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SFD Single Function Device

TCF Totally Chloride Free

TCO Swedish Confederation for Professional Employees

TEC Typical Electricity Consumption

TED Tenders Electronic Daily

UDC Upgradeable Digital Copier

WEEE Waste Electrical and Electronic Equipment

Notation of numbers

The numbers in this study are written according to DIN 1333 (‘Zahlenangaben’) and
DIN 5008 (‘Schreib- und Gestaltregeln für Textverarbeitung’). This means that the comma ‘,’
is the separator between the integer and the decimal part of a number. Numbers with more
than three digits are divided by a blank in groups of three digits (in case of monetary values
the numbers are divided by a dot in groups of three digits).

Examples:

§ The price of electricity is 0,18 € per kWh

§ Germany has 82 000 000 inhabitants

§ The price of a television set is 1.499 €

Due to calculational reasons, the numbers of some data in this study suggest a higher
precision than there is in reality. Please note that in general only two counting digits can be
assumed as level of precision.
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1 Introduction

Due to the market power of the purchasing activities of public authorities, green public
procurement can make an important contribution to reducing environmental impacts and to
changing unsustainable production and consumption patterns. Beside the direct positive
effects on the environmental impacts, GPP can also stimulate innovation of environmental
technologies (demand-pull effect) and serve as an example for private procurement.

However, according to the findings of a previous study which mapped the status of GPP in
the (then) 25 Member States, there is still a lot of space for improvement regarding GPP in
all Member States (Bouwer et al. 2005 and 2006). Amongst others, the main barrier for GPP
is the ‘perception that environmentally friendlier products would be more expensive’ (Bouwer
et al. 2005: 27), which has been the result of earlier studies also (see e.g. Günther 2003).

In order to gain more insight into the real situation regarding the costs and benefits of GPP,
the study at hand had been put out by the Commission to Öko-Institut e.V. and ICLEI – Local
Governments for Sustainability. The entire study comprises 3 tasks:

Task 1:  Comparison of costs / market research: collection of information on the costs of
green public purchasing as compared to non green purchasing

Task 2:  (Additional) costs for individual purchasing authorities of buying ‘green’ products
(administrative and product costs)

Task 3:  Potential of GPP for the spreading of new/recently developed environmental
technologies

The report at hand (Part 1) covers Task 1.

2 Goal and scope of the study

The goal of task 1, the study on ‘Costs and benefits of Green Public Procurement in Europe’,
is to compare the economic costs and benefits of GPP versus standard purchasing for
national governments and individual purchasing authorities.

In order to achieve this goal, the life cycle costs of green product versions were compared to
those of non green product versions for 2 product types in the following 11 product groups:1

1  These 11 product groups were selected for this analysis by the Commission, based on the findings of the
study of Bouwer et al. 2006, which identified them as being suitable for immediate greening.
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1. Construction work

2. Transport: buses and bus services

3. Transport: passenger cars

4. Cleaning products and services

5. Clothing

6. Electricity

7. IT devices: computers and monitors

8. IT devices: printers and copiers

9. Food

10. Paper

11. Furniture

The following figure clarifies the terms ‘product group’, ‘product type’ and ‘versions’.

Figure 1 Differentiation between the terms ‘product group’, ‘product type’ and ‘versions’

As differences in costs between the Member States can be expected, a representative
sample of Member States was selected, for which the analysis was carried out (see
section 4).

The results of this study shall feed into the Impact Assessment, setting out the social,
economic and environmental impacts of policy options proposed in a Commission
Communication. The main objective of this Communication will be to foster the
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implementation of national strategies for GPP based on EU-wide target setting and regular
monitoring and benchmarking.

Next to actual results of the LCCA for green versus non green product versions in the
considered product groups, the applied LCC-methodology is also seen as an important
means to foster the implementation of GPP. Therefore, the study at hand also gives a
detailed description of the LCC methodology and a short guidance on how to use and
transfer the results (to other products or Member States).

After the detailed description of the LCC methodology (see section 3), section 4 elaborates
on the selection of the four Member States. The section on the LCCA of the 11 product
groups (section 5) is structured consistently. However, due to the differences of the products
analysed, it was not possible to give all product groups an identical structure.

The following paragraphs shortly describe the single work steps conducted for the LCCA in
each of the 11 product groups, which also give the thread through the sections on each
product group.

(1) Selection of three typical product types within each product group, specification of
green versus non green version
Most of the 11 product groups cover a broad range of product types with different benefits as
well as different environmental performances and costs. Therefore, a representative
selection of three product types was made within each product group2. The selection focuses
on high priority products or services, taking into account environmental impacts, the
relevancy for procurement, as well as products being representative for their product
category or the analysed country.

For each product type, a green and a non green version was compared. Bouwer et al. (2005)
recommend in their conclusions that purchasers in Member States should be stimulated to
use the criteria of eco-labels, even if they are not European labels or not from their own
country. Also, the European Commission (2004b) states that “contracting entities that wish to
define environmental requirements for the technical specifications of a given contract … may
use, but are not obliged to use appropriate specifications that are defined in eco-labels, such
as the European Eco-label, (multi-)national eco-labels or any other eco-label provided that

2  An exception is product group 6 (‘Electricity’), where it is not possible to define three different product types.
Instead, in this product group three different green versions are compared to one non green version.
Additionally, in some product groups it has not been possible to gain prices and costs for three product types.
To somehow compensate for that in product group 9 (‘Food’) four product types have been analysed.
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the requirements for the label are drawn up and adopted on the basis of scientific information
using a procedure in which stakeholders […] can participate, and provided that the label is
accessible and available to all interested parties.” Criteria to select green versions were
therefore mainly derived from existing European or national product labels, but also publicly
available from green procurement guidelines or comparative product assessments. An
important aspect was to select product versions which are directly comparable regarding the
function they provide and the quality of this function (see also section 3.3.2).

The selection of the product types is described in the respective sections on the product
groups.

(2) Definition of cost elements and additional parameters for each product group
The nature of life cycle costs depends on the specific product group. Depending on the
product group and type, different cost elements were taken into account. As outlined in
section 3.3.1, relevant cost elements can be grouped into three main categories: purchase
and installation, costs during use phase and costs for disposal.

To calculate the life cycle costs, next to the cost elements additional parameters regarding
use patterns or the overall life time of the products had to be defined. Examples are the
mileage per year for buses and bus services or passenger cars, time in on-/stand-by-/off-
mode and prints per year for IT devices, overall electricity demand, and so on.

The relevant cost elements and additional parameters for each product group and type are
described in the respective sections on the product groups.

(3) Market research, calculation and comparison of life cycle costs
For each product type, including green and non green version, data on product specific cost
elements and additional parameters was collected in/for each selected Member State.
Various data sources were used for the market research, like European or national statistics,
European or national industry associations (e.g. for market data, data on use patterns or
contacts to manufacturers), individual manufacturers, national procuring authorities or
internet research.

With this data the LCC of the three product types in each of the 11 product groups were
calculated, comparing the green and non green version for each product type.
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3 LCC methodology

3.1 Introduction to LCC

The core methodology that will be applied to calculate the costs and benefits of GPP versus
standard purchasing for national governments and individual purchasing authorities is the
methodology of life cycle costing (LCC). LCC is generally defined as assessment of all costs
which are connected with a certain product, directly covered by one or several actors in the
life cycle of this product (Hunkeler et al. 2007). In the study at hand the costs for the
procuring authority are assessed. Life cycle costing (in contrast to only focusing on the
purchase price) is especially useful if a relevant share of costs incurs during the use or end-
of-life phase of the analysed products or services.

Life cycle costing has already been applied in the beginning of the early 20th century for
purchasing decisions in the US. Traditionally, LCC is mainly used for larger investment
goods or products with a long life span and high initial costs (e.g. public buildings, power
plants, military equipment). In recent years, the LCC concept also gained more attention in
the discussion on life cycle assessment (LCA) and sustainability management3 and also in
the context of GPP. LCC is seen as one important means to foster GPP, as it is assumed
that more environmental friendly products might have a higher purchase price on the one
hand, but on the other hand presumably have lower follow-up costs due to lower costs for
maintenance, energy and/or water consumption and/or disposal.4

Regarding the conduction of a life cycle cost analysis (LCCA) there are several international
and national standards and guidelines for special applications (e.g. ISO 15663-2:2001,
DIN EN 60300-3-3, DSR 2005). Some aspects are also covered by conventional investment
cost calculation methods, which can and should be considered in a LCCA, e.g. regarding
dynamic aspects of the LCC. (Walz/Gramlich 2004)

3  For example in 2002 a SETAC (Society of Environmental Toxicology and Chemistry) working group on LCC
was established (de Haes et al. 2002; Hunkeler and Rebitzer 2003) with the goal of harmonising various LCC
approaches and developing a guiding document for LCC. The book is planned to be published within 2007
(Hunkeler et al. 2007).

4  See for example the respective section on the EU GPP website
(http://ec.europa.eu/environment/gpp/gpp_and_life_costing_en.htm)
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3.2 Integration of LCC in public procurement

Life cycle costs can play a role in two different stages of the procurement process: (1) when
drawing up the technical specifications of the call for tender, and (2) when awarding the
contract according to criteria that have been included in the call. In addition, life cycle costs
can be included in variants.

Technical specifications describe the subject matter of the contract in a way every bidder can
understand the same, so that the procurement officer receives bids which he can compare.
Technical specifications define the criteria that every bid has to fulfil. According to art. 23 of
the relevant Procurement Directive 2004/18/EC, technical specifications can also contain
environmental criteria. It is allowed to include life cycle costing aspects into the specification.
The procurement units can e.g. demand that the product has a specific minimum life span, or
that the material can be recycled after use.

If the procurement officer is not certain that there are products on the market that meet the
requirements in regard to life cycle costs, he or she can also ask bidders to submit ‘green’
variants. All offers then have to fulfil the same basic set of requirements. In addition, the call
for tender can ask for green variants that especially take life cycle costs into account.

Life cycle costs are especially interesting when drawing up the award criteria. Under
European procurement law it is possible to award the contract either based on the lowest
price, or on the tender that is economically most advantageous (art. 53 of the Directive
2004/18/EC). To decide whether a tender is economically advantageous, different criteria
(award criteria) can be taken into account. These also include environmental criteria.
Generally all criteria

§ have to be linked to the subject matter of the contract;

§ shall not confer an unrestricted freedom of choice of the contracting authority;

§ shall be expressly mentioned in the tender documents; and

§ shall not infringe on EU law.

These requirements reflect established case law of the European Court of Justice (ECJ). The
first condition is always met in the case of award criteria that relate to life cycle costs: Life
cycle costs are defined as the sum of all costs, which are connected with a certain product or
service, covered by the procuring authority in the entire life cycle of this product. As such,
they have a direct link to the contract to be awarded and will generally not infringe on the
basic principles of EC law such as non-discrimination and transparency. The fact that the life
cycle costs of the product or service are used as one of the criteria to award the contract has
to be mentioned in the tender documents. In addition, the relative weighting that is given to
each of the criteria has to be specified in the tender documents according to art. 53 of the
Directive 2004/18/EC.
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3.3 Guiding principles and general aspects

LCC will be conducted with respect to several guiding principles and general methodological
aspects, which are described in the following paragraphs.

3.3.1 Life cycle perspective

LCC considers the entire (physical) life cycle of a product, from production to disposal.
Depending on the perspective taken in an LCCA, the costs of the different stages can be
calculated more or less detailed. For example, in the study at hand the production costs of
the products to be purchased are not calculated in detail, as the relevant cost element for the
purchasing authority is the price for the final product. However, the purchasing price (usually)
comprises all costs for producing the respective product plus a certain profit margin.

The LCC analysis will be conducted under the perspective of an individual purchasing
authority. This means that all costs which are connected to the defined product types and
versions, and which have to be borne by the purchasing authority are included in the LCC. In
general the following cost elements are included:

§ Purchase and installation: The cost of purchase is relevant in most cases, except if a
leasing system is chosen instead of acquiring property of the product. Additional
installation costs might incur in some cases, e.g. in case of heating devices.

§ Costs during the use phase of the products: In many cases the costs during the use
phase are at least as important as the purchase or installation costs. Costs which are
relevant during the use phase are for example costs for

- electricity: e.g. for lighting, heating, IT devices;

- fuel, gas, etc.: e.g. for buses, passenger cars, heating;

- consumables: e.g. for printers and copiers (toner or ink, paper…);

- training: e.g. for bus and car drivers, if relevant;

- service and maintenance, e.g. possibly applicable to large multifunctional imaging
equipment; or

- other: e.g. taxes, insurance costs, government aid, etc.

§ Disposal costs: For some of the product groups the costs (or fees) for the disposal of
waste from public authorities strongly depend on current regulations. For example,
waste electrical and electronic equipment (WEEE) from public authorities can be
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disposed free of charge in the EU if this waste is similar in nature and quantity to that of
private households5.

For each product the relevant cost elements are considered. ‘Relevant’ means that the costs
for this element either are different for the green and the non green version, or that the costs
account for a substantial part of the overall costs connected to the product or service. Taking
costs into account, even if there are no differences between the green and non green
version, is important for evaluating the relevance of the differences in costs between the two
versions: if a substantial part of the costs is excluded from the cost assessment, the
differences between the green and non green version seem more relevant than if all costs
are included. However, a reasonable choice has to be made when defining the ‘relevant’
costs, as in some cases it will not be possible (and will not make sense) to include all
possible costs.

The decision, which cost elements are considered in the LCCA, is described more detailed in
the sections on the regarded product groups and types.

3.3.2 Function based approach and functional unit

An LCCA is always conducted for a certain function which has to be fulfilled by the analysed
system. This function is quantified by the functional unit, which provides a reference to which
all costs are related. The functional unit has to be equivalent for both versions (green and
non green) of the analysed product or service types.

This principle is most important, as otherwise products or services would be compared,
which actually are not comparable. For example, it does not make sense to compare a
subcompact passenger car, mostly used to transport one person with little equipment over
short distances, with a light-duty vehicle of up to 2.8 tonnes (permissible maximum weight) to
transport certain goods. Similarly, this approach ensures that not only certain products are
compared, but all processes which are necessary to deliver a certain function. For instance,
it does not make sense to compare only the prices of two different detergents, but one has to
consider all elements necessary to fulfil the function of cleaning a certain item or surface,
such as direct labour costs, administrative costs, etc.

5  Article 3 (k) WEEE Directive defines ‘WEEE from private households’ as ‘WEEE which comes from private
households and from commercial, industrial, institutional and other sources which, because of its nature and
quantity, is similar to that from private households’.
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3.3.3 Iterative approach

Sometimes it is necessary to change decisions or assumptions (regarding system
boundaries, included cost elements, etc.) made at first hand with regard to information
gained in a later stage of the LCCA. This has been done as far as possible in this LCC-study,
however, financial and time restrictions were limiting factors.

3.3.4 Actor specific calculation

LCC have to be calculated on an actor specific basis. To calculate the ‘total costs’ that incur
during a certain product life cycle does not make sense, as, for example, the costs of one
actor (e.g. the investment costs for a purchaser) are revenues for another actor (e.g. the
supplier or manufacturer of the product). In order to gain relevant information for decision
makers, it therefore makes more sense to calculate the LCC from a certain actor’s
perspective. For each actor, different cost elements are relevant in detail.

As outlined above (section 3.1) the LCCA will be conducted under the perspective of an
individual purchasing authority, i.e., all relevant costs which have to be borne by the
purchasing authority, are considered.

3.3.5 System boundaries

The system boundaries define for which geographic region the LCCA is conducted or which
cost elements6 are included in the LCC. Similar to the functional unit, the system boundaries
also have to be identical for both analysed versions of the regarded product or service types.

Possible cost elements are described in detail in section 3.3.1 on the life cycle perspective.
The system boundaries will be defined for each product group or product type in the
respective sections.

3.3.6 Transparency and confidentiality

Due to the complexity of life cycle cost calculations and the potential uncertainty of certain
cost elements, transparency is essential for the credibility and a proper interpretation of the
results. Such transparency also ensures the possibility to transfer the results to other product
groups and types or other Member States than those chosen in this study. However,
especially regarding costs, confidentiality issues often make it impossible to publish all data
in detail, as manufacturers or service providers are often very reluctant to give any concrete
figures to the public.

