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1.
Introduction

In the spring of 2003 the project '5E in Universities’ was started, commissioned by the European Commission in the framework of the SAVE II program. The “5E in universities” project should assist universities in Europe in their role as critical social multipliers in training, awareness raising and research to become more energy-efficient and climate-friendly through the integration of energy-efficiency objectives into their procurement of electric and electronic equipment.

The project had 4 main tasks:

1. To collect detailed information on how universities currently are purchasing electric and electronic equipment;

2. To assess the implications of new EU directives on energy labelling and public procurement to be adopted within the project duration; 

3. To raise awareness at all university levels for the wide use energy efficient electric and electronic equipment (“5E”);

4. To undertake a European Union wide pilot action involving 14 universities to assist other universities in combining their efforts to purchase energy-efficient office equipment by developing and testing a model procurement network, tailor-suited for universities that might be opened up for other universities and might offer a model for other (public) sectors and product groups.

The project tasks have been conducted in the period 2003-2005. This document describes the project activities undertaken by the Universiteit van Amsterdam (UvA), the process and the results of the implementation of the SAVE 5E procurement guidelines in the procurement process of the UvA. The report also evaluates the feasibility and the potential impact of the adoption of guidelines in subsequent tendering process and the actions undertaken by the UvA to disseminate the experiences of the SAVE 5E project.

2.
Overview of the 5E-project at UvA

2.1 
Collecting information, analysis and conclusions

At first a detailed overview and analysis has been conducted to get information about energy use of the UvA in general and the impact of electric and electronic equipment on energy consumption. This was related to the procurement process of the university, focussing upon the purchase of electric and electronic equipment. The overview and analysis were developed according to the guidelines presented by Energie Verwertungs Agentur (EVA) in their catalogue of issues
.

From this analysis it was learned that although saving energy is an important part of the environmental policy of the university, so far the impact of electric and electronic equipment on energy consumption has not been examined. Because of this, exact data to measure the impact could not be provided. Impact and saving potential had to be estimated, based on calculations of other universities and data from the EVA. 

The UvA has an organisational structure with extensive power to deans of faculties. As a result of this instead of in the central office many accounts are being managed separately per faculty, as is the case of the registration of the appliances that are in use. Therefore, the overall stocks of appliances of the UvA had to be estimated and calculated from interviews with various key persons within departments and faculties of the university and from the purchase orders that could be retrieved. The focus of the investigation was put on offices and the educational activities of the university; it excluded the research area. Table 1 gives an overview of the stock of appliances. 

Table 1 Estimated stock of EEE appliances and energy consumption at the UvA

	type of equipment
	Stock
	power uptake – active (Watt)
	power uptake – stand by (Watt)
	power uptake – 

off  (Watt)

	PC
	7.000
	40
	20-30
	3

	monitor (17”CRT)
	6.000
	80
	10-15
	3

	monitor (15” TFT)
	1.000
	20
	2
	2

	laserprinter
	400
	90-130
	20-30
	3

	inktjet printer
	100
	10-20
	6
	2,5

	copier
	250
	1.400
	30-250 
	5

	laserfax
	80
	30-40
	15
	0

	inktjetfax
	20
	28
	9
	0

	scanners
	100
	12
	4
	0

	server
	200
	300-600
	20-30
	3


From the data in table 1 and an assumption for the working hours per mode of operation, the current energy consumption by office equipment was calculated at approximately 2.8 million kWh/year.

The analysis showed that lack of awareness of energy efficiency is an important obstacle to energy efficient use of office equipment. PC’s and monitors not always are put in the off mode when the appliance is out of use, and at the same time the potential of a ‘digital office’ not always is used efficiently, which causes extensive use of printers. It was concluded that at the UvA a considerable potential of saving energy related to the use of office equipment is present. Mainly two options have been distinguished with the highest potential to realise less energy consumption:

1. Continuation of the replacement of CRT-monitors by TFT-monitors;

2. Better use of power management options by PC-users. 

Finally it was learned that in accordance with the decentralised organisation structure of the university, the procurement process has a decentralised nature too. This means that faculties - or even departments within faculties - have their own responsibility for the procurement of office appliances. However, a major reorganisation is changing the organisational structure of the UvA in a way that the central departments will manage more operational services. In the length of this process also procurement activities will be managed more centrally.

2.2
The procurement process

In the (near) future the procurement of several products and services will be regulated in a centralised process. For each category of products and services new master contracts will be drawn, prepared and steered by the central procurement office of the Facility Department. In order to ensure sufficient and adequate input of the demands and wishes from faculties and departments, a structure of regular meetings with all parties involved has been established. In the new system each faculty or department still can order directly from the supplier/ manufacturer, but only from suppliers in the master contract. This process enables the university to maintain its system of decentralised procurement and on the other hand to benefit from the advantages of public procurement. Also this approach means that the EU regulations on procurement can be followed.  

