrigation of green areas and caplpurposes in air conditioners. (M. Klesen,

personal communication, May 18, 2009)

In 2008, the Centre hospitalier Emile Mayrisch haseived the solarprice from the
Luxembourgish section of “Eurosolar” and has besarded the “Q-Excellence”-label by the
European Foundation for Quality Management, whichrtiftes high-level quality
management and includes energy and environmentsiraudits. (M. Klesen, personal

communication, May 18, 2009)
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4.10 Wind

As an example of a hospital that utilizes wind poWa energy production, Antrim Area
hospital in Northern Ireland will be presentedhirstsection. On the grounds of this hospital,
a wind turbine generates 1,200,000 kWh of eletyriper year which saves the hospital
90,000£ on electricity costs. (Sustainable develmmntommission, 2006) The turbine was
installed at the beginning of 2005 and the intiahcerns that the noise would disturb hospital
patients and employees were not confirmed. The \wikrator was installed in a size that
produced the optimal amount of energy to supplyhtbepital, which was for the hospital trust
the more cost-effective option compared to buildangrger turbine that could export energy.
(P. Henderson, personal communication, May 11, p093his way, the whole electricity
needed during the night and two thirds of the eldty demand during the day can be
covered by wind energy. The funding of the projedtjch was a difficulty in the beginning
was covered to 80% by the United Kingdom (UK) EneEdficiency Fund, which is granted
for energy efficiency projects in the public sect(Bustainable development commission,
2006) In addition to this fund, the hospital caketgpart in the Renewable Obligation
Certificates (ROCs) scheme, which is applicableheoUK. ROCs are certificates that prove
the production of a certain amount of energy fr@anewable resources and can be sold to
energy suppliers who do not reach the prescribedesbf renewable resources in their
production (OFGEM, 2007).

In addition to the wind power generation, Antrimitéd Hospitals Trust has installed CHP
plants and a biomass boiler, upgraded their lighiimstallations, created staff awareness
boards and train newly incoming staff on energyirggabehaviour. (P. Henderson, personal
communication, May 11, 2009)

4.11 Hydropower

This research has not identified a European hdspiteeh produces energy through the use of
hydropower, therefore the Portuguese hospital lrelmala Fonseca will be presented in this
section due to their purchase of electricity frompravider who guarantees a 12% share of
hydropower in the electricity production. This gamtee is provided for by Directive
2001/77/EC on the promotion of renewable resoulaeslectricity production.



Chapter 4 — Good practices 37

In addition to the purchase of electricity produgetly from hydropower and from solar

power, hospital Fernando da Fonseca has reducedatgy demand through the introduction
of a technical management system that automaticatlyces the light and air conditioning

consumption of non-essential areas during low-deimaours. The lighting system in the

hospital has been upgraded to the use of electhmliasts for fluorescent lamps instead of
the more energy-consuming magnetic ballasts. EeReira, personal communication, April

8, 2009)
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Chapter 5 - Discussion and Conclusion

This chapter discusses the results and the desitdpiscstudy, gives recommendations for the

future and a final conclusion.

5.1 Answering research questions

This study has shown that EU environment policyesy comprehensive. It is guided by the
6" EAP of the European Commission, which identifiesrity areas of environmental action
in the EU. Although not a legally binding documethiz EAP has initiated the adoption of
several legal texts. The priority areas in the E&&® climate change, environment and health
and quality of life, natural biodiversity, and natluresources and waste. The environment
policy is not fully covered by this categorisatidinyt due to time and space limitations, this

thesis cannot analyse environment policy further.

The impact of environment policy on hospitals oftespends on national implementation of
EU law, since most legislation on environment isdmap of directives which give member

states the possibility to adapt the legislatiorthieir national settings. An impact on health
thereby often also depends on national adaptatmns;learly it is mostly positive because of
reductions in greenhouse gas emissions. Only thetiqy of reductions depends on member
states. The positive impact on health of enivronnparicy is anchored in the Treaty of the

European Union, stating that environment policydseto protect human health in Article

174, and that public health concerns need to berpacated in all policies (Article 152).