6  E.g. costs for purchase, installation, transport or disposal; operating costs as for energy, water or
consumables, etc.
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The present study aims to balance both aspects – on the one hand, to give the most possible
transparency regarding calculation methods, and also data used; on the other hand, to
consider confidentiality issues important for manufacturers or service providers, by only
depicting averaged costs which cannot be traced back to single manufacturers.

3.3.7 Data availability and uncertainty

Cost data is often confidential, and therefore sometimes difficult to collect. Also, data
uncertainty can be quite high, resulting from fluctuations between geographical regions (e.g.
variation of water prices within Germany); between purchase prices for products of different
brands; or from temporal developments (e.g. time-related development of electricity or water
costs). It is most important to make those uncertainties clearly transparent and to analyse
their relevance with regard to the result of the LCC (e.g. through sensitivity analyses).

3.4 Modelling aspects

3.4.1 External costs

Externalities can be defined as value changes caused by a business transaction, though not
included in its price, or as side effects of economic activity (Galtung 1996). When these value
changes are expressed in monetary terms, one speaks about external costs. By definition,
these costs are no real cash flows for the directly involved actors and are usually borne by
society in general (i.e. governments, state, municipality, and so on). For the following
reasons, external costs will not be considered in the study study at hand:

§ There are a lot of uncertainties regarding the methodologies applied for monetisation.

§ The integration of external costs would give quite intransparent results with regard to
real cash flows and monetised external effects.

§ The environmental impacts of the analysed product groups were already assessed
separately in previous studies (e.g. RELIEF or TAKE-5-studies). An integration of
external costs would then mean double counting of environmental aspects.

The exclusion of external costs in this study does not mean that it is generally not useful to
internalise external costs in the price for products causing social or environmental damage
(or added value). In contrary, the internalisation would mean that costs (and benefits) which
are currently borne by the society in general have to be borne by the actors who are directly
responsible for them.
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3.4.2 Currency exchange rates

Cost data of the Member States Sweden, Slovenia and Czech Republic, which are not part
of the Eurozone, is presented in Euro, using the following average interbank exchange rates
in 2006:7

§ Sweden (Krona): 1 SEK = 0,10812 EUR

§ Slovenia (Tolar): 1 SIT = 0,00418 EUR

§ Czech Republik (Koruna): 1 CZK = 0,03532 EUR

3.4.3 Current and future prices for operating media

The current prices and the future development of the prices for operating media, such as
electricity, diesel or other fuels, natural gas, ink, etc., are relevant for those products for
which these consumables are used during the use phase. In the study at hand this applies to
products like heating systems, lighting, passenger cars, buses, printers/copiers and
computers. For example, to calculate the costs for electricity that incurs due to the use of a
computer during the whole product life, the electricity demand of each period (i.e. 1 year) has
to be multiplied with the prices per kWh electricity in each period.

Obviously the estimation of future prices cannot be an accurate forecast, but is an estimation
based on past developments and important future influences on price formation. Especially in
the energy sector such estimations are connected with a high degree of uncertainty. The
following sections describe the current prices and the methodology to estimate the future
development for the various operating media.

Starting from a first LCCA based on the described base case assumptions, it is decided
whether it makes sense to assume different price developments and to calculate sensitivity
analyses with e.g. strongly increasing or strongly decreasing prices for operating media. This
decision is mainly based on the share of the operating media at the total LCC, and whether
therefore the overall result is sensitive to changes in the underlying assumptions.

7  See: http://www.oanda.com/convert/fxhistory (last visited 16. April 2007)
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3.4.3.1 Electricity

The current electricity prices in the selected member states8 are as follows:

§ Sweden: 0,0707 €/kWh

§ Germany: 0,1186 €/kWh

§ Spain: 0,0931 €/kWh

§ Czech Republic: 0,0882 €/kWh

(Source: Eurostat, industrial customer with 10 GWh/a9, including all taxes, January 2006)

Concerning the future price development, a conservative approach was adopted, which
means that in the base case calculations constant prices were assumed, only corrected by
inflation, with the future inflation rate equivalent to the average inflation rate of the past.10 An
analysis of the electricity prices (source: Eurostat) of the selected Member States between
1996 and 2007 (longest available period) resulted in the average annual inflation rates of the
electricity prices as outlined in the following table (base case assumption).

In order to provide appropriate data for sensitivity calculations, a statistical analysis of the
annual inflation rates of the selected MS was carried out for the period between 1996 and
2007 (see annex). This analysis came to the conclusion that the sensitivity calculations
should not be based on extremely high/low figures, as they would over-estimate the
development. Hence, for the scenario ‘strongly increasing prices’ the corresponding figures
of the upper quartile (75% quartile) were selected, whereas the scenario ‘strongly decreasing
prices’ is referred to the corresponding figures of the lower quartile (25% quartile). The
figures gained for the selected MS are shown in the following table as well.

8 These selected Member States comprise the Czech Republic, Germany, Spain and Sweden. Regarding
Finland, information on electricity prices is not indicated, as this Member State is only relevant for the product
group ‘Food’ and ‘Textiles’, in which no electricity is needed. Furthermore, no data is given here for Slovenia
due to the fact that this Member State is only considered within the product group ‘Electricity’ itself.

9 This figure is in the order of magnitude of the electricity procurement of the defined reference city.
10  Obviously also the assumption of future inflation rates bears some degree of uncertainty, as the inflation

cannot be accurately predicted either.
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Table 1 Future development of electricity prices

Base case
assumption

Strongly increasing
prices

Strongly decreasing
prices

Sweden 3,9% 7,2% -11,2%

Germany 0,4% 5,8% -3,2%

Spain 0,6% 3,5% -6,2%

Czech Republic11 7,7% 15,6% -0,1%

3.4.3.2 Fuel and natural gas

In the following table the prices for fuel and natural gas for the selected Member States are
summarised (including VAT and fuel taxes, Oil Bulletin 2007 and eurostat 2006):12

Table 2 Fuel costs for calculations

Super
[€/l]

Diesel
[€/l]

Bio-ethanol
[€/l]

CNG
[€/kg]

Natural Gas
[€/kWh]

Sweden 1,30 1,09 0,54 - 0,046

Germany - 1,14 - 0,84 0,044

Spain - 0,95 - - 0,025

Czech Republic - 0,99 - - 0,028

The future development of fuel prices is very difficult to foresee. On one side, there is a
strong interlinkeage with the price development of crude oil, and on the other side factors like
the liberation of the market play an important role in price formation. In a study that was
published at the end of 2006 (EU 200613), scenarios on high oil and gas prices were drawn.
Already now the fuel price level has exceeded this price level.

Against this background, a conservative scenario was chosen and the fuel costs were
increased with the (current) inflation rates of the selected Member States, which are shown
in the following table. For possible sensitivity analyses on the future price development of
fuel and gas prices, a higher price development was defined, with an inflation rate which is
20% above the average inflation rate of the Member States. The assumed inflation rates are
shown in the following table.

11 Due to data gaps, for the Czech Republic the analysis was only carried out between 2000 and 2007.
12  Source: Gaspreise für private Haushalte und industrielle Verbraucher in der EU zum 1. Juli 2006. Statistik

kurz gefasst. UMWELT UND ENERGIE 19/2006. Eurostat 2006
13  European Energy and Transport - Scenarios on high oil and gas prices. European Communities, 2006
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Table 3 Inflation rates of the selected Member States (Eurostat 2007) for the base case
scenario (left column) and for sensitivity calculations with increasing prices (right
column).

Annual inflation
March 2007

Sensitivity analysis
increased inflation

Sweden 1,6% 1,92%

Germany 2,0% 2,40%

Spain 2,5% 3,00%

Czech Republic 2,1% 2,52%

3.4.3.3 Other operating media

In some product groups operating media like ink cartridges, costs for maintenance (material
and personnel) or similar cost elements are relevant. The current prices for these other
elements are described in the respective sections of the report.

These prices were increased with the (current) inflation rates of the selected Member States,
which are shown in the following table.

Table 4 Inflation rates of the selected Member States (Eurostat 2007)

Annual inflation
March 2007

Sweden 1,6%

Germany 2,0%

Spain 2,5%

Czech Republic 2,1%

3.4.4 Discounting

Present and future costs have to be evaluated differently, as in general people prefer to buy
goods and services rather today than later. For example, 1 Euro today (time point t0) is worth
more than 1 Euro in e.g. five years time (t5), due to the fact, that money which is not spent
today can be invested to yield a certain return in the future. Therefore, to pay a bill of
100 Euros in five years time, less than 100 Euros have to be invested today.

Usually all costs connected to a system under consideration are referenced to the present
(t0), i.e. for all costs, the net present value (NPV) is calculated by using a certain discount
rate for future costs. The investment costs do not have to be discounted, as they are spent
immediately, i.e. in t0. Obviously, discounting is only relevant for those product groups, where
costs incur during the use phase or for the disposal of the regarded product (e.g.
construction work, transport (buses, passenger cars), copiers/printers, computers, etc.).
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The net present value of x Euro to be spent in y years is the amount of money that has to be
invested today to give x Euro after y years.

To calculate the NPV of a certain alternative, the following steps are carried out:
1. All costs are assigned to the time period, in which they occur. The period could be of

various lengths, however, usually and in the study at hand, a period length of 1 year is
assumed.

2. All expenses that occur within a regarded period are assumed to occur at the end of this
period (end-of-period convention). This means that all running costs of the first year are
treated as if they occurred at the end of the first year (in time point t1).

3. An exception of the end-of-period convention is the costs for the initial investment
(acquisition/installation costs). They are not assigned to the end of the first period (t1), but
are regarded to occur in the beginning of the first period (t0).

Example: The regarded investment good is purchased for a price of 900 Euros. It has a life
span of 10 years and needs electricity. Maintenance is conducted every two years. For both,
electricity and maintenance costs, an inflation rate of 2% is assumed. For end-of-life disposal
after 10 years the procurer has to pay 30 Euro. The following table gives the real costs
incurring in the time period t0 to t10.

Table 5 Real costs of an example investment (rounded figures, in Euro)

Period

Cost element
t0 t1 t2 t3 t4 t5 t6 t7 t8 t9 t10

Investment 900

Electricity demand 50 51 52 53 54 55 56 57 59 60

Maintenance 80 83 87 90

End-of-life disposal 30

4. The costs of each cost element in each period is discounted to give the NPV of the cost
element (i.e. at time point t0) using the following equation:

NPV = C x discount factor

C = costs in period n

Discount factor = 1 / (1+r)n with r = discount rate and
n = number of period in which the costs occur.

5. The sum of costs per period of each cost element gives the total NPV of this cost element
for the whole life span of the product.
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6. The sum of all discounted cost elements are the total discounted life cycle costs of the
product.

Example: The following table shows the discount factor (calculated with a discount rate of
4,40%), the discounted costs per cost element and period, and the total NPV per cost
element and the total life cycle costs.

Table 6 Discounted costs of an example investment (rounded figures)

Period

Cost element
Total
NPV

t0 t1 t2 t3 t4 t5 t6 T7 t8 t9 t10

Discount factor 1,00 0,96 0,92 0,88 0,84 0,81 0,77 0,74 0,71 0,68 0,65

Investment 900 900

Electricity demand 432 48 47 46 45 44 42 41 40 40 39

Maintenance 274 73 70 67 64

End-of-life disposal 20 20
TOTAL LCC 1.626

Selection of the discount rate:
The discount rate is usually defined according to the long-term interest rate, which
represents best the costs for equity of public authorities.

The following table shows the long-term interest rates of the selected Member States.

Table 7 Long-term interest rates of the selected Member States

December 200614 March 200715 12-month expectation15

Sweden 3,65% 3,84% 4,40%
Finland 3,82% * *
Germany 3,77% 4,00% 4,30%
Spain 3,82% * *
Slovenia 3,90% * *
Czech Republic 3,68% 4,04% 4,40%
* not available

14  Source: European Central Bank, Harmonised long-term interest rates for convergence assessment purposes,
percentages per annum; period averages; secondary market yields of government bonds with maturities of
close to ten years (http://www.ecb.int/stats/money/long/html/index.en.html, last visited at April 20th, 2007)

15  Source: DekaBank: Volkswirtschaftliche Prognosen. March 26th, 2007. Individual value for March 2007, and
12-month expectation.
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As the variation of the interest rates is smaller between the selected Member States than
their variation in time, and also for simplification reasons, it seems reasonable to define one
common discount rate for all selected Member States.

To take a conservative approach (i.e. in favour of the non green version, which are assumed
to have lower investment but higher running costs), and also as the trend seems to be
towards higher discount rates in future, this common discount rate is set to be 4,40% for all
selected Member States.

3.4.5 Allocation

Allocation means the assignment of costs which are not directly attributable to certain
products. A common example is the allocation of general and administrative costs (overhead
costs) to a certain product or service unit. In the proposed study it is intended to allocate the
cost as most as possible to the causing product or service.

The allocation procedure depends on the product or service under consideration and is
described in the respective sections, if relevant.

3.5 Use and transfer of the results

The life cycle cost analyses shown in this report represent exemplary calculations for four
selected Member States and some 30 products relevant for public procurers. Obviously there
are various differences between the Member States selected for the LCCA in this report, e.g.
regarding prices for the purchased products, user’s behaviour or prices for operating media,
and subsequently the results differ more or less between the selected Member States.
Therefore, the LCC for these products in other than the selected Member States will differ
from the results of this report as well. Additionally, only a selection of three product types in
11 product groups could be considered – and most of these products are again a well
specified example of a certain product category (e.g.: product type 11.2 are ‘Envelopes –
DIN long format (110x220 mm), self-adhesive without paper stripe, and with window’ – of
course there is a variety of other kinds of envelopes used in public authorities). Even though
the examples were selected with regard to their importance for public procurement, there are
still important products which could not be considered in the study at hand.

If public authorities intend to estimate expected costs (related to the environmental criteria of
a tender) from any other country than the Member States, or if other products than those at
hand shall be procured, the existing information shall allow an estimation in a lot of cases.
This is due to the fact that, using the accordant calculation, very similar results can be
expected (e.g. because prices between other and the Member States do not differ
significantly, or because the product to be procured is very similar to the one at hand and the
absolute or at least the relative costs are quite alike). In other cases, though, it could be
reasonable to adjust the present calculation to meet own requirements.
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In principle, there are three possibilities to adapt or transfer the results of the study at hand to
another Member State or another product to be procured as they are variably complex and
elaborate. However, doing investigation on the cost data will be necessary in any case.

The first possibility to transfer the results is quite simple. It is applicable in all cases if no
other costs than the investment costs, mostly represented by the purchase price, have to be
considered, and if the results shall be transferred to another than the selected Member State.
In such a case, procurers could investigate the market for the products selected in the study
at hand and find out the prices for both the green and the non green version, as defined in
this study, for their own country. This is the case e.g. for the products in the product groups
‘Electricity’, ‘Food’, ‘Paper’, or ‘Furniture’. The information sources given in the sections on
these product groups or in the annex can be helpful to identify possible sources of
information in the own country.

For product types where also other cost elements have to be included in the calculations, the
transfer is a bit more challenging. In principle there are two further possibilities to transfer the
results of this study.

The second possibility to transfer the results is applicable the calculations conducted for a
product selected in this report shall be transferred to another than the selected Member
States.

Starting point is the detailed structure of the life cycle costs of the product or service. Ideally,
for each cost element own cost data should be available to adapt the results of each cost
element:

§ The purchase price or installation cost for a certain product is replaced with the
purchase price applicable for the specific authority.

§ The costs for each operating media are divided by the specific price assumed in this
study (per unit operating media, e.g. ‘Euros per kWh electricity’, neglecting calculatory
elements like future price development or discounting). The resulting value is then
multiplied with the specific price applicable for the specific authority.

§ The costs for (or revenues of) disposal (or resale) are replaced with the respective
costs or revenues relevant for the specific authority.

The advantage of this method is that it can be conducted by procurers without having great
experience in cost calculating. The disadvantage, however, is that it is rather an estimation
than a proper re-calculation, as especially during the adaptation of the costs for operating
media some simplifications are inherently applied. However, in a lot of cases this estimation
will be sufficient for the purposes it should serve.