Concerning the procurement of PC's, usually the procurement process is dominated by cost criteria and criteria of functionality. In general so far the energy efficiency of office appliances is a criterion of minor importance. One of the main reasons for this minor importance is the apparent lack of large differences between the energy performances of the individual manufactures that have been assessed. In most cases knowledge about the energy consumption in the on-mode is used to assess the performance of the appliances. Other sources of information (product- or eco-labels, life cycle costs, etcetera) are seldom applied to. Another reason of the lack of interest in the energy efficiency of office equipment is that life cycle costs are allocated to several levels within the university. The procurement itself is allocated to the departments of faculties and central departments. The costs for energy consumption however are allocated to the level of the university itself. The costs for end-of-life (waste) are usually allocated to the level of faculties. So three different levels are engaged with the life cycle costs of office equipment.

2.3
Communication and dissemination

At the UvA the 5E-project intensified the communication and co-operation between the central procurement office, the ICT-department of the UvA and the Department of Health, Safety and Environmental Management (HSE Department). Right from the start of the 5E project the ICT-department of the UvA and the HSE Department were involved. When "5E in Universities" focused more on the purchasing process, also the central procurement office of the Facility Department of the UvA got involved. Thus led to the pilot action that is described in the paragraph here after.

To raise awareness for more energy efficient use of electric and electronic equipment at all university levels, in the length of the 5E project specific activities were being carried out by the HSE Department. Based on the central environmental policy plan of the university environmental action plans in faculties and departments were and are being conducted. As one of the results of the first analysis, meetings were organised with different stakeholders within the UvA. This led to a university wide workshop on the 18th of November 2003 where representatives of faculties and departments were present. During this workshop several points of action concerning energy saving measures for electric and electronic equipment have been discussed and agreed on. However, these action points were not only related to the purchasing policies but also to the measures that can improve the energy awareness in general, such as paying more attention to energy saving measures by making buildings more energy efficient.

To disseminate the lessons learned from the 5E project to other Dutch universities, a connection was made to the national network of environmental coordinators of Dutch universities. It is agreed on that the final results of the 5E project shall be discussed at one of the first regular meetings directly after finishing the project. Meanwhile, during the last years regularly the network is informed about the state of affairs of the project.

3.
Description of the pilot action 

Since 2000 the UvA has a master contract with Dell. In 2004 the procurement office started the preparations for a European tender to the new master contract for the purchase of PC’s and monitors. This procurement activity has been pointed out as the pilot project of the UvA within the framework of the 5E project. 

In close cooperation with the procurement office and the ICT-centre IVAM UvA BV conducted an overview of possible energy standards next to the technical and financial standard. The results of the analysis showed that several specific energy requirements could be incorporated, based on the labels such as the European Ecolabel and the Energy Star label. However, both these labels are in an update process for the period after 2005. Being ambitious, in the pilot project the co-ordination group wanted to use the new (preliminary) criteria of Energy Star for 2005 for the list of energy consumption criteria for PC’s and monitors to be purchased in the contract period that starts in the summer of 2005 (table 2).

Table 2 Proposed energy criteria for new PC’s and monitors 

	Appliance
	Mode
	Criterion

	PC
	Idle
	none

	
	Standby (S3)/ sleep
	( 5 W

	
	Off
	( 2 W

	Monitor (TFT)
	On 
	( 23 W

	
	Sleep
	( 4 W

	
	Deep sleep
	( 2 W

	
	Off
	( 2 W


These criteria were put forward to the HSE Department, in the UvA in charge for conducting environmental management measures. By this department it was decided that in this tender the criteria of Energy Star 2004 would do. The uncertainty of the status of the revised labels and the possible compliance by suppliers formed one argument. But since the pilot project crossed over the process of sharpening the general environmental and energy policy plan and the set-up of environmental management systems at the university, it was decided that more support was needed for implementing the sharpest energy saving criteria right now. Therefore, in this phase the criteria list only contains requirements of the standby mode and the sleep mode corresponding to the current Energy Star, which is of a lower ambition level then the co-ordination group applied for in the beginning.

4.
Conclusion 

The ‘5E in universities’ project has brought some clear benefits for the UvA. Especially among the employees involved in the project awareness of the need of energy efficient electric and electronic equipment has arisen. But the most important is that the 5E project was one of the first attempts to make an overview and an analysis of energy consumption of electric and electronic equipment. It was made clear that systematic monitoring of energy use of electric and electronic equipment is needed to be able to make clear decisions. The analysis also showed that several options on improvement exist, not only on the technical specifications of appliance, but certainly on the behaviour of (end-) users. The energy savings potential is estimated at maximum at 27%.  

Despite of several attempts, a clear stimulant for energy efficient behaviour in relation to the use of electric and electronic equipment still is missing in most universities. The lack of clear and sufficient mandates of university energy co-ordinators at the central level forms one of the main reasons of this defect. The inattentive use of energy forms the most important obstacle to an even more successful and ambitious outcome of the project "5E in Universities" at the UvA.   

Today, within the framework of the Dutch Long Term Agreement on Energy Efficiency
, the HSE Department of the UvA is setting up an overall energy management system within the university. This is carried out in close co-operation with all Dutch universities. In these energy management systems the emphasis and focus mainly are on the realisation of energy efficient university buildings. Modern technologies for cooling or heating of buildings, as well as the re-use of heat, are in the centre of attention in all institutes. However, the outcome of the 5E project now forms an important help to incorporate procedures for the purchase of energy efficient electric and electronic equipment in the energy management systems as well.