Good practices of hospitals that have improved ggn@erformance can be found all over
Europe. They consitute examples of hospitals thatpsoactive in the implementation of

energy policies by exceeding their aims. The aotiwithat hospitals iniate to reduce energy
consumption include the improvement of their buiggi’ energy consumption, the installation
of CHP plants for simultaneous production of head &lectricity, exchange of equipment
with energy-saving alternatives and its demandndeig utilisation, encouragement of energy-
saving transport, and training of patients and wmskhow to save energy. Examples of
hospitals which use renewable energy sources dmuidentified for biomass, solar, wind and
geothermal energy. The use of hydropower is limited hospital which buys electricity from

a provider who guarantees the utilisation of hydsegr for production.
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The hospitals’ context is important for the exisiemand kind of good practices to be found.
Not only do geographical differences influence lospitals’ choice how to improve energy
consumption, also and foremost the financial auslable at a local, national or European
level and the laws in the countries influence goitabs decision whether and how to change
energy use. Financial constraints are named astie difficulty in implementing energy
measures by the hospitals. Their motivation resmitstly from the possibility of saving
energy expenses and from their consciousness aidnéive social responsibility to improve

energy consumption.

5.2 Advantages and limitations of study design

The study design of reputational case samplingthadidvantage of giving access to a large
number of hospitals through member organisationd@PE. In addition, the representatives
of these organisations all speak English, whicluced the language barrier to reach hospitals
in many countries. A limitation of this approach svéhat some of the organisations’
representatives sent the questionnaire directlyospitals without informing the researcher
how many hospitals have been contacted. Thusge#earcher did not know the exact number
of hospitals contacted and could not estimate haanymanswers to expect. This had a
negative impact on time planning because more wewgd questionnaires were returned after
the process of choosing the examples to presentleddy started. A further limitation is
that some hospitals which had been selected tardsepted did not respond to emails and
phone calls. Thereby possible additional infornrati@s lost.

The analysis of the impact on hospitals by envirennpolicy was limited by time, space and
language constraints because often national impitien heavily influences this impact,

and this could not be included in the analysis. fdlation between EU environment policy
and hospitals was only analysed in a general wag, reot based on the actual hospitals
included in the study. Therefore, the items in theestionnaire asking about hospitals’
motivation to engage in environmental improvemeoisld not be analysed in depth, but only
in a descriptive manner. The results of the suaeypng hospitals did show, however, that
European laws are implemented in hospitals, fotamse the renewable energy directive
which made it possible for the hospital Fernandd-dasica to get a guarantee of origin for

their electricity, or hospital de Mollet in Spainhiweh is built according to the highest
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European building requirements. But because otk ¢d national analysis of the EU laws,
this relationship cannot be scientifically proven.

5.3 Recommendations

Based on this study, it is recommended to reseesdueinitiate in-depth analysis of the
reasons why hospitals decide to improve their emvitental performance in order to be able
to give advice to policy-makers and hospital mamadg@w to improve the conditions to do

SO.

For the future of the topic of good practices irspitals’ environmental performance, the
researcher recommends to increase presentatiodissgmination of good practices all over
Europe to help raise awareness among hospitalshwaie the ways to reduce their
environmental impact. In addition, an exchangeratfices can increase knowledge about the
legal and financial constraints and possibilitiehwegard to environmental action.

5.4 Conclusion

Environmental concerns affect hospitals in times gobwing air pollution and global
warming. Their mandate to ensure the health of leemgludes the responsibility to reduce
the negative impact on health through environmeptalution as much as possible. In
Europe, there are examples of hospitals who aracpwe in their efforts to improve their
energy performance, reduce greenhouse gas emissiadsthus improve environmental
health. These examples need to be highlighted deroto raise awareness about the topic

among hospitals and the population so that the gaadples are taken up by others.
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Annex A - Questionnaire

hope Green hospitals

European Hospital and
Healthcare Federation

This questionnaire is part of a HOPE project, which tries to identify good practices among hospitals in the field of
energy use.

Environment and health are strongly linked. Therefore, hospitals can influence the health of citizens not only
through the provision of healthcare, but also through the nature and size of its environmental impact.

HOPE (The European Hospital and Healthcare Federation) is a non-governmental organisation which has the
mission of improving the health of the European citizens. This mission is achieved by the dissemination of
information to hospitals and policy-makers, by maintaining links with European health providers and by
establishing and strengthening exchange between them.

HOPE Board of Governors has decided that HOPE shall investigate the influence of EU environment policy on
hospitals. This project is part of this mandate.

We kindly ask you to fill in this questionnaire, which is made up of 5 worksheets covering the following topics:
general information about the hospital and its environmental activities; information about possible energy
efficiency improvement measures, as well as renewable resource use; the hospital's motivation to engage in
environmental action and expectations toward the future; and sources of funding for the projects.