The third possibility to transfer the results can be applied in all cases, i.e. both for products
selected in the study at hand, and where the calculations shall be conducted for other
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Member States, as well as for products not selected in this study. In this case, the
calculations described and conducted in this study can be adapted with own data and
assumptions. This means the identical calculation procedure is conducted, however, certain
assumptions or data are replaced. This adaptation of the calculations conducted in the study
at hand is more detailed than the other possibilities to transfer the results, and experience in
cost calculation is needed.

The following working steps are to be accomplished. At each step the assumptions and data
used in this study should be read and evaluated carefully to investigate, whether they have to
be changed or should be adapted.

Step 1:  Definition of the function and the functional unit (see also section 3.3.2);

Step 2:  Selection of the conventional (non green) and the green version to be compared;

Step 3:  Identification of all relevant cost elements and of all further parameters necessary
for the calculations; Life cycle perspective (section 3.3.1);

Step 4:  Market research on costs and prices and specification of all further parameters;

Step 5:  Derivation of inflation rates for the future development of the prices for operating
media (see also section 3.4.3);

Step 6:  Calculation of the costs per cost element and period (e.g. usually period of one
year are distinguished), discounting of the costs per period with a defined discount
factor (e.g. calculated with the typical interest rate) to give the Net Present Value
and addition of all discounted values (see also section 3.4.4).

4 Selection of a sample of representative Member States

The analysis of the LCC of GPP as compared to non green purchasing shall be conducted
for a representative sample of Member States. As it was not possible to do the calculations
for all 27 current Member States, it was agreed to conduct the LCCA for four Member States
in each product group.

As basis for all product groups the Member States Finland or Sweden16, Germany, Spain and
Czech Republic were selected (the reasons for this selection are given in section 4.1 below).
If there were product specific reasons, another selection could have been made in the
respective product group. This is true for product group 6 (‘Electricity’), where Slovenia was

16  Finland and Sweden are very similar in terms of the selection criteria applied. Therefore there was no clear
preference for one or the other. It was agreed in the project team, that either of these two Member States
could have been chosen without giving any further rationale. Incidentally for 10 out of 11 product groups
Sweden was chosen.
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selected instead of Spain (see explanation below). Table 8 gives an overview of the selected
Member State by product group.

Table 8 Selected Member States for the LCC-Analysis of GPP vs. non green purchasing

Product group Member
State 1

Member
State 2

Member
State 3

Member State
4

1. Construction work Sweden Germany Spain Czech Republic

2. Transport: buses and bus services Sweden Germany Spain Czech Republic

3. Transport: passenger cars Sweden Germany Spain Czech Republic

4. Cleaning products and services Sweden Germany Spain Czech Republic

5. Clothing Sweden Germany Spain Czech Republic

6. Electricity Sweden Germany Slovenia17 Czech Republic

7. IT devices: computers and monitors Sweden Germany Spain Czech Republic

8. IT devices: printers and copiers Sweden Germany Spain Czech Republic

9. Food Finland18 Germany Spain Czech Republic

10. Paper Sweden Germany Spain Czech Republic

11. Furniture Sweden Germany Spain Czech Republic

The advantage of selecting the same Member States for each or most of the product groups
is, that the economic costs and benefits of green public purchasing (compared to non green
purchasing) of the regarded product groups and types can be directly compared for each
selected Member State. This helps to prioritise procurement activities with regard to least
costs or most economic benefit.

4.1 Rationale for the selection

The selection of the four Member States Finland or Sweden, Germany, Spain and Czech
Republic was based on the comparative price-levels and took into account several additional
aspects. These aspects were

§ Status of GPP19

§ Relevance of ‘price obstacle’19

17  See reasons outlined in section 4.2
18  Finland has the highest consumption of coffee per capita: it amounts to 11.8 kg per year with increasing

tendency. This is by far the highest per capita coffee consumption worldwide. As coffee has been chosen as
product type Finland was selected from the two options Sweden and Finland.

19  according to Bower et al. 2005
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§ Regional aspects

§ Expected availability of data for the life cycle cost analysis.

Table 9 shows the comparative price levels for EU 25 countries in 2005. The data is
expressed in relation to EU 25 = 100. For the selection four categories were built: a very high
price level (more than 120) can be found in Denmark, Ireland, Finland and Sweden, followed
by eight countries with price levels between 100 and 110. For those countries with price
levels lying below the European average, a subdivision into two groups was carried out, i.e.
price level between 75 and 99 and price level of 74 and below.

Table 9 Comparative price levels of EU 25 in 2005

Comparative price levels 2005
Denmark 136
Ireland 123
Finland 122
Sweden 121
France 109
Luxembourg 107
Netherlands 105
United Kingdom 105
Belgium 104
Germany 104
Austria 103
Italy 103

EU 25 countries 100
Cyprus 94
Spain 90
Greece 88
Portugal 85
Slovenia 76
Malta 74
Estonia 64
Hungary 64
Poland 60
Czech Republic 58
Slovakia 58
Latvia 57
Lithuania 55

Additional criteria which are covered by the selection:

§ Status of GPP: Finland, Sweden and Germany belong to the ‘green-7’, i.e. the seven
countries with a higher level of GPP compared to other EU Member States. Spain and
the Czech Republic, however, do not have such a high level of GPP (Bouwer et al. 2005).
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§ Relevance of ‘price obstacle’:20 In Finland and Sweden the ‘price obstacle’ is very far
below average: approx. 22% (SV) / 32% (FI) of purchasers indicate that they believe that
environmentally friendlier products are more expensive, compared to the average of
44%. In contrast, German purchasers rate the price obstacle very far above average
(~ 60% compared to the average of 44%).

§ Regional aspects:
The Czech Republic is a relatively new Member State which joined the European Union
in 2004.
Different regions with different climatic and cultural conditions are covered by
Finland/Sweden (northern Europe), Germany and the Czech Republic (central Europe)
and Spain (southern Europe)

§ Expected availability of data for the life cycle cost analysis.

The following table summarises the criteria for each selected Member State.

Table 10 Selection criteria by Member State

Member State Comparative
price level Level of GPP Importance of

‘price obstacle’ Region

Finland /
Sweden 120 or above ‘green-7’-country below average Northern Europe

Germany between 100 and
110 ‘green-7’-country above average Central Europe

Spain between 75 and 99 ‘other-18’-country no information
available Southern Europe

Czech Republic 74 or below ‘other-18’-country no information
available

New Member
State / Central
Europe

4.2 Selection of Member States for product group 6 (‘Electricity’)

For product group 6 (‘Electricity’), the respective price levels for the different Member States
differ considerably from the general picture given by the general comparative price levels
(CPP). Therefore, the relative price levels of electricity for industrial consumers per
purchasing power were assessed. This is an indicator of the financial relevance of the

20  i.e. ‘perception that environmentally friendlier products would be more expensive’, asked for in a survey
conducted in Bouwer et al. (2005)
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product field in general for the particular countries.21 Slovenia was selected as representative
Member State replacing Spain. Both countries are in the same category in both
classifications (CPP and relative price for electricity) and have a comparable share of RES-E
in the national electricity fuel mix. This value is important as baseline for the ecological
relevance of particular purchase of green electricity. But Slovenia is an example which is
worth being considered in detail, as it has the most liberalised power market of all new EU
Member States. Furthermore, the perception of better data availability compared to Spain
was essential for this particular choice.

The analysis of the relative prices for electricity (see Figure 2) revealed that all the selected
Member States as indicated in Table 8 still could be classified in four different categories
covering the total range of both classifications (with Slovenia replacing Spain).

Figure 2 Purchasing Power Standard (PPS) per kWh for industrial standard consumers (Type Ie)
with an annual consumption of 2000 MWh for the EU 25 (own figure basing on Eurostat
(2006 a)). The four selected representative Member States Sweden, Slovenia, Germany
and the Czech Republic are displayed in orange.

21  Analysis was carried out based on data for 2005 for industrial consumers with an annual consumption of
2000 MWh according to Eurostat (2006). Price levels for industrial consumers can be considered as a proxy
for public consumers.

Standard consumer Ie, 2000 MWh/a, all taxes included
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Furthermore, the selected Member States provide for a good selection based on the different
shares of RES-E in the particular national electricity fuel mixes of EU Member States. Within
the EU 25, these shares vary between 68% for Latvia and 0% for Cyprus and Malta. The
selected Member States have shares of RES-E as follows:

§ Sweden: 46%

§ Slovenia: 28%

§ Germany: 10%

§ Czech Republic: 3%

The different shares of RES-E for the EU 25 according to EC (2007b) are shown in the
following figure.

Figure 3 Shares of RES-E and other fuels for electricity generation for the EU 25 Member States
(own figure basing on EC (2007)). The four selected Member States Sweden, Slovenia,
Germany and the Czech Republic are displayed with a red frame.
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5 Life cycle cost analysis by product group

5.1 Product group 1: Construction work

5.1.1 Selection of different product types

From the environmental as well as from the financial point of view, construction work
accounts for a large part of the impacts of public procurement.

To select three different product types within the product group ‘Construction work’, the
intention was to concentrate on product types that on one hand cause a noteworthy share of
environmental impacts; on the other hand offer reasonable environmentally sound
alternatives on the market (e.g. gas condensing boilers, luminaries with T5 high efficiency
lamps).

Against this background the following three product types were selected:

Product type 1: Boilers for central heating

Within the EuP-study on central heating systems (VHK 2007) an estimate was done on the
overall demand of fossil fuel and CO2-emissions caused by heating. Additionally, an estimate
was done on the number of installed central heating boilers in Europe (EU 25). In the non
residential sector, around 8 million boilers are installed in EU 25 with an average capacity of
100 kW each (the accuracy of these figures is ±20%). VHK (2007) stated that public
administration and education caused around 17,8% of the fossil fuel consumption within the
tertiary sector, leading to a rough estimate of about 19 mio. tonnes CO2 per year.

Product type 2: Office lighting

On a global level, about 19% percent of electricity is used for lighting. In European offices
about 109 million luminaries with approx. 312 million fluorescent lamps are installed. Energy
demand of lighting is influenced by several factors, only to mention:

§ Constructional factors on the side of the building, e.g. use of daylight, size, shape and
surface of offices, planning of work units so that groups of lamps might be switched off
separately;

§ Technical factors on the side of the luminaries (incl. lamps and ballasts), e.g. daylight
responsive control systems, presence detection systems, energy efficient and long
living lamps and ballasts, adequate luminaries, adjustable luminance of the system
(e.g. dimmable lamps);
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§ Behavioural aspects on the side of the user, e.g. switching off of lamps when
illumination is not necessary, regularly cleaning the luminaries.

Product type 3: Paintwork (indoor)

Paintwork is a product group that belongs to all kinds of construction work, and may include
a variety of different works in new buildings as well as in the refurbishing of buildings (e.g.
indoor and exterior, on mineral base, wood or metal). Public authorities usually own a large
quantity of different buildings (public administration, representative buildings, schools, sport
facilities, etc.). They are in the responsibility to keep these buildings in a good shape, in order
to conserve the value of the building stock and to keep it usable. In average, 1,2% of the
value of a building should be invested each year into maintenance in order to prevent
obsolescence. Among other measures – like the exchange of heating systems or the
insulation of buildings – paintwork is a measure regularly necessary and tendered by public
authorities. The LCCA focuses on interior paintwork (on walls with wall paper).

The products are specified in more details in the sections on the three product types (see
sections 5.1.3, 5.1.4 and 5.1.5)

5.1.2 Green and non green versions, calculation and cost elements

In contrast to most of the other product groups, the product types selected in the product
group ‘Construction work’ are very different from each other. Therefore the green and non
green versions are defined in detail in the sections on each product type (see sections 5.1.3,
5.1.4 and 5.1.5).

The same applies to specific calculation issues and the considered cost elements. These as
well are described in detail in the sections on each product type.

5.1.3 Product type 1.1: Boilers for central heating

5.1.3.1 Functional unit and alternatives to be analysed

In this study the heating boiler is assumed to have a service life for the purchasing authority
of 15 years producing an annual delivered thermal energy of 68 000 kWh. The amount of
delivered energy would enable the heating of one standard office building with 1 000 m² and
a heat energy demand of 68 kWh/m²*a for one year (Knissel 1999).

The main environmental impacts from heating systems derive from the CO2-emissions
resulting from the use of fossil fuels. As non green version, a standard boiler for gas fuel is
chosen, the green version has to comply with part of the criteria of the German label Blue
Angel ‘Emissionsarme und energiesparende Gas-Brennwertgeräte RAL-UZ 61’ (low
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emission energy efficient gas condensing boilers) which sets criteria regarding efficiency,
emissions and electricity demand in stand-by mode of condensing boilers for gas fuel. The
following table lists the criteria in more detail.

Table 11 Green and non green product versions (gas boilers for central heating)

Description Low temperature boiler
for gas fuel

Condensing boiler
for gas fuel

non green version green version

Compliance with applicable regulations ü ü

Maximum power (kW) 70 kW 70 kW

Normal supply level („Normnutzungsgrad“)* According to existing
regulation 104%

Nitrogen oxide emissions (NOx)* According to existing
regulation

60 mg/kWh
(34 ppm/kWh)

Carbon monoxide emissions (CO)* According to existing
regulation

50 mg/kWh
(46 ppm/kWh)

Electricity demand in stand by mode* According to existing
regulation 15 Watt

* Measurement according to criteria of Blue Angel

5.1.3.2 System boundaries

The relevant cost elements considered are purchase, installation, usage and disposal, which
are described further in the following section. The prices cited refer to pricelists that are often
subject to discounts. Included are the purchase of the boiler, average maintenance and
repair, and demand of fuel and electricity during use phase.

Data quality requirements:

§ Time-related coverage: Cost data from 2007 is used, as specified in section xyz
current gas prices (2006) are increased with the average inflation rate of the regarded
Member States.

§ Geographical coverage: Cost data is used from official price lists of major European
manufacturers offering their products in Sweden, Germany, Spain and Czech Republic.
Possible discounts given by craftsmen were neglected in order to get comparable
results.

5.1.3.3 Calculation and cost elements

The life cycle costs were calculated in accordance with the German VDI-Directive 2067
comprising the total of annual expenses for maintenance and repair, fuels and operation.
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Costs investment

Investment costs comprise the costs for the boiler itself (including control), auxiliary parts,
chimney refurbishment and installation. It has to be noted that the heating system consists of
further elements that were neglected due to complexity (e.g. heat pumps, radiators, heat
distribution system, etc.).

Costs usage (electric energy and gas fuel)
The costs for energy are derived from usage, which is depending on the annual capacity
utilisation (hours per year) and the supplied thermal energy.

Table 12 Energy demand of green and non green product versions (boilers for central heating)

Standard boiler for gas fuel Condensing boiler for gas
fuel

non green version green version
Normal supply level 93% 109%
Delivered thermal energy 68 000 kWh/year 68 000 kWh/year
Demand of gas fuel 84 044 kWh/year 71 707 kWh/year
Demand of electricity 96 kWh/year 64 kWh/year

Costs operation (maintenance and repair)
Costs for regular chimney sweeping are included. This does not apply in Spain and in
Sweden.

Table 13 Costs for maintenance and repair (boilers for central heating)

Boiler type Maintenance costs Repair costs
percentage of purchase

costs/year
percentage of purchase

costs/year
Gas condensing boiler floor
standing 1,0% 1,0

Low temperature gas boiler 1,5% 2,0%

Costs for disposal
Contradictory statements from producers make believe that in some cases take-back of the
old boiler is reimbursed for scrap iron (with approx. 100 Euros), whereas it is charged in
other cases (with approx. 100 Euros). As no exact numbers could be gathered the disposal
costs/revenues were neglected.
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5.1.3.4 Results

The following tables show the results on the LCC of gas boilers in the selected Member
States. Unfortunately it has not been possible to gather data on purchase prices for Sweden
and Spain. Therefore no LCCA could have been conduced.