Last but not least, the energy efficient purchase of electric and electronic equipment demands for support among several stakeholders, whom all have different interests. Users are asking for quality only. Managers are looking at the costs. The HSE Department demands for environmental friendly criteria. These different demands ask for a multidisciplinary and multilevel approach. This only can be realised if for every tender or purchasing activity a steering committee or working group is formed in which every stakeholder is represented, so that the most feasible support can be achieved for demands to suppliers for energy efficient criteria of electric and electronic equipment. 
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Introduction

Within the framework of the European SAVE II program 14 European universities co-operate to improve the energy efficiency at universities. The project is coordinated by Copernicus-campus. The University of Amsterdam (UvA) is representing the Netherlands. UvA is supported by IVAM for data collection and technical assistance.

The project will collect detailed information of the number of appliances. Furthermore the project will pay attention to procurement procedures for and user behavior of office equipment. For the procurement process emphasis is paid to energy efficiency criteria and factors for success and failure.

The ultimate objective of this project is to raise awareness for the procurement and the use of energy efficiency office equipment. 

Reading guide

Information about 5E was collected on the basis of a catalogue of issues. The Copernicus Campus has prepared a first version of this catalogue. During the kick-off meeting on 3-4 April in Dortmund the catalogue has been discussed and finalised. 

The catalogue of issues contains various questions divided into 6 grouped issues. This division has been maintained throughout this document leading to 6 chapters:
1. Framework for Energy Efficiency and the procurement of 5E in universities in the Netherlands;

2. ICT-market in the Netherlands;

3. The procurement process: responsibilities and instruments;

4. Stocks of appliances, annual purchasing volume and energy consumption;

5. Energy efficient use of office equipment;

6. Experience with public procurement.

1. Framework for Energy Efficiency and the procurement of 5E in universities.

1.1 Introduction and explanation of instruments

The framework for improved energy efficiency in the Netherlands is primarily outlined in the fourth National Environmental Policy Plan of 2001
. This policy plan describes the desired development of 7 identified spearheads of which one is the transition towards sustainable energy. Such a transition towards a society driven by sustainable energy should be realised along three different pathways:

1. increased use of renewable energy including solar- and windpower and biomass;

2. improved energy efficiency especially amongst ‘end-users’ like buildings, electronic equipment, transport modes and industrial production;

3. use of advanced techniques and instrument to decrease emissions of the traditional fossil fuel power supply.

A range of instruments has been proposed and developed to achieve these objectives. 

Several types of instruments can be distinguished, namely:

· financial instruments;

· policy instruments;

· organisational instruments.

To date, the Netherlands has primarily used legislation, agreements and, in recent years, taxes and fiscal incentives. In the future new instruments will be needed in order to establish the transition to a sustainable energy system. For instance tradable emission permits or environment-based levies should be considered.

The overview of instruments mentioned below has by no means the pretension of being complete. Several instruments, for example on the European or on provincial level, could be applicable as well. Within the limitation of this project we choose to focus on a comprehensive overview of the national instruments.

Financial instruments consist of a wide range of individual measures including subsidies and fiscal measures. The instruments generally are demand-oriented to promote sustainable energy management. 

One important instrument is the development of subsidy schemes aiming at energy conservation and technology development. Several different schemes can be distinguished:

· CO2-reduction plan;

· Economy, Ecology and Technology (EET) programme;

· Energy Programme Subsidies Decree (Dutch: Besluit Subsidies Energieprogramma’s - BSE) or Energy Conservation Through Innovation;

The target groups for the BSE are enterprises as well as non-profit organisations. The program aims at development and application of innovative technology for to improve energy efficiency. The range of projects types is large: among other things feasibility studies (for instance on combined heat-power plant in a hospital), dissemination projects, development projects and projects for market introduction. One of the conditions of the program is that the benefits of energy efficiency exceed the costs of the project. 

There are several more programmes (e.g. SPIRIT, BTS) aiming at research and development which at least partly are involved with energy efficiency technology or energy efficient product design
. Within the scope of this document no further elaboration of these specific R&D programmes has taken place. See www.novem.nl for more information.

Other important Dutch fiscal regulations are the Energy Investment Allowance (Dutch: Energie Investerings Aftrek - EIA) and the Free Depreciation of Environmental Investments (Dutch: Vrije Afschrijving Milieuinvesteringen - VAMIL).

The EIA stimulates investments in energy efficient equipment and sustainable energy. Companies can deduct a certain percentage of such investments from their profit before taxes. Furthermore the consultancy costs for energy efficient investments are eligible for reimbursement. For non-profit organisations a specific EIA is applicable (Dutch: Energie Investeringsaftrek Non-Profit - EINP). Within the EINP only consultancy costs are eligible for reimbursement. At the moment (may 2003) it is likely that the EINP will be ended as a result of (change in) political priorities.

Energy companies are responsible for the Energy Premium Schemes. From 2001, some 90 million euros per year will be made available for energy premiums. These premiums are awarded for purchases of energy-efficient appliances and the application of architectural facilities that conserve energy.