The questionnaire will be analysed at HOPE and 5 to 8 cases will be selected for further investigation. The
selected hospitals will be approached for a telephone interview to gather further information about the previously
named topics. These cases will be presented in a paper, which will synthesize this information with an overview of
EU environmental policy.

Please return the completed questionnaire until April 30th.

By email: green@hope.be
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Questionnaire green hospitals

General information

1)

Name of the hospital:

Website:

Name of Contact person:

The hospital

Email address:
Phone number:

la

1b

1c

1d

le

2)

2a

3)

3a

Number of beds click here to choose size possible answers:
< 250 beds
250 - 500 beds
500 - 1000 beds

> 1000 beds
What types of activities are provided in the hospital? secondary care yes or no
tertiary care yes or no
long-term care yes or no
What is the hospital's ownership? click here to choose ownership possible answers:
public

private not for profit
private for profit

What is the hospital's energy demand? ___kwh
What are the hospital's total greenhouse gas emissions? ___ tonnes CO2 equivalent
Resources

What resource(s) do you use or procure for energy production?

coal yes or no makes up __% of energy demand
oil yes or no makes up __% of energy demand
nuclear yes or no makes up __ % of energy demand
natural gas yes or no makes up __% of energy demand
geothermal yes or no makes up __ % of energy demand
biomass yes or no makes up __ % of energy demand
solar yes or no makes up __% of energy demand
hydropower yes or no makes up __ % of energy demand
wind yes or no makes up __% of energy demand

Environmental action
What action(s) have you taken?

Improving energy efficiency yes or no if yes, please click here to continue
Using renewable resources yes or no if yes, please click here to continue
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Questionnaire green hospitals

Energy efficiency improvement

4)

4a

4b

4c

4d

ba

5b

Action to improve energy efficiency

Can you please name certification schemes you are using or have applied for?
(for example EMAS, 1SO 14001, national label schemes)
Were you awarded the label? Why or why not?

How did you improve energy efficiency?

Installation of energy-saving electric equipment yes or no
Combined heat and power generation yes or no
Improving energy efficiency of the building(s) yes or no
Training of staff yes or no
Training of patients yes or no
Change of car fleet yes or no

Other, please specify:

When did you start to improve energy efficiency?

Installation of energy-saving electric equipment click to choose
Combined heat and power generation click to choose
Improving energy efficiency of the building(s) click to choose
Training of staff click to choose
Training of patients click to choose
Change of car fleet click to choose

Other, please specify:

Could you please shortly describe the action(s) taken?
(Actors involved, start of implementation etc.)

possible answers for all items:
change of legislation
construction of hospita

major renovation

new management

no specific occasion

Results of energy efficiency improvement
How much did the energy consumption decrease?

kWh
% of total consumption

other unit of measurement, please specify:

How much did the greenhouse gas emissions decrease?

tonnes
% of total emission

If you also use renewables, please click here to continue

If you do not use renewables, please click here to continue
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Use of renewables

6)

6a

6b

6¢c

6d

7

7a

b

7c

Resource use

Can you please name certification schemes you are using or have applied for?
(for example EMAS, ISO 14001, national label schemes)
Were you awarded the label? Why or why not?

What is the major renewable resource you use? click here to choose  possible answers:
geothermal
biomass
solar
hydropower
wind

When did you start using renewable resources? click here to choose possible answers:
change of legislation
construction of hospital
major renovation
new management
no specific occasion

Could you please shortly describe the actions taken to increase use of renewable resources?
(actors involved, start of implementation etc.)

Results of renewable energy use
How much of your energy demand can you produce on-site?

kWh
% of total energy demand

Is there an energy surplus that can be sold? yes or no
How much did the greenhouse gas emissions decrease?

tonnes
% of total emissions

|Please click here to continue
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European Hospital and
Healthcare Federation

Motivation and expectations

8) Motivation
8a What are the two main reasons for the hospital to engage in environmental improvement?
Itis the law click to choose m possible answers for all items:
It will be the law in the future click to choose a yes
It is a social responsibility click to choose X no answer
Itis an investment in the future  click to choose n'q
It will save the hospital money click to choose u
It gives us good publicity click to choose m
It increases public health click to choose
Other, please specify: 2
9) Difficulties
9a Can you please describe difficulties you have encountered in the implementation of your actions?
10) Expectations
10a In your opinion, how will national requirements of environmental performance develop in the future?
click to choose possible answers:
requirements will increase
requirements will stay the same
requirements will decrease
| do not know
10b In your opinion, will the development of national legislation regarding the requirements of

environmental performance be imposed by European legislation?