Table 14 LCC of gas boilers (Germany; incl. VAT)

LCC Difference
non green

version
green

version absolute relative

Investment costs 4.391 9.268 4.877 111%
Additional material for installation 1.827 1.827 0 0%
Costs usage (electric energy) 41 28 -14 -33%
Costs usage (gas fuel) 13.595 11.600 -1.996 -15%
Costs operation (maintenance and repair) 660 1.037 377 57%
SUM 20.515 23.759 3.245 16%

Table 15 LCC of gas boilers (Czech Republic; incl. VAT)

LCC Difference
non green

version
green

version absolute relative

Investment costs 3.568 7.062 3.494 98%
Additional material for installation 1.827 1.827 0 0%
Costs usage (electric energy) 34 21 -13 -39%
Costs usage (gas fuel) 8.631 7.365 -1.266 -15%
Costs operation (maintenance and repair) 643 832 190 30%
SUM 14.702 17.107 2.405 16%

Table 16 Sensitivity analysis for higher gas prices: LCC of gas boilers (Germany; incl. VAT)

LCC Difference
non green

version
green

version absolute relative

Investment costs 4.391 9.268 4.877 111%
Additional material for installation 1.827 1.827 0 0%
Costs usage (electric energy) 41 28 -14 -33%
Costs usage (gas fuel) 13.674 11.667 -2.007 -15%
Costs operation (maintenance and repair) 660 1.037 377 57%
SUM 20.593 23.826 3.233 16%



Costs and Benefits of
Green Public Procurement in Europe

(Final Report)

30

5.1.3.5 Conclusions

The calculated differences between the green and the non green version are calculated to
amount to 16% in Germany and in the Czech Republic even though the annual costs for gas
fuel and electric energy are 15% lower compared to the non green version. As a sensitivity
analysis for Germany could show, even with gas prices increasing by 20% more than the
normal inflation rate the overall results do not change (see Table 9).

In both countries the purchase price of a gas condensing boiler is significantly higher than
the purchase price of a standard low temperature gas boiler. The price difference is due to
technical features, gas condensing boilers being more elaborate than low temperature gas
boilers (e.g. burner technology, heat exchanger, components that collect condensate and the
use of materials that – at least partly – has to be condensate stable). As a consequence, the
price difference between the green and the non green version will not disappear in future,
although some decrease might be expected as the amount of produced gas condensing
boilers increases (economy of scale).

The results for Germany shown above point in the same direction as the results of a study on
smaller boilers (maximum power 50 kW) in 2005/2006 (EcoTopTen22): ‘Purchase prices for
gas condensing boilers’ are about twice the price for low temperature gas boilers.

Distribution channels differ in the four analysed countries. Manufacturers of heating
systems use different distribution channels: in Germany as well as in the Czech Republic,
heating systems are distributed to craftsmen that sell them in turn to their customers, e.g. to
public authorities. Therefore, the prices given by manufacturers in pricelists or in the internet
are subject to discount rates ranging until up to 50%. These discounts are only valid for
craftsmen that will then install the heating and might hand over some of the discount they got
by the manufacturers again to their customers. For a public authority purchasing several
heating systems in one year, there might even be space for some more discounts. In Spain
as well as in Sweden, manufacturers sell directly to customers like public authorities, sparing
the craftsmen – and potential discounts to them – in the middle. Unfortunately, it was not
possible to get any prices from manufacturers for products sold in Spain or in Sweden, even
though exact the same models are offered in these countries and all major manufacturers
were contacted.

22  For more information see: http://www.ecotopten.de/prod_gasbrennwert_prod.php



Collection of Evidence Related to the Costs and
Benefits of Green Public Procurement
(Part 1)

31

5.1.4 Product type 1.2: Office lighting

5.1.4.1 Functional unit and alternatives to be analysed

In this study the LCC of luminaries for office lighting with an assumed service life for the
purchasing authority of 25 years are calculated. Within this period several lamps have to be
purchased which have an average life span of 20 000 hours, equalling 8 years in this case.
(the luminaries are assumed to be switched on 2 500 hours per year).

The main environmental impacts of office lighting result from its electricity demand.
Therefore, the main criterion to define the green version is the energy efficiency. The
following table shows the applied criteria in detail.

Table 17 Green and non green product versions (office lighting)

Description Luminaries with magnetic ballast
and T8 lamps (3 bands phosphor)

Luminaries with electronic ballast
and T5 HE lamps (3 bands

phosphor)
non green version green version

Compliance with
applicable regulations ü ü 

Number of lamps in
luminairy 4 4

Length of lamps 589,8 mm 589,8 mm

Wattage of lamps
(Watt/lamp) 18 14

Life time of lamps
(hours) >20.000 >20.000

Lumen Maintenance over 90% at 20 000 hours over 90% at 20 000 hours

Colour rendering index
lamps (Ra) >80 >80

Type of ballast magnetic electronic

Luminaire: efficiency of
reflection 66,5 71

Energy efficiency class
lamp (Label) A A

Energy efficiency class
ballast (Label) According to existing regulation (B) A

Mercury content lamp
(mg/lamp) According to existing regulation <8 mg/lamp

Comment: As T8 halophosphate lamps have a poor colour rendering (Ra<80), they do not
match the EN 12464-1 requirements for office work. For that reason they were not
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considered in the analysis, although T8 halophosphate lamps are sold in higher numbers
compared to T8 Triphosphor lamps (van Tichelen 2006/2007).

5.1.4.2 System boundaries

The relevant cost elements considered are purchase and operation of the luminary-system
(incl. luminary, lamps and ballast). The prices refer to data from one major producer. The
given prices might be subject to discounts that were neglected here.

Data quality requirements:

§ Time-related coverage: The investigated product prices are current prices from 2007;
electricity prices relate to 2007.

§ Geographical coverage: The lamp and ballast market is highly concentrated, with a
limited amount of players, whereas the luminaries’ market is very fragmented.
Therefore, for the investigation major producers of lamps and ballasts were contacted
(for a list see annex) and additional data was gathered from their internet platforms
resp. authorized retailers. The analysis covers the Member States Sweden, Germany,
Spain and Czech Republic.

5.1.4.3 Calculation and cost elements

Planning and construction of the building
As described above, the course for lighting is set largely during the planning and construction
phase of a building. This process is rather complex and has to consider the whole system
with – among others – constructional aspects (e.g. size, position and orientation of windows,
shape of office space) and technical aspects (e.g. choice of control technique). As this
process is rather individual and complex, such costs were excluded from the investigation.

Purchase and installation
The purchase of the luminary is considered in the LCCA, including lamps and ballast. Costs
of labour for the installation of the luminary were not considered.

Substitution of lamps
Lamps need to be replaced several times in the life time of a luminary. Lamp life is 20 000
hours, equalling 8 years in the setting described above, while luminaries are used for
typically 25 years.

Energy demand during operation
It is assumed that the luminaries are switched on 2 500 hours per year (in accordance with
van Tichelen et al. 2006/2007 for a system without presence detection). The lifetime of the
luminary was assumed to be 25 years (as well in accordance with van Tichelen 2006/2007);
the non green version having a connected wattage of 102 W, the green version having 63 W.
The functionality of both luminary-systems can be described as being equal.
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Cleaning of luminaries during maintenance

For luminaries, a regular cleaning and inspection cycle of two years is recommended, but
only seldom performed in reality. Therefore, costs for cleaning are neglected within this
analysis.

Disposal costs
As the WEEE directive is working in the four countries that are analysed, no disposal costs
were taken into account (van Tichelen et al. 2006/2007).

5.1.4.4 Results

The following tables show the results on the LCC of office lighting in the selected Member
States (all prices in EUR). Unfortunately, it was not possible to get data for the Czech
Republic. Therefore, no LCCA could have been conduced.

Table 18 LCC of office lighting (Sweden)

LCC Difference

non green
version green version absolute relative

Purchase price luminary
(including the ballast(s) and 4
lamps) 107 147 41 38%
Costs for lamps 30 43 13 41%
Costs for electricity 68 42 -26 -38%
SUM 205 232 27 13%

Table 19 LCC of office lighting (Germany)

LCC Difference

non green
version green version absolute relative

Purchase price luminary
(including the ballast(s) and 4
lamps) 130 231 101 78%
Costs for lamps 28 40 11 41%
Costs for electricity 108 71 -36 -34%
SUM 265 342 76 29%
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Table 20 LCC of office lighting (Spain)

LCC Difference

non green
version green version absolute relative

Purchase price luminary
(including the ballast(s) and 4
lamps) 93 215 122 131%
Costs for lamps 30 54 24 82%
Costs for electricity 81 50 -31 -38%
SUM 204 319 115 56%

5.1.4.5 Conclusions

The calculated differences between the green and the non green version concerning the
annual costs are calculated to amount to between 13% (Sweden) and 56% (Spain), with the
green version being more expensive than the non green version. The high purchase price of
the luminary (including the ballasts and four lamps) seems to be decisive for the relative
results of the green and the non green version, the lower electricity costs not being able to
balance these extra costs.

5.1.5 Product type 1.3: Indoor paints

5.1.5.1 Functional unit and alternatives to be analysed

The LCCA is conducted for 100 m² paintwork on wall paper as functional unit. It is assumed
that no preparation work of the underground is necessary and simple covering of the floor is
sufficient. As paint, white paint for professional use, wet scrub class 2 (according to
EN 13 300) is considered. The work is done by professional painters.23

Usually, the quality class of the paint to be used by the contractor is stated in the tender.24

Sometimes a specific paint is named in the tender that shall be used or alternatively another
equivalent product.

The main environmental impacts of indoor paints result from their possible content of
solvents, volatile organic carbons (VOCs) and biocide substances, and their application on
large surfaces releasing volatile parts of the content on the way. This can cause air pollution
or ground level ozone formation (e.g. through VOCs). Additionally, the release of hazardous

23  In certain cases, e.g. school buildings, it sometimes occurs that non professionals like teachers and pupils, do
the paintwork, however, this case was not considered.

24  According to EN 13 300.
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substances due to paintwork worsens indoor air quality. As most people stay indoor at 90%
of the daytime, indoor air quality is an important issue. Therefore, it is important to choose
low-emission paints. Other environmental impacts are for example use of resources for and
waste generation from packaging.

Due to the different market situation in the four countries, the chosen criteria for the green
and the non green version differ by country. In general, the focus is on the choice of the
paint. The following table gives an overview of the different eco-labels relevant for paintings
in the selected Member States.

Table 21 Overview of environmental labels for paints

Country EU Sweden Germany Spain Czech
Republic

Ecolabel EU Ecolabel
(EU Flower) Nordic Swan Blue Angel Aenor The Flower -

Květina

Product
group
indoor
paints

European
Union Eco-
label (March
2007): 007
Indoor paints
and
varnishes

Indoor paints
and varnishes,
Version 1.1 23
March 2006 –
31 August 2008

Emissionsarme
Wandfarben.
Low emission
wall paint
RAL-UZ 102

Paints and
varnishes

(UNE
48300:1994)

Water-based
Coatings -
Kategorie
výrobků

‘Nátěrové
hmoty
ředitelné
vodou’

(Směrnice
MŽP č. 04-

2004)
Number of
labelled
products
(producers)

407 (59) 62* (3) 653 (65) 7(2) 51* (10)

* incl. varnish and wood preservatives

Sweden
For Sweden paints with the EU ecolabel were chosen as green version. The non green
version encompasses paints that are not labelled with the EU flower.

Germany
In Germany, paints for professional use usually comply with EN 13 300 ‘Paints and
varnishes. Water-borne coating materials and coating systems for interior walls and ceilings’.
This standard defines different quality classes of paints, such as wet scrub resistance class 1
to 5. In Germany, the Blue Angel used to be an important tool to differentiate between paints.
In the meantime, the Blue Angel has disappeared widely from professional products and has
rather entered the market of products in do-it-yourself-stores. Producers prefer labels like
‘Schadstoffgeprüft’ or ‘Allergikergerecht’ that focus (only) on indoor air quality. A second
point is that the composition of products has improved considerably so that the emission
criteria of the Blue Angel are fulfilled by most of the products on the market. Especially
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professional products of good quality for indoor use usually do not contain any solvents any
more. For that reason, for the German LCCA a comparison was done that deviates from the
other countries: The green version was defined as being ‘paint on a mineral bases’ (silica
paint of good quality; for the criteria see the ecolabel natureplus) without preservatives and
plasticiser, whereas the non green version was defined as ‘emulsion paint’.

Spain
For Spain paints with the EU ecolabel were chosen as green version. The non green version
encompasses paints that are not labelled with the EU flower.

Czech Republic
The situation in the Czech Republic is different from that in Germany as products with
organic solvents are still on the market for use as indoor wall paints. The Czech eco-label for
water based coatings mainly focuses on the limitation of the content of organic solvents,
heavy metals and formaldehyde. The labelled products encompass a variety of paints,
varnishes and lacquers with only one indoor wall paint.

5.1.5.2 System boundaries

The relevant cost elements considered are the costs for the paint and for labour. The prices
refer to typical prices for the described paintwork.

Data quality requirements:

§ Time-related coverage: Cost data (from 2007) is used;

§ Geographical coverage: For this LCC study cost data is used which is representative
for purchasing authorities in the selected member states (Sweden, Germany, Spain
and Czech Republic).

5.1.5.3 Calculation and cost elements

Paintwork, even when restricted to indoor wall painting, can be very variable, depending on
the specific object to be painted. Starting with preparing work like removal of old paint and
wall paper, a pre-coat might be necessary as well as the removal and covering of furniture
and masking of battens and window frames before starting the paintwork. These details point
out that by far most of the cost elements affect costs of labour. The other cost elements
affect costs for materials like basically paint, cover material and brushes. As an appraisal,
between 6,8 (Germany) and 10 (Czech Republic) working hours for 100 m² of a little complex
paintwork on wall paper can be assumed. The amount of working hours might easily double
if time consuming preparation of the underground is necessary (e.g. filling of holes).

In the study at hand, the costs based on clearly defined paintwork (clean wall paper
underground) and a clearly defined quality class of the paint, ensuring the comparability of
the green and the non green version.
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The costs for paintwork are usually calculated by the area to be painted and the rates the
painter charges the contracting authority per square meter (including all direct and indirect
costs for the paintwork):

Costs for paintwork = number of square meters x rate of the painter per square metre

The number of working hours needed depends highly on the framework conditions and on
the work to be done. The hourly rate comprises both all direct and indirect labour costs and
the costs for materials, including paint, as well as a surcharge for risk and profits.

To calculate the costs for the green and non green version, all costs are assumed to be
identical, except for the used paints. The market research for prices of paints builds upon
different information sources, e.g. demanding offers or price lists from suppliers and internet
research. Only recent prices, not older than one year, have been included. The prices are
drawn from suppliers or manufacturers and consider the typical size of the trading unit the
suppliers offer.

It has to be mentioned that paintwork is tendered and underlies competition. For that reason
there are no fixed prices or pricelists available. Costs undergo changes due to economic
cycle. Especially in the area of construction work a macroeconomic bad situation leads to
lower wages and therefore lower costs for paintwork.

5.1.5.4 Results

The following tables show the cost differences between the green and the non green version
of 100m² paintwork on wall paper or plaster.

Table 22 LCC of paintwork (Sweden)

LCC structure of Difference

non green version green version absolute relative
Labour costs* 1148 1148 0 0%
Costs for paint** 204 233 29 14%
SUM 1352 1380 29 2%
* incl. materials for coverage and incidentals for two coatings
** paint for two coatings
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Table 23 LCC of paintwork (Germany)

LCC structure of Difference

non green
version green version absolute relative

Labour costs* 317 317 0 0%
Costs for paint** 76 49 -27 -36%
SUM 393 365 -27 -7%
* incl. materials for coverage and incidentals for one coating
** paint for one coating

Table 24 LCC of paintwork (Spain)

LCC structure of Difference

non green
version green version absolute relative

Labour costs* 335 335 0 0%
Costs for paint** 59 73 14 24%
SUM 394 408 14 4%
* incl. materials for coverage and incidentals for one coating
** paint for one coating

Table 25 LCC of paintwork (Czech Republic)

LCC structure of Difference

non green
version green version absolute relative

Labour costs* 126 126 0 0%
Costs for paint** 37 84 46 124%
SUM 163 210 46 28%
* incl. materials for coverage and incidentals for one coating
** paint for one coating

5.1.5.5 Conclusions

The calculated differences in the LCC between the green and the non green version are
different by country: In Sweden and Spain the green version is slightly more expensive by 2
resp. 4 %. In Germany the green version is less costly by 7% and in the Czech Republic the
green version is 28 percent more expensive.