Regulatory Energy Tax (Dutch: Regulerende Energie Belasting - REB)

The primary objective of the REB is a decreased energy consumption by companies and households. The REB provides a tariff structure in which the buyers of sustainable energy have the lowest tariff. For conventional energy the tariffs are higher and depending on the amount of energy consumed.

Policy instruments
Long Term Agreements (Dutch: MeerJarenAfspraken – MJA’s) on improving energy efficiency have been contracted with a large number of profit and non-profit sectors since 1992. These MJA’s are voluntary agreements between a specific sector and the Minister of Economic Affairs. A LTA involves the commitment by a sector to make efforts to improve energy efficiency by a particular percentage within a pre-arranged term. The MJA’s included commitments for individual companies as the preparation of an energy conservation plan (Dutch: Energie Besparings Plan - EBP) and annual monitoring of through an Energy Efficiency Index (EEI).

In 2001 the new MJA2 Covenant was drawn. The MJA2 is the long term agreement running until 2012.  A number of so-called expansion themes have been identified in MJA2. These themes focus on a life cycle approach of energy management such as energy-efficient product development and optimisation of transport, logistics and chains.

Since 1993 the competent authorities, usually provincial or municipal authorities, have the right to include provisions relating to energy consumptions in environmental licenses. These licenses are issued under the Environmental Management Act. 

The environmental licence makes a distinction between companies that have joined a MJA and those that have not. In the case of companies who have joined a MJA, the EBP forms the basis of the environmental provisions. 

The actual licensing authorities however are the municipalities and provinces. Therefore in practice some variations occur in the content and scope of the environmental provisions in various licences.

The Benchmark covenant involves a comparison of corporate performance with that of other companies. This instrument is applicable only to energy-intensive industries located in the Netherlands which consume more that 0,5 PJ of energy per year. The purpose of the Benchmark covenant is that as soon as possible, but not later than 2012, the companies taking part become and remain among the best in the world in terms of energy efficiency.

The energy performance standard (Dutch: energie prestatie norm - EPN) and energy performance advice (Dutch: energie prestatie advies – EPA) apply to new and existing buildings respectively. Their objective is to decrease the life cycle energy consumption in the build phase (EPN) ,  the use phase and end-of-life phase of buildings. A substantial number of measures are valid in order to meet the EPN, ranging from energy efficient materials (e.g. wooden segments in stead of concrete) to design measures or the use of renewable energy sources (e.g. solar power).

Energy labelling for office equipment at the moment is voluntary. Some manufacturers already apply an energy label to their equipment. The most frequently used label for PC’s and monitors is the Energy Star label that originally was initiated by the U.S. EPA. The Energy Star label puts demands on energy consumption in sleep- and stand by modus. The label also demands that the appliances are equipped with power management tools. 

Other applicable energy labels are the GEA-label and the Swiss E-2000 label. The latter one is similar to the GEA-label which is EU-based. For the GEA- and E-2000 label the appliance (copiers, PC’s, monitors, printers and fax machines) should at least meet the Energy Star demands. The demands are strengthened each year.

The Swedish TCO-label is especially developed for monitors but is also applicable to PC’s. It contains also requirements for the energy consumption of monitors.

The Dutch ecolabel organisation (in Dutch: milieukeur) develops criteria for environmentally friendly products. The criteria are usually harmonised, but not always equal, with European eco-label criteria. However to date no criteria for office appliances have been developed by the Dutch organisation.

In the (near) future flexible instruments such as tradeable emission permits and environment-bases taxes and levies could play an important role in the further improvement of energy efficiency. These instruments could achieve the emission reductions needed after 2010. The Netherlands will only apply such instruments when they are shaped internationally. In the current visions these instruments are of particular interest to energy-intensive industries. Other emissions would fall under the existing national system. 

Organisational instruments have been applied mainly by the Dutch Ministries of Environment and Economic Affairs.

The founding of an intermediary agency responsible for management of subsidies applicable to energy research proved to be an important instrument. This agency, called the Netherlands Agency for Energy and the Environment (in Dutch: Novem), focuses on the various aspects of sustainable development. Novem has several fundamental assets including knowledge and creating approaches to new targets through the development and facilitation of tools and action plans. Novem activities fall under four themes: Sustainable Construction, Living and Working, Sustainable Energy Provision, Sustainable Production and Sustainable Mobility.

Within the theme of sustainable energy the development and application of energy efficient equipment is stimulated. Novem is also the facilitator for the LTA programme.

Another government funded agency, called Senter is the facilitator for some other specific instruments such as the EIA and BSE. In 2004 a merger between Novem and Senter is expected.

An organisation worth mentioning is also the specialised program (bureau) for Sustainable Procurement. This programme is suited exclusively for government organisations on national, province and municipal level. Most important objective of the programme is to enforce the role of government organisations as guiding organisations towards sustainable development. Knowledge on typical products and services procured by governmental organisations is gathered and disseminated trough the internet. 

Another organisation worth mentioning is ‘Milieu Centraal’. This organisation is funded by the Ministry of Environment and offers practical and reliable environmental information for consumers. The information is reviewed by experts and published via the internet and a helpdesk. 

On a local level eco-teams are founded. They consist of a small group of voluntary citizens. These teams work to reduce environmental pollution by monitoring in the field of waste disposal, energy consumption, transport and purchasing. The teams talk about and encourage environmentally friendly solutions.