click to choose possible answers:
yes
no

[Please click here to continue |
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hope Questionnaire green hospitals

European Hospital and

Healthcare Federation

Funding

11) Sources of funding

1la What were funding sources that were used to improve environmental performance?
Hospital budget yes or no made up __ % of total cost
European Union yes or no made up __ % of total cost
* European Structural Fund yes or no
* LIFE+ yes or no
* Other, please specify:
National funding yes or no made up __ % of total cost
* Name(s)
Local or regional funding yes or no made up __ % of total cost
Private funding yes or no made up ___ % of total cost
Other, please specify: made up __ % of total cost

12) Size of investment

12a How long will / did it take for the hospital to depreciate its investment?

click to choose

[End of questionnaire

possible answers:

no investment by hospital

<5 years
5-10 years
10 - 15 years
15 - 20 years
> 20 years
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Annex B — Interview

Introduction

Introduction of researcher
Purpose of the study

Use of data for Bachelor thesis
Admission to tape-record interview
Storage of data

Topical questions
(semi-structured
guestions)

Depending on the details already given in the qomséire or
through documents, not all of the topics were askkéd in
every interview:
o0 The measures taken at the hospital to save energy
o The reasons why the hospital has started to engage
energy-saving behaviour
o How much energy and emissions are saved per year
to the changes in behaviour
o The sources of funding and difficulties experientced
the hospital’s actions
o0 Whether the hospital is planning to increase energy
savings in the future

Finalisation

Admission to contact person again in case of furtjuestions
if not already given

Storage of data

Digital storage of tape-recorded interview
Storage of typed-out interview

Duration

Between 8 and 40 minutes, depending on informateeded

du
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Annex C — Complete list of hospitals

Country Hospital Energy efficiency Renewable
improvement resources used
Austria Allgemeines Krankenhaus Energy-saving equipment * District heating and
Wien — University hospital Building insulation cooling
Training of staff
Landeskrankenhaus Energy-saving equipment + Biomass
Freistadt Building insulation
Krankenhaus der Energy-saving equipment
Elisabethinen Linz Building insulation
Training of staff
Belgium Virga Jesseziekenhuis Energy-saving equipment
Hasselt CHP
Training of staff
Cyprus Nicosia General hospital Energy-saving equipment
Building insulation
Training of staff
Denmark Amager hospital Energy-saving equipment
Building insulation
Training of staff
Bornholms hospital Energy-saving equipment Electricity partly from
CHP hydropower
Building insulation
Hilleroed hospital Energy-saving equipment
Training of staff
Sygehus Sgnderjylland Energy-saving equipment Electricity partly from
Building insulation o Solar
Training of staff o Hydropower
o Wind
Germany Luisenklinik Bad Durrheim| Energy-saving equipment Biomass
CHP Solar
Building insulation
Training of staff
Training of patients
LWL Klinik Lippstadt Energy-saving equipment
CHP
Building insulation
Training of staff
Luxembourg Hépital Kirchberg Energy-saving equipment Electricity partly from
Building insulation o Solar
0 Hydropower
0 Biomass
Centre Hospitalier Emile Equipment Solar
Mayrisch CHP
Building
Stalff training
Netherlands | Deventer Ziekenhuis Energy-saving equipment

CHP
Building insulation
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Portugal Maternidade Dr. Energy-saving equipment
Alfredo da Costa Building insulation
Training of staff
Hospital Amato Hydropower
Lusitano
Hospital Santa Maria Solar
Unidade Local de Energy-saving equipment Hydropower
Saude Norte Building insulation Solar
Alentejano Change of car fleet
Hospital Fernando da Energy-saving equipment Elecricity partly from
Fonseca Building insulation 0 Hydropower
Training of staff o Wind
Centro Hospitalar Energy-saving equipment Solar
Psiquiatrico de Lishog
Centro Hospitalar do Energy-saving equipment Solar
Alto Ave EPE CHP
(CHAA) Building insulation
Training of staff
Training of patients
Change of car fleet
Centro Hospitalar Vila Energy-saving equipment
Nova de Gaia/Espinho Building insulation
Slovenia Brezice Hospital Energy-saving equipment
CHP
Building insulation
Training of staff
Spain Hospital de Mollet Building energy efficiency Geothermal
Energy-saving equipment Solar
Sweden Helsingborgs Lasarett Energy-saving equipment Biomass
Building insulation Solar

Training of staff
Training of patients

Excess heat

United Kingdom

Antrim Area hospital

CHP
Energy-saving equipment
Stalff training

wind energy
Biomass