In general it can be stated that – even in a little complex situation like above specified – the
paint itself has only a minor influence on the overall costs of paintwork. In other more
complex situations, with e.g. more preparatory work, the costs for paint are of even less
importance for the overall costs. As stated by professional painters, the costs for labour can
easely double, when the object gets more complex (e.g. removal of coatings, filling of holes,
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coverage of furniture, etc.). This might also be the reason for painters to rather use costly
high quality paints, instead of using a cheap paint where two sequences of painting are
necessary.

5.2 Product group 2: Buses and bus services

5.2.1 Selection of different product types

Buses used for inner-city public transport are the most pertinent to public procurement. The
capacity is used as the functional criterion for the selection of the three product types.
Therefore the following product types are selected:

Product type 1: Standard public transport heavy duty buses which have the capacity –
depending on its manufacture – for up to 80 passengers.

Product type 2: Articulated heavy duty buses (also known as ‘bendy buses’) which have
enough space for over 80 passengers.

In Germany, the standard buses of the member companies of the Association of German
Transport Undertakings (VDV 2005) make up about 60% and articulated buses
approximately 30% of all buses. These two product types thus comprise the greater share of
the total buses. In terms of environmental aspects, they differ most notably with regard to fuel
consumption.

Product type 3: The minibuses that are frequently used publicly make up the third product
type; they are generally registered as passenger cars and contain a maximum of eight seats.

A detailed specification of all product types is given in the respective sections.

5.2.2 Green and non green versions

With regard to new registrations, all buses now have to comply with the EURO 4 emission
standard. The green version is chosen in accordance with the criteria of energy demand and
emission levels. Various technologies that are more environmentally-friendly as the standard
EURO 4 are available in order to reduce fuel consumption to the lowest level possible when
a high emission standard is concurrently applied:

One superior standard for buses registered as heavy duty vehicles (standard public transport
buses and articulated buses) is the Enhanced Environmentally-friendly Vehicle (EEV)
standard. That standard is realised by some manufactures by using SCR technology
(Selective Catalytic Reduction). This technology reduces NOx emissions to a quantity below
the EURO 5 and the EEV level and at the same time decreases fuel consumption by around
6%.
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Another possible green version of heavy duty buses is a hybrid version25,  which  is  not
available in Europe (but is used, for instance, in New York).

Vehicles driven by compressed natural gas (CNG) or liquefied petroleum gas (LPG)
have clear advantages over diesel-fuelled buses with regard to the NOx and particulate
emissions. The greenhouse gas emissions, however, are only a few percent lower than from
diesel vehicles.

In terms of greenhouse gas emissions, bio-fuels like bio-ethanol have an advantage of 40 to
60% compared to diesel (related to the total fuel chain, including the cultivation and
production of fuels). Bio-ethanol buses require a modified Otto motor; they are so-called
flexible fuel vehicles. However, these fuel types are not available in each Member State of
the European Union, and the level of support they are conferred by the individual countries
differs substantially. Thus, the use of alternative fuels will be taken into account in this project
for those Member States in which an alternative fuel and the corresponding vehicle
technology is adequate available, which means in generally that the introduction of this
alternative fuel is being intensively supported by the government. Depending on the product-
specific share of the single cost elements, this subsidy usually affects the total costs in such
a way that higher costs for investment or maintenance of the greener product versions are
compensated through lower fuel costs. This aspect will be discussed based on the results in
section 5.2.7.

Against this background the following green and non green versions are selected:

§ A conventional EURO 4 bus is selected as the non green version for all three product
types. For this purpose, an average mean value of frequently procured buses will be
used.

§ As in the case of passenger cars, bio-ethanol in Sweden and CNG in Germany are
used as green version for the heavy duty buses in these two member states. In Spain
and the Czech Republic as green version for heavy duty buses EEV buses with the
SCR technology are chosen. Since there are no minibuses using alternative fuels, the
green version for the product type 4.3 is a minibus with enhanced fuel consumption
and a particulate filter in all four Member States.

25  Hybrid: power is delivered both via an internal combustion engine or electric motor.
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The selection is summarised in the following table:

Table 26 Green and non green versions in product group 2 (buses and bus services)

SV DE ES CS
Non green version
Conventional EURO 4 Diesel X X X X
Green version
Product type 1 + 2 (heavy duty buses): EEV diesel realised by SCR X X
Product type 1 + 2 (heavy duty buses): CNG driven X
Product type1 + 2 (heavy duty buses): Bio-ethanol driven X
Product type 3 (minibuses): efficient EURO 4 diesel with particulate
filter X X X X

5.2.3 Calculation and cost elements

As is the case with passenger cars, the operating costs play an essential role with regard to
buses. The following cost elements need to be taken into account for this product group:

Investment costs
It is difficult to make precise statements on investment costs in the case of transport buses
since they greatly depend on the fittings in the standard public transport bus, i.e. the number
of seats, the air conditioning system, additional heaters, etc. Moreover, the manufacturers do
not make detailed information available on investment costs because of the intense
competition. As a result, data from the LastautoOmnibus periodical, which undertakes annual
tests, are used for the manufacture costs of the public transport buses. More precise
statements can be made on the investment costs of minibuses which are registered as
passenger cars. Passenger cars therefore take precedence in this context. In the countries
under discussion, a registration tax is not applicable since vehicles intended for public
transport are exempt from tax (DIW 2005, BMU 2005, Fleet Europe 2006).

Motor vehicle tax
Annual motor vehicle taxes are not relevant for all three product types. In Germany buses
which are deployed for public transport purposes for more than 50% of the time are also
exempt from the motor vehicle tax (BMU 2005). Since public procurement vehicles are
exempt from tax in Spain, no additional vehicle-related taxes apply in Spain (Fleet Europe
2006). Information on registration tax exemptions in the Czech Republic and Sweden could
not be obtained. However, public traffic vehicles are exempt from road tax in the Czech
Republic (Fleet Europe 2006). For Sweden, motor vehicle tax is taken into account as
follows:
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Table 27 Taxes for vehicles in the public transport sector in Sweden

Product type Specification Axles Tax in
SEK/year

Tax in
EUR/year

Registration category

ethanol 2 984,00 106,39 Tunga bussar inte dieseldrivna

diesel 2 18.932,00 2.046,93 Tunga bussar dieseldrivna med
tvähjulaxlar, miljö

ethanol 3 984,00 106,39 Tunga bussar inte dieseldrivna

diesel 3 21.937,00 2.371,83 Tunga bussar dieseldrivna med
tre hjulaxlar, miljö

diesel
conventional 2 3.089,00 333,98 Lätta bussar dieseldrivna

diesel particulate
filter 2 3.089,00 333,98 Lätta bussar dieseldrivna

2.1  Standard public transport buses

2.2  Articulated public transport buses

2.3  Minibuses

Fuel costs
The fuel costs are calculated from the consumption values and the price per litre fuel. Like
the investment costs, also the consumption depends on the fittings and above all the
purpose and nature of the use of heavy duty buses, such as the frequency of bus stops and
inner-city and out-of-city traffic respectively. Thus, an average mean value is again applied
according to data from LastautoOmnibus. Additionally, the value is compared with other
publications and manufacturer data (LAO 2006, LAO 2007, BMU 2005, Evobus 2007).
Minibuses are included in the ADAC database. The fuel consumption of buses powered in
other ways is derived on the basis of relative additional or lower consumption respectively.
For the product types 1 and 2 an annual road performance of 60 000 km and a service life of
10 years and for product type 3 an annual road performance of 25 000 km and a service life
of 5 years is assumed for the purposes of calculating the total fuel consumption (LAO 2007).

For busses with SCR-technology ‘AdBlue’26 is needed for the NOx-reduction. This liquid is
available at several pump stations. The costs for AdBlue vary from country to country and
have to be added to the LCC-analysis. The costs for AdBlue amount to 0,62 €/l including
taxes at refuelling stations in Spain and 0,74 €/l including taxes in the Czech Republic
(integer-research 2007).

For fuel prices see section 3.4.3.2.

26 AdBlue®, a clear liquid containing a 32.5% solution of urea in water is injected into the built-in catalyst,
transforming the problematical nitrogen oxides into inoffensive nitrogen and water. AdBlue is considered to be
a non-toxic and easy to handle chemical.
(http://www.omv.com/smgr/portal/jsp/direct1.jsp?p_usr=ext&p_doc=cc&p_site=global&p_cid=-
265284&p_mod=cleadin&p_nid=-265284&p_lvl=2&p_uacct=UA-603052-1)



Collection of Evidence Related to the Costs and
Benefits of Green Public Procurement
(Part 1)

43

Maintenance costs

The maintenance costs for diesel buses include lubricants, tyres and repair and
maintenance. Data for Germany and product type 1 and 2 are gained from LastautoOmnibus
(LAO 2007). The ratio of material costs to personnel cost is assumed with 2:1. For product
type 3 (minibuses), these data are taken from the ADAC database for the representative
minibuses. For all product types the share of personnel costs of the total maintenance costs
for Germany will be weighted by using the labour cost indexes to give the maintenance costs
for the other selected Member States. The corresponding factors are 124% for Sweden,
60,5% for Spain and 22% for the Czech Republic (EuroStat 2004).

Insurance costs

Further costs that arise in the operation of vehicles are insurance costs, especially liability
insurance and comprehensive vehicle insurance. Enquiries made at the manufacturers have
demonstrated that these insurances do not basically differentiate between different drive
technologies. Insurance providers were not prepared to divulge the amount of such
insurances. However, DIW (2005) shows that insurance costs are negligible in comparison to
the total costs. For this reason insurance costs were excluded from the LCCA, which does
not essentially affect the end result.

End-of-life disposal
It is assumed that the purchasing authority resells the vehicles after a holding period of 10
years (product types 1 and 2) or 5 years (product type 3), with the total vehicle mileage after
these years amounting to 600 000 km or 125 000 respectively. In this case the vehicles have
a residual value at the end of their service life, for which they are resold.

The residual value for product type 3 is calculated according to ADAC data – these are in
turn based on continuous market monitoring conducted by the German Automobile Trust
(‘Deutsche Automobil Treuhand’ (DAT)). According to personal expert information the
residual value for busses of product types 1 and 2 is assumed to be uniformly 10 000 Euros
this disregarding a possible higher residual value of environmental more advantageous
busses. This value corresponds well with current residual values of busses available in the
internet.27 For calculation purposes, the residual value of the vehicle is adjusted in each case
to a negative entry in the end-of-life disposal (since it is not a matter of costs, but rather of
revenues).

27http://www.truckscout24.de/search/ger/search.asp?suche=busse&mid=6&vehicletype_id=6&value=search&lang
uage=ger
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5.2.4 Product type 2.1: Standard public transport buses

5.2.4.1 Functional unit and alternatives to be analysed

The LCC are calculated for the whole assumed holding period of the selected buses. In this
study, the public transport buses are assumed to have a service life for the purchasing
authority of 10 years with an annual vehicle mileage of 60 000 km, amounting to a total
vehicle mileage of 600 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 bus

§ Green version: Bio-ethanol driven buses (Sweden); CNG driven buses (Germany);
EEV buses with the SCR technology (Spain and Czech Republic).

5.2.4.2 System boundaries

The relevant cost elements considered are investment costs, VAT, fuel costs, partly AdBlue
costs, maintenance costs and the resale value, which are described in more detail in
section 5.2.3. The prices refer to typical prices for these items for a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than two year.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.2.4.3 Results

The investment costs of the non green version amounts to 222.000 € for a standard public
transport bus (LAO 2007). The average fuel consumption of such a bus is 40 l/100km.
Maintenance costs in Germany amount to 40,2 cent/km, resulting in annual maintenance
costs of 24.120 €. The maintenance costs are weighted by using the labour cost indexes to
give the maintenance costs for the other selected Member States (see section 5.2.3). The
results of the LCCA for the non green version compared to the green versions are detailed
for each of the selected Member States in the following sections.

Sweden

For Sweden, ethanol-driven buses are regarded as the green version. According to data from
Scania, this version entails investment costs that are around 5-8% higher compared to the
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non green version28. Regarding the fuel consumption, this follows the lower energy content of
ethanol compared to diesel (approx 60% lower) and is thus some 65% higher. The fuel
consumption amounts to approximately 66 l/100 km ethanol (Scania 2007). As in the case of
passenger cars, ethanol-driven buses profit from a cheaper fuel tax being applied to ethanol.
Compared to the passenger cars buses do not fill at the public pump stations but at their own
depot. They buy ethanol directly from the producer with no links in between and - as big
buyers - they can get a totally different price than fuel stations. Therefore in this case the fuel
costs are different from those described in section 3.4.3.2: 0,54 €/l for ethanol and 0,91 €/l for
Diesel are assumed for buses in Sweden (ethanolbus.com). As a result of a more frequent
replacement of the fuel filter, somewhat higher maintenance costs of around 2.500 € arise in
the course of one year (ethanolbus.com). The following table summarises the assumptions.

Table 28 Assumptions on various cost elements for standard public transport buses in Sweden

Non green version Green version
Purchase price 222.000 € + 6,5%
VAT on purchase price 25% 25%
Motor vehicle tax 2.046,93 € 106,39 €
Fuel Diesel Bio-ethanol
Fuel costs 0,91 €/l 0,54 €/l
Fuel consumption 40 l/100 km 66 l/100 km
Maintenance costs 24.120 € + 2.500 € p.a.

In sum the following costs ensue for the individual elements:
Table 29 LCC of standard public transport buses in Sweden; in Euros

LCC Difference
non green

version green version absolute relative

Investment 222.000 236.430 14.430 6,50%
VAT 55.500 59.108 3.608 6,50%
Motor vehicle tax 16.277 846 -15.431 -94,80%
Fuel costs 185.671 181.795 -3.877 -2,09%
Maintenance, material costs 136.703 150.872 14.169 10,36%
Maintenance, personnel costs 84.756 93.541 8.785 10,36%
End-of-life disposal -6.501 -6.501 0 0,00%
SUM 694.406 716.090 21.684 3,12%

28 For the calculation the median (6,5%) was adopted.
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Germany

In the case of Germany, a CNG-driven standard public transport bus is used as an example
of a green version. Such buses entail a higher purchase price of around 25.000 € (LAO
5/2003, BMU 2005) compared to a non green version. A reduced VAT rate of 7% is
applicable for standard public transport buses in Germany. Buses which are deployed for
public transport purposes for more than 50% of the time are also exempt from the motor
vehicle tax. In Germany, 19% VAT is levied on fuel; a fuel tax for diesel of 0,47 €/l must also
be added (EC 2007 a). In total, costs for diesel fuel amount to 1,14 €/l (April 2007; Oil
Bulletin 2007). With regard to the fuel costs, Germany has an unusual rule however:
0,056 €/l of the fuel tax is refunded in the case of diesel with the consequence that only
0,414 €/l of fuel tax is applicable for diesel-driven buses (BMU 2005). The diesel costs for
public transport buses amounts to 1,084 €/l. CNG is promoted by a reduced tax rate of
0,165 €/kg up to the year 2018 resulting in a consumer price of 0,84 €/kg (ADAC 2007). In
the case of natural gas in addition to the reduced tax rate, 0,012 €/kg are also refunded,
meaning that the fuel price only amounts to 0,828 €/kg (BMU 2005). The fuel consumption of
CNG buses amounts to around 38,5 kg/100 km (BMU 2005). In contrast to the diesel-driven
vehicles, CNG buses accrue annual maintenance costs that are on average 700 € higher
than otherwise, as a result of replacement of the gas filters and sparking plugs (BMU 2005).
The following table summarises the assumptions.

Table 30 Assumptions on various cost elements for standard public transport buses in Germany

Non green version Green version
Purchase price 222.000 € + 25.000 €
VAT on purchase price 7% 7%
Motor vehicle tax exempt exempt
Fuel Diesel CNG
Fuel costs 1,084 €/l 0,828 €/kg
Fuel consumption 40 l/100 km 38,5 kg/100 km
Maintenance costs 24.120 € p.a. 24820 € p.a.