1.2 Overview

This chapter gives an overview of the identified instruments for energy efficiency. It also identifies those instruments which are of special interest for 5E at universities.

The next table gives an overview of identified instruments that could be relevant for the purchase of 5E in universities. The instruments are selected on the basis of several criteria:

· is the instrument exclusively aiming at profit companies?;

· if not, is the instrument at the moment or in the future applicable to universities in general and 5E in particular?;

· and are purchasers of 5E among the target group of the instrument?

table 1 Overview of instruments and its applicability for universities:

	type of instrument
	Instrument
	applicable/useful to 5E in universities?
	reason for non-applicability

	financial
	CO2-reduction plan
	no
	

	
	Economy, Ecology and technology (EET) programme
	no
	

	
	Energy Programme Subsidies Decree (BSE)
	yes
	

	
	Energy Investment Allowance (EIA)
	only EINP
	EIA is for enterprises

	
	Free Depreciation of Environmental Investments (VAMIL)
	no
	VAMIL is for enterprises

	
	Energy Premium Schemes
	no
	applicable only to non-organisational consumers

	
	Regulatory Energy Tax (REB)
	no
	not specific for 5E

	policy
	Environmental Management Act
	yes
	

	
	Long Term Agreements (MJA’s)
	yes
	

	
	Benchmark covenant
	no
	only for energy intensive industry

	
	energy performance standard (EPN) and energy performance advice (EPA)
	no
	primarily for energy efficiency of buildings

	
	Energy-labelling
	yes
	

	organisational
	NOVEM
	yes
	

	
	Senter
	yes
	

	
	Sustainable Procurement Program
	yes
	

	
	Milieu Centraal
	yes
	

	
	Eco-teams
	no
	applicable to citizens 


1.3  Instruments applicable/useful for 5E in universities

Instrument: EINP

The EINP is especially developed to benefit non-profit sectors such as universities. Only the costs for energy efficiency consults are eligible for funding provided that an investment has been made (within one year) in at least one of the identified improvement options for energy efficiency.

Instrument: BSE

The BSE is applicable to both commercial and non-profit organisations. It provides excellent opportunities for feasibility studies and dissemination projects. It is not clear however whether the development of innovative technology within office equipment leads to a sufficient level of energy efficiency. Such a level is needed to meet the requirements of the program.

Instrument: eco-labelling

There are no obvious barriers for purchasers within the universities to purchase office equipment which carry eco-labels. However, since the procurement regulations at the University of Amsterdan are not mandatory in terms of purchasing eco-labelled products, a large number of purchased appliances is without any eco-label.

Instrument: Environmental Management Act

Each university is bounded by the restrictions and regulations of the Environmental Permit based on the Environmental Management Act. Regulations for energy efficiency are either based on the energy conservation plans (in case of involvement with the MJA1 – see below) or on individual regulations. So far in both situations the Environmental Permit is not explicitly addressing energy efficiency for office equipment.

Instrument: Long Term Agreements (MJA’s)

The majority of the Dutch universities (11 out of 13) has been involved in the MJA1 for this sector
. The goal is to achieve 14% energy efficiency in 2006 compared to 1996. In 1996 the energy consumption of the 11 universities amounted 5,5 PJ. After the preparation of ECP’s, energy conservation projects were planned and implemented. The main energy conservation project (in 2000) were:

· heated/cold storage;

· application of energy efficient central heating boilers;

· insulation of appendages;

· introduction of energy care (four universities).

So far no specific projects on 5E have been implemented. The energy efficiency even deteriorated in 2000 by an averaged 1% due to factors such as the increasing amount of energy consuming equipment.

In the new generation of MJA’s (MJA2) the scope is broadened towards life cycle themes and product development. The MJA2 therefore seems more appropriate for 5E. To date there has been no agreement for a MJA2 for the Dutch universities. 

Instrument: organisational

The various organisations founded provide useful information and know-how on the procurement and use of energy efficient office equipment. In at least one case (Maastricht University) the information is collected and disseminated to a large target group within the university
. An overview of information sources is listed below:

· Novem. Verminder het energieverbruik van uw computer met powermanagement. (Decrease the energy use of your computer with power management). In Dutch.
Brochure on the advantages of power management settings for PC and monitor. Tips for procurement and use of power management in this equipment including reference to energy labels Energy Star and GEEA.;

· Milieu Centraal. Elektrische apparaten (Electric appliances). In Dutch.
Brochure designed for citizens on the use of electric appliances and especially the energy use of use and standby mode of several appliance including computers.;

· Novem. De rollen veranderen: uw nieuwe medespelers in energie-efficiëntie. (Changing roles: new partners in energy efficiency). In Dutch. Handbook for various people involved in energy efficiency within organisations; one of which is the procurement manager. One specific issue is the procurement of office equipment.;

· Novem. Kies energie-efficiënte kantoorapparatuur. (Choose energy-efficient office equipment). In Dutch. Guidelines for procurement, installation and use of energy-efficient office equipment.

Although the membership of the Sustainable Procurement Program is not allowed for universities, the available information and guidelines could prove to be useful for purchasers in the field of 5E within universities (see at www.inkopers.net). 

1.4 Effectiveness of instruments

There is no clear overview of the effectiveness of instruments in general. Such an assessment would be very complicated because several instruments have similar objectives and therefore enforcing as well as synergy effects occur. Also some instruments, in particular the organisational instruments, would be very difficult to measure in quantitative terms. However, in general the opinion is that these instruments at least have had a positive impact on energy efficiency. The energy efficiency within the industry has improved considerably as well as the energy performance of products. The emission of CO2 has increased in a lower rate than the economic growth (relative decoupling).  

Obstacles concerning the instruments mentioned occur as well. An often-heard complaint is the large number of instruments. For interested parties it is difficult to identify the instruments that are relevant to them and, after identification, what the conditions are to apply the instruments. Several consultancy agencies are founded who have specialised in supporting interested parties in search for the right instrument.

Another obstacle in some cases is that regional differences occur when instruments are applied. One example is the Environmental Permit that is issued by municipalities. Between municipalities no harmonisation takes place thus sometimes leading to different regulations and restrictions for otherwise comparable entities.

2. ICT-market in the Netherlands

The status and trends of the ICT-market in the Netherlands are annually described in a monitoring report
. This report is drawn up in a joint effort of the Federation of Information Technology Companies in the Netherlands (FENIT), ICT Telecom and Vifkantec. These three organisations are since 2001 united in the Netherlands ICT Assocation.

FENIT represents approximately 80% of the suppliers of software, hardware and services for IT. ICT Telecom represents companies in the telecommunication sector. Vifkantec is the organisation for suppliers of office furniture and office equipment (copiers, printers, fax).

In this chapter the status and trends for hardware will be examined. In some cases the retrieved data have an overlap with data of suppliers of office equipment.

The ICT-sector in the Netherlands (software, hardware, services) reached a turnover of 26,44 billion euros in 2001 (2000: 25,12 billion euros)
. The contribution to the gross national products amounts 6,18%. The growth of the sector of 5,7% was less in comparison to most other European countries but better than that of the United States and Japan. The market share of the Dutch ICT-sector in Western Europe is approximately 5%.

Within the ICT-sector the share of the hardware section is 48% (2001). This share has slightly been decreasing (1997: 57%) and a further decrease is expected. For the hardware section a distinction between the business market and consumers market is made. The turnover for the business market amounted 3,48 billion euro in 2001, and an additional 413 million euros for office equipment such as copiers, printers and fax.  The turnover for the consumers market amounted 1,91 billion euro. The consumer market for hardware consists almost entirely of PC’s and PC-supplies.

In the business market there is a larger diversity of products such as PC’s, PC-servers, working stations, large systems, networks, printers and others supplies.

3. The procurement process: responsibilities and instruments

In order to get an understanding of the procurement process within the University of Amsterdam, some insight in the organisational structure is necessary.

The University of Amsterdam is with 22.000 students, some 3.000 employees and a budget of 900 million guilders one of the major comprehensive universities in Europe. It has a strong internationalisation programme and offers a number of English language courses. There are seven faculties, covering humanities, social science, law, economics, medicine, dentistry and sciences.

Each of the faculties consists of several departments and is related to several institutes for education and research. 

On a horizontal level the faculties as well as students and employees are supported by the department of Facility Services. This department consists of several sub departments engaged with a variety of services such as housing and accommodations, occupational health and safety, environment management, security, etcetera. ICT services have been delegated to a separate department.

In accordance to the decentralized organisation structure of the university up till now the procurement process has been of a decentralized nature as well. That means that faculties and even departments within faculties have their own responsibility for the procurement of office appliances. The disadvantage of this decentralised process is that the benefits of public procurement are not used and that an up to date overview of stocks of appliances is difficult to establish. However the departments cherish their autonomy because for them it provides a flexible and demand controlled procurement of appliances. It also has become clear that the decentralized approach has not only an organisational side but also very much belongs to the culture of this university thus making it harder to establish any desired transformation.

The ICT department provides the opportunity for public procurement. To date this has been used for the procurement of copiers and PC’s/monitors for common office applications. 

For the latter the University of Amsterdam has signed a master contract with two large suppliers of office appliances (mainly PC’s and monitors). This contract has been drawn by a centralized body. The different faculties and departments can order directly from the supplier / manufacturer. The centralized body however receives a copy of all transactions. Retailers are no additional partners in this process.

This process enables the university to maintain its system of decentralised procurement and on the other hand benefit from the advantages of public procurement. In the (near) future the procurement of products and services will be regulated in a centralized process. For each category of products and services new master contracts will be drawn. The management board of the university has issued a statement which states that all faculties and departments are mandatory to comply with the master contracts. In order to ensure sufficient input of demands and wishes from the faculties and departments a structure of regular meetings with all parties involved will be established. 

Usually the cost criteria and functional criteria very much dominate the procurement process. In general the energy efficiency of office appliances is a criterion of minor importance in the procurement process. A reason for this is also the apparent lack of large differences between the energy performance of the individual manufactures that have been assessed. Knowledge about the energy consumption in the on-mode is used most to assess the performance of the appliances. Suppliers or manufacturers deliver the information used. Other sources of information (product- or eco-labels, life cycle costs, etcetera) are seldom applied.