The following table summarises the LCC of the purchase, use and resale of a green and non
green version of standard public transport buses in Germany, with an annual vehicle mileage
of 60 000 km and a holding period of 10 years.
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Table 31 LCC of standard public transport buses in Germany; in Euros

LCC Difference
non green

version green version absolute relative

Investment 222.000 247.000 25.000 11,3%
VAT 15.540 17.290 1.750 11,3%
Motor vehicle tax 0 0 0 -
Fuel costs 224.935 165.371 -59.564 -26,5%
Maintenance, material costs 139.028 143.063 4.035 2,9%
Maintenance, personnel costs 69.514 71.531 2.017 2,9%
End-of-life disposal -6.501 -6.501 0 0,00%
SUM 664.516 637.754 -26.762 -4,0%

Spain and Czech Republic
EEV buses which have SCR technology make up the green version in Spain and the Czech
Republic for the product type of the standard public transport bus. According to Evobus, the
investment costs for this technology are on average 8.000 € higher than for the conventional
EURO 4 buses (LAO 4/2006, Evobus 2007). Since public procurement vehicles are exempt
from tax in Spain, no additional vehicle-related taxes apply. Information on registration tax
exemptions in the Czech Republic could not be obtained; however, public traffic vehicles are
exempt from road tax (Fleet Europe 2006). The fuel consumption is, in return, at least 6%
lower for buses with SCR-technology compared to standard buses (LAO 4/2006, Evobus
2007). Nevertheless, costs for AdBlue, which has to be added to the fuel, also have to be
taken into account. The consumption level is approximately 1,3 l/100 km (Evobus 2007); the
costs for AdBlue amount to 0,62 /l including taxes at refuelling stations in Spain and 0,74 €/l
including taxes in the Czech Republic (integer-research 2007). Given that very little
experience has been gathered with regard to this new vehicle technology, no statement can
yet be made on the possible maintenance costs. For the LCC calculations the same
assumptions are used as for the non green version. The following table summarises the
assumptions.



Costs and Benefits of
Green Public Procurement in Europe

(Final Report)

48

Table 32 Assumptions on various cost elements for standard public transport buses in Spain and
Czech Republic

Non green version Green version

Purchase price 222.000 € + 8.000 €

VAT on purchase price ES: 16%
CZ: 19%

ES: 16%
CZ: 19%

Motor vehicle tax ES: exempt
CZ: exempt

ES: exempt
CZ: exempt

Fuel Diesel Diesel

Fuel costs ES: 0,95 €/l
CZ: 0,99 €/l

ES: 0,95 €/l
CZ: 0,99 €/l

AdBlue n.a. ES: 0,62 €/l
CZ: 0,74 €/l

Fuel consumption 40 l/100 km 1,3 l/100 km

Maintenance costs ES: 24.120 € p.a.
CZ: 24.120 € p.a.

ES: 24.120 € p.a.
CZ: 24.120 € p.a.

Based on this, the following cost structures ensue for Spain and the Czech Republic:

Table 33 LCC of standard public transport buses in Spain; in Euros

LCC Difference
non green

version green version absolute relative

Investment 222.000 230.000 8.000 3,6%
VAT 35.520 36.800 1.280 3,60
Motor vehicle tax 0 0 0 -
Fuel costs 200.287 192.540 -7.747 -3,9%
Maintenance, material costs 142.002 142.002 0 0,00%
Maintenance, personnel costs 42.956 42.956 0 0,00%
end-of-life disposal -6.501 -6.501 0 0,00%
SUM 636.263 637.797 1.533 0,2%

Table 34 LCC of standard public transport buses in Czech Republic; in Euros

LCC Difference
non green

version green version absolute relative

Investment 222.000 230.000 8.000 3,6%
VAT 42.180 43.700 1.520 3,6%
Motor vehicle tax 0 0 0 -
Fuel costs 206.300 198.933 -7.366 -3,6%
Maintenance, material costs 139.617 139.617 0 0,0%
Maintenance, personnel costs 15.358 15.358 0 0,0%
End-of-life disposal -6.501 -6.501 0 0,0%
SUM 618.953 621.107 2.154 0,4%
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5.2.5 Product type 2.2: Articulated public transport buses

5.2.5.1 Functional unit and alternatives to be analysed

The LCCs are calculated for the whole assumed holding period of the selected buses. In this
study, the public transport buses are assumed to have a service life for the purchasing
authority of 10 years with an annual vehicle mileage of 60 000 km, amounting to a total
vehicle mileage of 600 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 bus

§ Green version: Bio-ethanol driven buses (Sweden); CNG driven buses (Germany);
EEV buses with the SCR technology (Spain and Czech Republic).

5.2.5.2 System boundaries

The relevant cost elements considered are investment costs, VAT, fuel costs, partly AdBlue
costs, maintenance costs and the resale value, which are described more detailed in
section 5.2.3. The prices refer to typical prices for these items for a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than two years.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.2.5.3 Results

The investment costs of the non green version amounts to 268.000 € for an articulated public
transport bus (LAO 2007). The average fuel consumption of such a bus is 50 l/100 km.
Maintenance costs in Germany amount to 41,5 cent/km for articulated buses, resulting in
annual costs of 24.900 €. The maintenance costs are weighted by using the labour cost
indexes to give the maintenance costs for the other selected Member States (see
section 5.2.3). The results of the LCCA for the non green version compared to the green
versions are detailed for each of the selected Member States in the following sections.

Sweden

For Sweden, as for the standard public transport buses, ethanol-driven buses are regarded
as the green version. According to data from Scania, this version entails investment costs
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that are around 5-8% higher compared to the non green version29. The fuel consumption
amounts to approximately 82,5 l/100 km ethanol (derived from Scania). The other cost
elements are the same as for the standard public transport buses. The following table
summarises the new assumptions.

Table 35 Assumptions on various cost elements for articulated public transport buses in Sweden

Non green version Green version

Purchase price 268.000 € + 25.000 €
VAT on purchase price 25% 25%
Motor vehicle tax 2.371,83  € 106,39  €
Fuel Diesel Bio-ethanol
Fuel costs 0,91 €/l 0,54 €/l
Fuel consumption 50 l/100 km 82,5 l/100 km
Maintenance costs 24.120 € + 2.500 € p.a.

In sum the following costs ensue for the individual elements:

Table 36 LCC of articulated public transport buses in Sweden; in Euros

LCC Difference

non green
version green version absolute relative

Investment 268.000 293.000 25.000 9,33%
VAT 67.000 73.250 6.250 9,33%
Motor vehicle tax 18.860 846 -18.014 -95,51%
Fuel costs 232.089 227.243 -4.846 -2,09%
Maintenance, material costs 141.124 150.872 9.748 6,91%
Maintenance, personnel costs 87.497 93.541 6.044 6,91%
End-of-life disposal -6.501 -6.501 0 0,00%
SUM 808.069 832.251 24.182 2,99%

Germany
In the case of Germany, a CNG-driven articulated public transport bus is used as an example
of a green version. Such buses entail a higher purchase price of around 48.000 € (LAO
5/2003). The fuel consumption of CNG articulated buses amounts to around 51 kg/100 km
(BMU 2005, LAO 11/2001). The cost structure of the other cost elements is the same as for
the standard buses. The following table summarises the new assumptions.

29 Again, the meridian 6,5% was taken into the calculation.
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Table 37 Assumptions on various cost elements for articulated public transport buses in Germany

Non green version Green version

Purchase price 268.000 € + 48.000 €
Fuel Diesel CNG
Fuel consumption 50 l/100 km 51 kg/100 km
Maintenance costs 24.900 € p.a. + 700 € p.a.

The following table summarises the LCC of the purchase, use and resale of a green and non
green version of articulated public transport buses in Germany, with an annual vehicle
mileage of 60 000 km and a holding period of 10 years.

Table 38 LCC of articulated public transport buses in Germany; in Euros

LCC Difference
non green

version green version absolute relative

Investment 268.000 316.000 48.000 17,9%
VAT 18.760 22.120 3.360 17,9%
Motor vehicle tax 0 0 0 -
Fuel costs 281.169 219.063 -62.106 -22,1%
Maintenance, material costs 143.524 147.559 4.035 2,8%
Maintenance, personnel costs 71.762 73.779 2.017 2,8%
End-of-life disposal -6.501 -6.501 0 0,00%
SUM 776.714 772.020 -4.694 -0,6%

Spain and Czech Republic
EEV buses which have SCR technology make up the green version in Spain and the Czech
Republic for the product type of the articulated public transport bus. According to Evobus, the
investment costs for this technology are on average 8.000 € higher than for the conventional
EURO 4 buses (LAO 4/2006, Evobus 2007). The composition of the rest of the cost elements
is the same as for the standard buses. The following table summarises the new assumptions.

Table 39 Assumptions on various cost elements for articulated public transport buses in Spain
and Czech Republic

Non green version Green version

Purchase price 268.000 € + 8.000 €
Fuel Diesel Diesel
Fuel consumption 50 l/100 km 47 l/100 km
Maintenance costs ES: 24.900 € p.a.

CZ: 24.900 € p.a.
ES: 24.900 € p.a.
CZ: 24.900 € p.a.
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Based on this, the following cost structures ensue for Spain and the Czech Republic:

Table 40 LCC of articulated public transport buses in Spain; in Euros

LCC Difference
non green

version green version absolute relative

Investment 268.000 276.000 8.000 3,0%
VAT 42.880 44.160 1.280 3,0%
Motor vehicle tax 0 0 0 -
Fuel costs 250.358 239.607 -10.751 -4,2%
Maintenance, material costs 142.002 142.002 0 0,0%
Maintenance, personnel costs 42.956 42.956 0 0,0%
End-of-life disposal -6.501 -6.501 0 0,0%
SUM 739.695 738.224 -1.471 -0,2%

Table 41 LCC of articulated public transport buses in Czech Republic; in Euros

LCC Difference
non green

version green version absolute relative

Investment 268.000 276.000 8.000 3,0%
VAT 50.920 52.440 1.520 3,0%
Motor vehicle tax 0 0 0 -
Fuel costs 257.874 247.414 -10.461 -4,1%
Maintenance, material costs 139.617 139.617 0 0,0%
Maintenance, personnel costs 15.358 15.358 0 0,0%
End-of-life disposal -6.501 -6.501 0 0,0%
SUM 725.268 724.327 -941 -0,1%

5.2.6 Product type 2.3: Minibuses

5.2.6.1 Functional unit and alternatives to be analysed

The LCCs are calculated for the whole assumed holding period of the selected busses. In
this study, the busses are assumed to have a service life for the purchasing authority of 5
years with an annual vehicle mileage of 25 000 km, amounting to a total vehicle mileage of
125 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 bus;

§ Green version: Minibuses with enhanced fuel consumption and a particulate filter (all
selected Member States).

The assessment is based on the following minibuses with their stated specifications for all
selected Member States:
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Table 42 Characterisation of the selected minibuses

Renault Master
Minibus 2.5 dCi

88 kW

Renault Master
Minibus 2.5 dCi

88 kW FAP

VW T5
Transporter

Kombi 1.9 TDI
75 kW lang

VW T5
Transporter

Kombi 1.9 TDI
75 kW lang RPF

Version Non green Green Non green Green
Construction Minibus Minibus Minibus Minibus
Engine power 88 kW 88 kW 75 kW 75 kW
Cylinder capacity 2464 ccm 2464 ccm 1896 ccm 1896 ccm
Fuel consumption 8,9 l Diesel / 100

km
8,9 l Diesel / 100

km
7,5 l Diesel / 100

km
7,7 l Diesel / 100

km
CO2 emission 237 g/km 237 g/km 203 g/km 208 g/km
Vehicle payload 932 kg 932 kg 820 kg 820 kg
Seats for 9 people 9 people 9 people 9 people
Boot volume 2300 l 2300 l 6700 l 6700 l

5.2.6.2 System boundaries

The relevant cost elements considered are investment costs, VAT, motor vehicle tax, fuel
costs, maintenance costs and the resale value, which are described in more detail in
section 5.2.3. The prices refer to typical prices for these items for a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than one year.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.2.6.3 Results

Sweden
VAT of 25% is added to the investment costs; consequently, the investment costs for product
type 4.3 reach a total of about 32.000 € for the non green version and 33.000 € for the green
version. In line with the average fuel consumption of this product type, the fuel consumption
per annum accounts with about 2.000 l Diesel for both versions. Maintenance as well as
End-of-life-disposal is calculated on the basis of the ADAC database (ADAC 2007).

On this basis the following cost structure results:
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Table 43 LCC of minibuses in Sweden; in Euros

LCC Difference
non green

version green version absolute relative

Investment 25.910 26.518 608 2,34%
VAT 6.478 6.629 152 2,34%
Motor vehicle tax 1.470 1.470 0 0,00%
Fuel costs 8.597 8.699 102 1,19%
Maintenance, material costs 3.255 3.255 0 0,00%
Maintenance, personnel costs 1.120 1.120 0 0,00%
End-of-life disposal -7.696 -8.208 -512 6,65%
SUM 39.134 39.484 350 0,89%

Germany
Germany also does not levy a registration tax. A reduced VAT rate of 7% is applicable for
public transport buses in Germany; thus the investment costs including 7% VAT amount on
average to 30.833 € for the non green version and to 31.556 € for the green version. The
other cost elements are calculated based on the same assumptions as in Sweden. On this
basis the following cost structure is produced:

Table 44 LCC of of minibuses in Germany; in Euros

LCC Difference
non green

version green version absolute Relative

Investment 25.910 26.518 608 2,3%
VAT 4.923 5.038 115 2,3%
Motor vehicle tax 0 0 0 -
Fuel costs 10.255 10.379 124 1,2%
Maintenance, material costs 3.280 3.280 0 0,0%
Maintenance, personnel costs 1.137 1.137 0 0,0%
End-of-life disposal -7.696 -8.208 -512 6,7%
SUM 37.808 38.143 335 0,9%

Spain
In the context of investment costs in Spain, 16% VAT must be added to the manufacture
costs (Fleet Europe 2006). In Spain, public procurement is exempt from the motor vehicle
tax; as a result, it does not have to be taken into account in the LCC calculations (Fleet
Europe 2006). The other cost elements are calculated based on the same assumptions as in
Sweden. Thus, the following cost structure transpires for Spain:
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Table 45 Cost structure of green vs. non green version of minibuses in Spain; in Euros

LCC Difference
non green

version green version absolute Relative

Investment 25.910 26.518 608 2,3%
VAT 4.146 4.243 97 2,3%
Motor vehicle tax 0 0 0 -
Fuel costs 9.686 9.811 125 1,3%
Maintenance, material
costs 3.311 3.311 0 0,0%
Maintenance, personnel
costs 556 556 0 0,0%
End-of-life disposal -7.696 -8.208 -512 6,7%
SUM 35.913 36.231 318 0,9%

Czech Republic

In the Czech Republic, VAT of 19% is added to the costs to make up the base vehicle price
(DIW 2005). No registration tax has to be paid (DIW 2005) and vehicles used in public
transport are excluded from motor vehicle taxes (PWC 2006). The other cost elements are
calculated based on the same assumptions as in Sweden. The cost structure resulting for
minibuses in the Czech Republic is displayed in the following:

Table 46 LCC of minibuses in Czech Republic; in Euros

LCC Difference
non green

version green version absolute Relative

Investment 25.910 26.518 608 2,3%
VAT 4.923 5.038 115 2,3%
Motor vehicle tax 0 0 0 -
Fuel costs 9.432 9.544 112 1,2%
Maintenance, material
costs 3.286 3.286 0 0,00%
Maintenance, personnel
costs 201 201 0 0,00%
End-of-life disposal -7.696 -8.208 -512 6,7%
SUM 36.055 36.379 324 0,9%
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5.2.7 Summary of results and conclusions

The following tables give an overview of the total LCC of all product types in the selected
Member States.