The life cycle costs are actually allocated to several levels within the university. The procurement itself is allocated to the departments. The costs for energy consumption however are allocated to the level of the university itself. The costs for end-of-life (waste) are usually allocated to the level of faculties. So three different levels are engaged with the life cycle costs of office equipment.

Finally it is worth mentioning here that a procurement platform for Dutch universities does exist which is attended by the procurement officers of most of the universities. At the moment this platform is mainly dealing with the exchange of knowledge. On the longer term it seems possible that the mandate for this platform could increase to the establishment of standardised procurement regulations.

4. Stocks of appliances, annual purchasing volume and energy consumption

The UvA (and most other Dutch universities) doesn’t have yet a centralised registration of the numbers of appliances. That means that the stocks of appliances had to be estimated from interviews with various key persons
 from the university. The estimated numbers apply only to the educational part of the university and not the research area. Research areas are typical for each university and it seems rather difficult to estimate a representative indicator for the stocks of appliances in this area.

The estimated numbers of appliances are listed in table 2.

table 2 Estimated number of appliances at the University of Amsterdam

	Type of appliance
	Stock
	Remarks

	PC’s
	7.000
	Estimation 


	Monitors
	7.000
	Estimation. The majority of this number consists of CRT-monitors mainly 17” size.

Assumed: 86% 17” CRT and 14% 15” TFT

	Printers
	500
	Both laser and inktjet printers. Assumed: 80% laserprinter and 20% inktjetprinter.

	Scanners
	100
	

	Copiers
	250
	

	Fax
	100
	Assumed: 80% laserfax and 20% inktjetfax.

	Multi-functional equipment
	?
	Estimation: only a few at present.

	Servers
	200
	

	PDA
	?
	

	Cellular phones
	?
	


The annual replacement of this stock is dictated by the depreciation period used. In general a period of 3 years can be considered for depreciation. In practice however, since the various faculties and departments hold their own budget for office equipment, usually a longer period applies of 3-5 years.

The suppliers / manufacturers with the highest market share within the university are Dell (PC’s), Sun (servers) and Hewlett-Packard (printers). However other suppliers are sometimes approached as well.

Data of energy consumption is typically based on information from the manufacturers. Within the universities there is no structural monitoring of energy consumption of office equipment.  Therefore a comparison with the overall energy consumption at the university is not easy. Next to that the actual data of overall energy consumption are uncertain and probably do not reflect the current situation.

In 
 also some average data for the energy consumption of office equipment has been given. In table 3 both sources of information are collected. 

In all cases the data is fairly comparable, except for data for PC’s and copiers. The estimation by manufactures (80 W) is twice the amount given by Novem7. It is expected that the power uptake at universities is lower because of the lean configuration that is usually installed. For example most PC’s at the university don’t have a CD-writer or any speakers. Therefore the lower value is listed here. This choice is confirmed by a pilot study at the UvA. 

For copiers the estimated power uptake given by the manufacturer (active mode) is 1.400 Watt. The range mentioned by Novem is 120-1.200 Watt8. Since most of the copiers at the UvA consist of heavy duty copiers here the higher value is listed. In the stand-by mode a power uptake of 160 Watt is estimated.

table 3 Average energy consumption of office equipment in different modes

	type of equipment
	power uptake – active (Watt)
	power uptake – stand by (Watt)
	power uptake – off 

(Watt)

	PC
	40
	20-30
	3

	monitor (17”CRT)
	80
	10-15
	3

	monitor (15” TFT)
	20
	2
	2

	laserprinter
	90-130
	20-30
	3

	inktjet printer
	10-20
	6
	2,5

	copier
	1.400
	30-250 
	5

	laserfax
	30-40
	15
	0

	inktjetfax
	28
	9
	0

	scanners
	12
	4
	0

	server
	300-600
	20-30
	3


Make notice of the fact that only the direct energy consumption has been taken into account here. There are indications that the indirect energy consumption related to office equipment could be considerable as well, mainly because of cooling purposes. It is expected that the need for cooling will decrease when the equipment becomes more energy efficient. At the University of Amsterdam emphasis will be laid on cooling of server rooms. Here the possibilities for optimisation are probably the most promising. 

On the basis of estimated power uptake a scenario for the energy consumption at the UvA has been drawn. The starting points for this scenario are listed in the table below.

table 4 Scenario for energy consumption of office equipment at UvA 

	
	on mode
	stand-by mode
	off mode

	
	hours per week
	hours per year
	hours per week
	hours per year
	hours per week
	hours per year

	PC
	30
	1.350
	10
	450
	128
	6.936

	monitors 
	30
	1.350
	10
	450
	128
	6.936

	laserprinter
	5
	225
	115
	8.511
	0
	0

	inktjet printer
	10
	450
	110
	8.286
	0
	0

	copier
	2,5
	112,5
	117,5
	8.623,5
	0
	0

	laserfax
	0,25
	11,25
	119,75
	8.724,75
	0
	0

	inktjetfax
	0,5
	22,5
	119,5
	8.713,5
	0
	0

	scanners
	0,5
	22,5
	39,5
	1.777,5
	128
	6.936

	server
	168
	8.736
	0
	0
	0
	0


It is estimated that the penetration of power management is rather low especially for PC’s. So PC’s are expected to be mainly in the on-mode during their operation in office hours and not shift to the stand-by mode. Outside the office hours it is expected that a fraction of the PC’s will not be in the off mode. Here this fraction is estimated at 25%.

The most likely causes for this situation is the lack of awareness for this feature as well as the fear for system failures if power management is active. For monitors the situation seems somewhat more positive since the stand-by mode is often engaged. Here the fear for system failures is less apparent. On the other hand monitors are often not turned off and remain in their stand-by mode even outside office hours.

Furthermore it is assumed here that printers, copiers and fax are not turned off outside office hours. Probably this leads to an overestimation of the energy consumption.

In combination with the data for average power uptake per mode this leads to the following estimation for several energy efficiency options for office equipment within the UvA.

table 5 Estimated energy efficiency for several scenarios

	no.
	Scenario
	current energy consumption (calculated)

kWh/year
	energy savings incl. servers (%)
	idem excl. servers (%)

	1
	Power management on PC’s
	2.782.058
	1,7
	2,4

	2
	Large scale penetration of TFT-monitors (75%)
	2.782.058
	14,2
	19,7

	3
	Large scale penetration of TFT-monitors (100%)
	2.782.058
	20,0
	27,9

	4
	Extensive use off mode of printers. copiers, fax
	2.782.058
	11,7
	16,4


The possible energy savings are stated with and without the share of servers. Servers provide for a significant part of the energy consumption, even more because the energy consumption for cooling purposes has not been taken into account yet.

The final cumulative savings potential (scenario’s 1, 2 and 4) is estimated at ±27%.  It will be evident that the uncertainty of this estimate is rather high and that actual savings potential is moving in a large range. 

With table 5 it is possible to estimate the total amount of possible energy efficiency at the University of Amsterdam. An estimated savings potential of 27% would lead to reduced energy consumption of approx. 750.000 kWh per year, which corresponds with 150.000 euro per year. 

An extrapolation on a national scale is also feasible. However the uncertainty of this estimation is high, and even higher for the estimation on national scale, because the number of appliances could not be quantified in a satisfactory manner and some of the other indicators used (e.g. appliance/student ratio) are also based on estimations, not on real time data.

The calculation of the possible energy savings at all universities in the Netherlands is based on fact and figures of all Dutch universities
. The total number of students at universities is approximately 170.000. 

For universities the appliance/student ratio is estimated at 0,7. That means that approximately 120.000 pieces of appliances (mainly PC’s and monitors) are in use. The total annual energy consumption would be around 23.600.000 kWh. The assumption is that the introduction of power management and penetration of TFT-monitors is similar to the situation at the University of Amsterdam.

With (better) use of savings options like power management and procurement of TFT-monitors the possible efficiency could be approx. 6.400.000 kWh/year or 1.300.000 euro/year. 

5. Energy efficient use of office equipment

As stated in chapter 3 no clear overview of the stocks of appliances is possible due to the decentralised organisational structure of the University of Amsterdam. This same drawback appears when analysing the use of energy efficient office equipment. The experiences mentioned in this chapter are mainly based on interviews held with several persons within the university, reports and personal analysis

In most of the appliances the possibility of power management is available. It is not possible to estimate the concrete percentage of appliances equipped with power management.

However, the percentage of appliances where power management is actually applied appears to be rather low. The main reason is the lack of confidence amongst the ICT support staff. Especially in the past the standby mode caused severe problems and downfall to computer networks. Although in general these problems have been solved, there is still a considerable reluctance towards the use of power management.

Another obstacle for the energy efficient use of office equipment is the lack of awareness for energy efficiency. PC’s and monitors are not always put in the off mode when the appliance is out of use. Sometimes printers are used extensively while the potential of a ‘digital office’ is not used efficiently. 

A clear stimulant for energy efficient behaviour is missing. On an organisational level an energy co-ordinator has been installed but without a clear and convincing mandate. It is expected however that after an internal reorganisation in the course of 2003 an energy co-ordinator will be appointed in the department of Housing and Accommodations. A functional profile for this co-ordinator is currently (summer 2003) being prepared.

The emphasis and focus for energy efficiency at the moment has been put to sustainable energy in buildings. Modern technologies for instance for the cooling or heating of buildings and offices as well as re-use of heat are in the centre of attention. Concrete developments are the possible introduction of energy storage in soil layers or building small-scale biomass energy plants.

One important reason for this trend is the seemingly larger impact of these kinds of projects compared to the introduction of energy efficient office equipment.

6. Experience with public procurement

Within the University of Amsterdam there is some experience with public procurement but hardly any for energy efficient office equipment. Centralized master contracts have been signed for the purchase of copiers and pc’s/monitors. In this contracts no specific energy performance has been taken into account other that existing energy label (i.e. TCO).

There appear to be no specific obstacles for public procurement other than the current organisational structure that hampers a centralised approach. But as mentioned in chapter 3 the lack of criteria for the purchase of energy efficient office equipment is largely due to an emphasis on other criteria (costs and functionality) rather than the organisational structure of the university. 
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