Table 47 Total LCC of of standard public transport buses in the four selected MS; in Euros

Total LCC Difference
non-green

version
green version Absolute relative

Sweden 694.406 716.090 21.684 3,1%
Germany 664.516 637.754 -26.762 -4,0%
Spain 636.263 637.797 1.533 0,2%
Czech Republic 618.953 621.107 2.154 0,3%

Table 48 Total LCC of articulated public transport buses in the four selected MS; in Euros

Total LCC Difference
non-green

version
green

version
Absolute relative

Sweden 808.069 832.251 24.182 3,0%
Germany 776.714 772.020 -4.694 -0,6%
Spain 739.695 738.224 -1.471 -0,2%
Czech Republic 725.268 724.327 -941 -0,1%

Table 49 Total LCC of minibuses in the four selected MS; in Euros

Total LCC Difference
non-green

version
green

version
Absolute relative

Sweden 39.134 39.484 350 0,9%
Germany 37.808 38.143 335 0,9%
Spain 35.913 36.231 318 0,9%
Czech Republic 36.055 36.379 324 0,9%

The main results are to be summarised as follows:

§ In Spain as well as in the Czech Republic environmental friendly busses of all types are
if any hardly more expensive than the non green version. Additional costs are below
1%, which is not considered to be significant. In the case of Germany and Sweden this
result is also valid for product type 3 (minibuses).

§ Especially in Germany CNG is subsidised through tax reduction, resulting in
considerable lower operating costs of the green version compared to the non green



Collection of Evidence Related to the Costs and
Benefits of Green Public Procurement
(Part 1)

57

versions. Thus the higher costs for investment and maintenance for busses of type 1
and 2 could be compensated.

§ In Sweden the situation is contrary: although bio-ethanol is subsidised and motor
vehicle tax for the green version is considerably lower compared to the non green
version additional costs for the greener version of product types 1 and 2 are not
compensated through lower fuel costs, resulting in higher total costs of around 3%
compared to the non green version. Perhaps it must be taken into account that some
cities in Sweden require tax roads for non green vehicles. If this tax road will be applied
for public transportation too, the cost advantage for non green busses might change.
However, within this study this point could not be considered quantitatively und
included in the LCCA.

5.3 Product group 3: Passenger cars

5.3.1 Selection of different product types

Transport comprises a share of approximately 20% of the total CO2 emissions in the
European Union and therefore constitutes an important starting point for climate protection
measures. Passenger cars make up the greatest share of these emissions. Accordingly, it is
important – most notably because of the announcement effect – that the state sets a good
example by purchasing green vehicles, reducing CO2 emissions and other transport bound
environmental impacts.

The product group ‘Passenger cars’ is rather heterogeneous. On the European market there
are about 35 makes (or ‘brands’) and more than 5 000 car models (including versions)
available.30 Against this background it is necessary to define the specific product types
accurately.

The three product types within the passenger cars product group were selected with regard
to different functionalities of the vehicles. In order to cover the product group as extensively
as possible three general types, defined by different sizes, will be taken into consideration:

Product type 1: In terms of public procurement, subcompact and compact cars constitute a
major group. They are mostly used by, for example, meter readers and health carers.
Therefore, they serve to transport a person who has little equipment generally over short
distances within city limits.

30 e.g. 24 versions of the Citroen C3 model are available varying in fuel type, cylinder capacity, engine power
etc.
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Product type 2: Medium-sized passenger cars (lower middle-sized class) are selected as
the second product type; several people can travel in these and longer distances can be
covered with them.

Product type 3: In order to guarantee that the functionalities are as broadly covered as
possible, as third product type light duty vehicles (LDV) of up to 2.8 tonnes (permissible
maximum weight) are taken into consideration. Goods can be transported with this vehicle.
At the same time, they are normally registered as passenger cars, meaning that the
corresponding fuel consumption data is available.

In the table below the selected three types are characterised more detailed by examples and
typical parameters.

Table 50 Specification of the selected product types (product group ‘Passenger cars’)

(1) Subcompact and
compact cars

(2) Medium sized cars (3) Light-duty
commercial vehicles

Typical Example VW Fox / Polo
Citroen C3
Opel Corsa
Renault Clio
Skoda Fabia

Audi A3
Citroen C4
Ford Focus
Honda Civic

VW Golf

Citroen Jumper Kombi
Ford Transit

Mercedes Viano,
Sprinter

Opel Vivaro, Movano
Renault Master

VW T5 Transporter

Construction Notchback Notchback or station
wagon

Delivery van

Base price ~ 12.000 € ~ 17.000 € ~ 25.000 €
Engine power
(typical value)

40-60 kW 55-100 kW 65-130 kW

Fuel consumption 4,5-5 l / 100 km 6,5-7 l / 100 km 7,5-9 l / 100 km
CO2 emissions 122-135 g/km 150-190 g/km 205-245 g/km
Permissible
maximum weight
(typical value)

1.500 kg 2.000 kg 2.600 kg

Vehicle payload
(typical value)

450 kg 400 kg 700 kg

Seats for 4-5 people up to 7 people up to 9 people
Boot volume 270 l 560 l 5800 l

5.3.2 Green and non green versions

Newly registered passenger cars in the European Union currently have to comply with the
Euro 4 emission standard. Since diesel is cheaper than petrol in most Member States as a
result of lower tax rates, and due to the comparatively high level of mileage, official/company
cars are generally diesel passenger cars.
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The green version is selected according to the criteria of energy demand and emission
levels. In order to realise a reduction of fuel consumption to the lowest level possible and low
CO2 emissions when a high emission standard is applied, various technologies that are more
environmentally-friendly are available:

In principle, an especially efficient passenger car can be selected per passenger car
segment. There is a very high level of variance between the CO2 emissions of newly
registered passenger cars. Depending on the type of fuel, performance parameters, gears
and further features, the CO2 emissions of passenger cars vary dramatically. Each
passenger car buyer thereby has the opportunity of procuring one that has a comparatively
low level of CO2 emissions, in spite of certain requirements of the vehicle (such as its size
for example). However, those passenger cars usually have a lower engine power, meaning
that the delivered function between those vehicles is not exactly the same. Another important
feature of environmental friendlier diesel passenger cars is the particulate filter in order to
reduce particulate emissions to a level below the planned EURO 5 level of 5 mg/km.

A further possible green version of passenger cars is the hybrid version31. At present,
however, only two hybrid models of passenger cars are available on the European market.
As these models are still quite expensive, this alternative is not taken into consideration. As
other (relatively cheaper) green versions are available, this would bias the results.

Vehicles driven by compressed natural gas (CNG) or liquefied petroleum gas (LPG) have
clear advantages over diesel passenger cars in terms of NOx and particulate emissions. The
greenhouse gas emissions are only a few percent lower than in the case of diesel passenger
cars.

Biofuels, like for example bio-ethanol, have an advantage in terms of greenhouse gas
emissions of about 40 to 60% compared to diesel (related to the total fuel chain, including the
cultivation and production of fuels). Bio-ethanol vehicles require a modified Otto motor and
are called ‘flexible fuel vehicles’. Some vehicle models are already available in Europe.

No harmonisation is as yet apparent with regard to the supply of alternative fuels in Europe.
As a consequence, the different fuels are not available in each selected Member State of the
European Union and the support they are conferred by the individual countries differs
substantially. Thus, the use of alternative fuels will be taken into account in this project for
those States in which an alternative fuel and the corresponding vehicle technology is
adequate available, generally meaning that the introduction of this alternative fuel is being
intensively supported by the government.

31 Hybrid: power is delivered both via an internal combustion engine or electric motor.
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Against this background the following green and non green versions are selected:

§ A conventional EURO 4 diesel passenger car is selected as the non green version.

§ The promotion of bio-ethanol in Sweden and the promotion of natural gas in Germany
are used as examples for the green version in these two member states. As green
version in Spain and the Czech Republic (and as second green version in Germany)
EURO 4 Diesel passenger cars equipped with a particulate filter are chosen.32

The selection is summarised in the following table.

Table 51 Green and non green versions (product group 3: ‘Passenger cars’)

Version Sweden Germany Spain Czech
Republic

Non green version
Conventional EURO 4 (diesel) passenger car X X X X
Green version
EURO 4 diesel passenger car with particulate filter X33 X34 X X
CNG-driven passenger car X
Bio-ethanol driven passenger car X

5.3.3 Calculation and cost elements

With regard to vehicles, it is not only investment costs which play a significant role, but also
operating costs. The following cost elements therefore are taken into account within the
scope of the LCCA:

Investment costs
The investment costs consist of the manufacturer prices (with discounts for bulk purchases
subtracted from the sum, where applicable), VAT and, where required, an admission fee and
a registration tax. The manufacturer prices vary from country to country. Therefore, data from
the ADAC (‘Allgemeiner Deutscher Automobil-Club’) database are used as a basis for the
manufacturer prices and are multiplied with the corresponding cost indexes of the Car Price
Report 2006 for the other selected Member States (ADAC 2007, CPR 2006).

32  A stricter green version would be passenger cars with lower engine power resulting in also lower CO2

emissions. However it is assumed that procurers define a certain engine power in the technical specifications.
Therefore no differences in engine power and subsequent CO2 emissions can be achieved.

33  For product type 3.3 (light duty vehicles).
34  Only in case of product type 3.2 (medium sized cars) and 3.3 (light duty vehicles).
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If possible an average of two or three frequently sold passenger cars per product type will be
used for the LCC calculations. The models are specified in the sections on the product types.

Amongst the passenger cars, there are substantial differences in terms of the purchase price
and residual value; these differences depend on the model and make. The differences
between the conventional and the green version of passenger cars which are different makes
but have a comparable engine and features can be greater than the differences between the
conventional and the green version of the same make. In choosing the vehicles to be
examined, attention was paid against this background to consistently selecting conventional
and green versions of the same makes.

Motor vehicle taxes

Annual motor vehicle taxes often make up a significant share of the LCC of passenger cars.
The assessment basis for these taxes differs between countries and can be based on, for
example, the cylinder capacity or the CO2 emissions. In some countries, public procurement
vehicles are exempt from such taxes under certain conditions.

Fuel costs
The fuel costs are based on the costs for the fuel consumed in the course of the service life
of the vehicle. The fuel consumption of vehicles registered as passenger cars is officially
available, as regulated by the Directive 80/1268/EWG. These data are taken from the ADAC
database for the representative passenger car for each product type. The average mean
value is calculated from these data for each product type. An annual road performance of
15 000 km and a service life of 5 years is assumed for the purposes of calculating the total
fuel consumption.

For fuel prices see section 3.4.3.2.

Maintenance costs
The maintenance costs of the vehicle also need to be taken into account. These are made
up of material costs for engine oil, tyres, spare parts and the corresponding labour costs. The
labour costs differ between the individual countries, especially in the case of maintenance. In
accordance with ADAC (2007), the labour costs are correspondingly set at 60 Euros for all
passenger cars per working hour, and weighted with a corresponding factor of 124% for
Sweden, 60,5% for Spain and 22% for the Czech Republic (EuroStat 2004).

Insurance costs
Further costs that arise in the operation of vehicles are insurance costs, especially liability
insurance and comprehensive vehicle insurance. Enquiries made at the manufacturers have
demonstrated that these insurances do not basically differentiate between different drive
technologies. Insurance providers were not prepared to divulge the amount of such
insurances. However, DIW (2005) shows that insurance costs are negligible in comparison to
the total costs. For this reason, insurance costs are excluded from the LCCA, which does not
essentially affect the end result.
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End-of-life disposal

It is assumed that the purchasing authority resells the vehicles after a holding period of 5
years, with the total vehicle mileage after these 5 years amounting to 75 000 km. In this case
the vehicles have a residual value at the end of their service life, for which they are resold.

The residual value is calculated according to ADAC data – these are in turn based on
continuous market monitoring conducted by the German Automobile Trust (‘Deutsche
Automobil Treuhand’ (DAT)). For calculation purposes, the residual value of the vehicle is
adjusted in each case to a negative entry in the end-of-life disposal (since it is not a matter of
costs, but rather of revenues).

Taxes (e.g. motor vehicle or fuel taxes) which vary from country to country are discussed
more detailed in the results section of each product type.

5.3.4 Product type 3.1: Subcompact and compact cars

5.3.4.1 Functional unit and alternatives to be analysed

The LCC are calculated for the whole assumed holding period of the selected passenger
cars. In this study, the passenger cars are assumed to have a service life for the purchasing
authority of 5 years with an annual vehicle mileage of 15 000 km, amounting to a total vehicle
mileage of 75 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 diesel vehicles

§ Green version: Ethanol-driven passenger cars (Sweden); CNG-driven passenger cars
(Germany); passenger cars with a particulate filter (Germany, Spain and Czech
Republic).

The range of ethanol-driven passenger cars on offer in Sweden is still quite slight (7 models
from 3 different manufacturers), resulting in the fact that in Sweden no ethanol-driven
subcompact and compact car was available. Furthermore within this product type, diesel
driven cars are generally unusual in Sweden and therefore diesel driven cars with particulate
filter are logically not applicable as green version.
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In accordance with the range of CNG-driven vehicles on offer in Germany, the calculations
are based on the following passenger cars with their corresponding specifications35:

Table 52 Characterisation of the selected subcompact and compact cars – Germany

Citroen C3 HDi 70 Confort Citroen C3 1.4 Bivalent Style
Version non green green
Fuel Diesel CNG
Construction Compact Car Compact Car
Engine power 50 kW 49 kW
Cylinder capacity 1 398 ccm 1 360 ccm
Fuel consumption 4,4 l/100 km 4,95 kg/100 km
CO2 emission 115 g/km 119 g/km
Vehicle payload 416 kg 352 kg
Seats for 5 people 5 people
Boot volume 305 l 305 l

For Spain and the Czech Republic the same representative models are considered as
described in the following table.

Table 53 Characterisation of the selected subcompact and compact cars – Spain and Czech
Republic

Seat Ibiza 1.4
TDI Reference

Seat Ibiza 1.4
TDI Reference

RPF

Skoda Roomster
1.4 TDI 59 kW

Skoda Roomster
1.4 TDI 59 kW

RPF
Version non green green non green green

Fuel Diesel Diesel Diesel Diesel

Construction Compact car Compact car Mini Van Mini Van

Engine power 51 kW 51 kW 59 kW 59 kW

Engine capacity 1422 ccm 1422 ccm 1422 ccm 1422 ccm

Fuel consumption 4,7 l / 100 km 4,6 l / 100 km 5,1 l / 100 km 5,2 l / 100 km

CO2 emission 127 g/km 120 g/km 135 g/km 137 g/km

Vehicle payload 439 kg 439 kg 440 kg 440 kg

Seats for 5 people 5 people 5 people 5 people

Boot volume 267 l 267 l 450 l 450 l

35 For this product type only few cars with both a CNG driven engine and comparable characteristics to non
green versions are available on the market. Therefore the comparison could not be carried out for a
representative range of cars but for the cars described above.
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5.3.4.2 System boundaries

The relevant cost elements considered are investment costs, motor vehicle taxes, fuel costs,
maintenance costs, insurance costs and end-of-life disposal (here: resale value), which are
described in more detail in section 5.3.3. The prices refer to typical prices for these items for
a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than one year.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.3.4.3 Results

Sweden
As mentioned before, this product type is not available in Sweden.

Germany
Germany does not levy a registration tax; thus the investment costs, including 19% VAT and
a 25 € admission fee, amount on average to 14.034 € for the non green version and to
13.992 € for the green version. The motor vehicle tax is based on the cylinder capacity and
the emission standard. The cylinder capacity of this product type is around 1 400 ccm; all of
the passenger cars fulfil the EURO 4 emission standard. This leads to an annual motor
vehicle tax of about 230 € for the non green and about 95 € for the green version, due to tax
reduction. In Germany, 19% VAT is levied on fuel; a fuel tax for diesel of 0,47 €/l must also
be added (EC 2007 a). In total, costs for diesel fuel amount to 1,14 €/l (April 2007; Oil
Bulletin 2007). CNG is promoted by a reduced tax rate of 0,165 €/kg up to the year 2018,
resulting in a consumer price of 0,84 €/kg (ADAC 2007). Taking the fuel consumption into
account, this yields fuel costs totalling 5,02 €/100 km for diesel and 4,16 €/100 km for CNG-
driven subcompact and compact cars in 2007. The assumptions are summarised in the
following table.

Table 54 Assumptions on various cost elements for subcompact and compact cars in Germany

Non green version Green Version
VAT on purchase price 19% 19%
Admission fee 25 € 25 €
Registration tax n.a. n.a.
Motor vehicle tax 230 € p.a. 95 € p.a.
Fuel Diesel CNG
Fuel price 1,14 €/l 0,84 €/l
Fuel costs 5,02 € /100 km 4,16 € / 100 km
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The following table summarises the LCC of the purchase, use and resale of a green and non
green version of product type 1 (subcompact and compact cars) in Germany, with an annual
vehicle mileage of 15 000 km and a holding period of 5 years.

Table 55 LCC of subcompact and compact cars in Germany; in Euros

LCC Difference
non green

version green version absolute relative

Investment 14.034 13.992 -42 -0,3%
VAT 2.666 2.658 -8 -0,3%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.021 414 -608 -59,5%
Fuel costs 3.481 2.905 -576 -16,6%
Maintenance, material costs 1.148 1.075 -73 -6,4%
Maintenance, personnel costs 467 403 -64 -13,7%
End-of-life disposal -4.822 -4.789 33 -0,7%
SUM 18.020 16.682 -1.338 -7,4%

Spain and Czech Republic
In the context of investment costs in Spain, 16% VAT and 69 € admission fee must be added
to the investment costs (PWC). As the regarded diesel cars have a cylinder capacity of up to
2 000 cm³, a registration tax of 7%36 has to be added. (AEAT 2007) In Spain, public
procurement is exempt from the motor vehicle tax; it therefore does not have to be taken into
account in the LCC calculations (Fleet Europe 2006). The diesel fuel costs comprise 16%
VAT and 0,302 €/l fuel tax (EC 2007 a). In April 2007 they amounted in total to 0,945 €/l (Oil
Bulletin 2007). The assumptions are summarised in the following table.

Table 56 Assumptions on various cost elements for subcompact and compact cars in Spain

Non green version Green version
VAT on purchase price 16% 16%
Admission fee 69 € 69 €
Registration tax 7% 7%
Motor vehicle tax n.a. n.a.
Fuel Diesel Diesel
Fuel price 0,945 €/l 0,945 €/l

36  For passenger cars with a cylinder capacity exceeding 2 000 cm³, the registration tax amounts to 12%.
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The following table summarises the LCC of the purchase, use and resale of a green and non
green version of subcompact and compact cars in Spain.

Table 57 LCC of subcompact and compact cars in Spain; in Euros

LCC Difference
non green

version green version absolute relative

Investment 12.581 13.425 845 6,7%
VAT 2.013 2.148 135 6,7%
Admission fee 69 69 0 0,0%
Motor vehicle tax 0 0 0 -
Fuel costs 3.249 3.249 0 0,0%
Maintenance, material costs 1.298 1.302 5 0,4%
Maintenance, personell costs 400 400 0 0,00%
End-of-life disposal -5.337 -6.089 -752 14,1%
SUM 14.272 14.504 232 1,6%

In the Czech Republic, VAT of 19% and an admission fee of 27 € are added to the costs to
make up the base vehicle price (DIW 2005). No registration tax has to be paid (DIW 2005). In
this country, the motor vehicle tax for passenger cars is dependent on the engine’s cylinder
capacity (Fleet Europe 2006; see following table).

Table 58 Motor vehicle tax for passenger cars in the Czech Republic according to cylinder
capacity

Cylinder capacity Motor vehicle tax
Up to 800 cc 42 € p.a.
800 to 1 250 cc 64 € p.a.
1 250 to 1 500 cc 85 € p.a.
1 500 to 2 000 cc 107 € p.a.
2.000 to 3.000 cc 128 € p.a.
Above 3.000 cc 150 € p.a.

Thus, for the subcompact and compact cars as specified in the study at hand, 85 € motor
vehicle tax has to be paid each year. The fuel tax amounts to 0,352 €/l for diesel (EC
2007 a); consequently, the price of diesel at refuelling stations amounted to 0,99 €/l in total in
April 2007 (Oil Bulletin 2007). The assumptions are summarised in the following table.
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Table 59 Assumptions on various cost elements for subcompact and compact cars in Czech
Republic

Non green version Green version
VAT on purchase price 25% 25%
Admission fee / registration tax n.a. n.a.
Motor vehicle tax 154 € 164 €
Fuel Super Bio-ethanol
Fuel price 1,19 €/l 0,94 €/l

The following table summarises the LCC of the purchase, use and resale of a green and non
green version of subcompact and compact cars in the Czech Republic.

Table 60 LCC of subcompact and compact cars in Czech Republic; in Euro

LCC Difference
non green

version green version absolute relative

Investment 12.581 13.425 845 6,7%
VAT 2.390 2.551 160 6,7%
Admission fee 27 27 0 0,00%
Motor vehicle tax 374 374 0 0,00%
Fuel costs 3.357 3.357 0 0,00%
Maintenance, material costs 1.288 1.292 5 0,4%
Maintenance, personell costs 144 144 0 0,00%
End-of-life disposal -5.337 -6.089 -752 14,1%
SUM 14.824 15.082 258 1,7%

5.3.5 Product type 3.2: Medium-sized cars

5.3.5.1 Functional unit and alternatives to be analysed

The LCC are calculated for the whole assumed holding period of the selected passenger
cars. In this study the passenger cars are assumed to have a service life for the purchasing
authority of 5 years with an annual vehicle mileage of 15 000 km, amounting to a total vehicle
mileage of 75 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 diesel vehicles

§ Green version: Ethanol-driven passenger cars (Sweden); passenger cars with a
particulate filter as well as CNG-driven passenger cars (Germany); passenger cars with
a particulate filter (Spain and Czech Republic).
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In accordance with the range of ethanol-driven vehicles on offer in Sweden, the calculations
are based on the following representative passenger cars with their corresponding
specifications:

Table 61 Characterisation of the selected medium-sized cars (Sweden)

Volvo S40 1.8 Volvo S40 1.8
FlexiFuel

Volvo V50 1.8 Volvo V50 1.8
FlexiFuel

Version non green green non green green
Fuel Super Bio-ethanol Super Bio-ethanol
Construction Saloon car Saloon car Estate car Estate car
Engine power 92 kW 92 kW 92 kW 92 kW
Cylinder capacity 1 798 ccm 1 798 ccm 1 798 ccm 1 798 ccm
Fuel consumption 7,2 l/100 km 7,4 l/100 km 7,2 l/100 km 7,4 l/100 km
CO2 emission 172 g/km 177 g/km 171 g/km 177 g/km
Vehicle payload 495 kg 495 kg 516 kg 516 kg
Seats for 5 people 5 people 5 people 5 people
Boot volume 404 l 404 l 417 l 417 l

In accordance with the range of CNG-driven vehicles on offer in Germany, the calculations
are based on the following passenger cars with their corresponding specifications37:

Table 62 Characterisation of the selected medium-sized cars (Germany)

VW Touran 1.9 TDI 77
kW Trendline

VW Touran 1.9 TDI 77
kW Trendline RPF

VW Touran EcoFuel
Trendline

Version non green green (1) green (2)
Fuel Diesel Diesel CNG
Construction Compact van Compact van Compact van
Engine power 77 kW 77 kW 80 kW
Cylinder capacity 1896 ccm 1896 ccm 1984 ccm
Fuel consumption 5,9 l/100 km 6,0 l/100 km 5,8 kg/100 km
CO2 emission 156 g/km 158 g/km 153 g/km
Vehicle payload 587 kg 587 kg 542 kg
Seats for 5 to 7 people 5 to 7 people 5 to 7 people
Boot volume 695 l 695 l 695 l

37 For this product type only few cars with both a CNG driven engine or a diesel engine with particulate filter
respectively and comparable characteristics to non green versions are available on the market. Therefore the
comparison could not be carried out for a representative range of cars but for the cars described here.
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For Spain and the Czech Republic the same representative models are considered as
described in the following table.

Table 63 Characterisation of the selected medium-sized cars (Spain and Czech Republic)

Skoda Octavia
1.9 TDI Classic

Skoda Octavia
1.9 TDI Classic

RPF

Fiat Stilo 1.9
JTD Multijet 8V
Acitve 3-türig

Fiat Stilo 1.9
JTD Multijet 8V
Acitve 3-türig

RPF
Version non green green non green green
Fuel Diesel Diesel Diesel Diesel
Construction Saloon car Saloon car Saloon car Saloon car
Engine power 77 kW 77 kW 88 kW 88 kW
Cylinder capacity 1896 ccm 1896 ccm 1910 ccm 1910 ccm
Fuel consumption 4,9 l/100 km 5,0 l/100 km 5,3 l/100 km 5,3 l/100 km
CO2 emission 132 g/km 135 g/km 139 g/km 139 g/km
Vehicle payload 585 kg 585 kg 435 kg 435 kg
Seats for 5 people 5 people 5 people 5 people
Boot volume 560 l 560 l 305 l 305 l

5.3.5.2 System boundaries

The relevant cost elements considered are investment costs, motor vehicle taxes, fuel costs,
maintenance costs, insurance costs and end-of-life disposal (here: resale value), which are
described more detailed in section 5.3.3. The prices refer to typical prices for these items for
a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than one year.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.3.5.3 Results

Sweden
For medium sized-cars the investment costs reach a total of 26.201 € for the non green
version and 30.188 € for the green version (incl. VAT). Since the calculation of the motor
vehicle tax is based on CO2 emissions, the annual fee for the non green version is 154 € and
164 € for the green version38.

38 The green version could be driven both, with Super and bio-ethanol. Therefore taxation in Sweden is related
to fuels but not to cars.
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The assumptions are summarised in the following table.

Table 64 Assumptions on various cost elements for medium-sized cars in Sweden

Non green version Green version
VAT or purchase price 25% 25%
Admission fee / registration tax n.a. n.a.
Motor vehicle tax 154 € 154 €
Fuel Super Bio-ethanol
Fuel price 1,19 €/l 0,94 €/l

The following table summarises the LCC of the purchase, use and resale of a green and non
green version of medium-sized cars in Sweden.

Table 65 LCC of medium-sized cars in Sweden; in Euros

LCC Difference
non green

version green version absolute relative

Investment 17.201 18.412 1.211 7,0%
VAT 4.300 4.603 303 7,0%
Admission fee 0 0 0 -
Motor vehicle tax 685 692 8 1,1%
Fuel costs 5.870 4.736 -1.134 -19,3%
Maintenance, material costs 1.325 1.325 0 0,0%
Maintenance, personell costs 692 692 0 0,0%
End-of-life disposal -6.139 -6.571 -432 7,0%
SUM 23.934 23.890 -44 -0,2%

Germany
For medium-sized cars, the investment costs for the non green version amount to 19.405 €;
for the green version to 19.901 € (Diesel PF) and 20.138 € respectively (CNG Fuel). The
amount of the other cost elements for this product type in Germany is almost the same as for
subcompact and compact cars. Since the calculation of the motor vehicle tax is based on the
cylinder capacity, the annual cost of this element is higher than for the product type 1. The
averaged cylinder capacity of this product type is about 1 900 cc; all of the passenger cars
fulfil the EURO 4 emission standard. This leads to an annual motor vehicle tax of about 135
to 320 €, depending on fuel type and if equiped with a particulate filter. The assumptions are
summarised in the following table.
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Table 66 Assumptions on various cost elements for medium-sized cars in Germany

Non green version Green version (1) Green version (2)
VAT on purchase price 19% 19% 19%
Admission fee 25 € 25 € 25 €
Registration tax n.a. n.a. n.a.
Motor vehicle tax 316 € 293 € 135 €
Fuel Diesel Diesel CNG
Fuel price 1,14 €/l 1,14 €/l 0,84 €/kg

The following tables summarise the LCC of the purchase, use and resale of the two green
versions and non green version of medium-sized cars in Germany.

Table 67 LCC of medium-sized cars in Germany; in Euros

LCC Difference
non green

version
green version
(Diesel PF) absolute relative

Investment 19.405 19.901 496 2,6%

VAT 3.687 3.781 94 2,6%

Admission fee 25 25 0 0,00%

Motor vehicle tax 1.391 1.290 -101 -7,3%

Fuel costs 4.702 4.780 78 1,7%

Maintenance, material costs 1.537 1.537 0 0,00%

Maintenance, personell costs 521 471 -50 -9,7%

End-of-life disposal -8.469 -9.283 -814 9,6%
SUM 22.799 22.502 -297 -1,3%

Table 68 LCC of medium-sized cars in Germany; in Euros

LCC Difference
non green

version
green version
(CNG Fuel) absolute relative

Investment 19.405 20.138 733 3,8%
VAT 3.687 3.826 139 3,8%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.391 594 -797 -57,3%
Fuel costs 4.702 3.431 -1.272 -27,0%
Maintenance, material costs 1.537 1.445 -91 -6,00%
Maintenance, personell costs 521 499 -23 -4,4%
End-of-life disposal -8.469 -8.502 -32 0,3%
SUM 22.799 21.456 -1.343 -5,9%
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Spain and Czech Republic
The average value of the investment costs for medium-sized cars in Spain is about 15.000 €.
The other cost elements are specified identically as described for product type 1. As a result
of the higher fuel consumption of medium-sized cars, the following cost structure results for
Spain.

Table 69 LCC of medium-sized cars in Spain; in Euros

LCC Difference
non green

version green version absolute relative

Investment 15.542 16.046 504 3,2%
VAT 2.487 2.567 81 3,2%
Admission fee 69 69 0 0,00%
Motor vehicle tax 0 0 0 -
Fuel costs 3.420 3.454 35 1,0%
Maintenance, material costs 2.081 2.081 0 0,00%
Maintenance, personnel costs 774 774 0 0,00%
End-of-life disposal -5.687 -6.356 -669 11,8%
SUM 18.685 18.636 -49 -0,3%

The average value of the investment costs for medium-sized cars in the Czech Republic is
15.034 € for the non green version and 15.538 € for the green version. Since the engine
cylinder capacity is 1 900 cc, the annual motor vehicle tax amounts to 107 €. The other cost
elements are specified identically as described for product type 1. Taking the higher fuel
consumption of medium-sized cars into account, the following cost structure results for the
Czech Republic:

Table 70 LCC of medium-sized cars in Czech Republic; in Euros

LCC Difference
non green

version green version absolute relative

Investment 15.542 16.046 504 3,2%

VAT 2.953 3.049 96 3,2%

Admission fee 27 27 0 0,00%

Motor vehicle tax 471 471 0 0,00%

Fuel costs 3.546 3.594 49 1,4%

Maintenance, material costs 2.065 2.074 9 0,4%

Maintenance, personnel costs 199 200 1 0,5%

End-of-life disposal -5.687 -6.356 -669 11,8%
SUM 19.116 19.105 -11 -0,1%
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5.3.6 Product type 3.3: Light-duty vehicles (LDV)

5.3.6.1 Functional unit and alternatives to be analysed

The LCC are calculated for the whole assumed holding period of the selected passenger
cars. In this study the passenger cars are assumed to have a service life for the purchasing
authority of 5 years with an annual vehicle mileage of 15 000 km, amounting to a total vehicle
mileage of 75 000 km within the assumed holding period.

The following versions are analysed:

§ Non green version: Conventional EURO 4 diesel vehicles

§ Green version: LDV with particulate filter (Sweden, Spain and Czech Republic); CNG-
driven LDVs (Germany).

Since the range of ethanol-driven vehicles on offer is still quite slight and no ethanol-driven
light duty vehicle is on the market as yet in Sweden, the green version for the product type 3
is an efficient LDV with a particulate filter. The calculation for the LDVs is therefore based on
the following specifications. For Sweden, Spain and the Czech Republic the same
representative models are considered:

Table 71 Characterisation of the selected light duty vehicles (Sweden, Spain and Czech
Republic)

Renault Master 2.5
dCi ND kurz teilv.

6-S., 2,8t

Renault Master 2.5
dCi FAP ND kurz

teilv. 6-S., 2,8t

Mercedes Vito
Kombi 111 CDI

lang

Mercedes Vito
Kombi 111 CDI

lang RPF
Version non green green (PF) non green green (PF)
Fuel Diesel Diesel Diesel Diesel
Construction Van Van Van Van
Engine power 88 kW 88 kW 85 kW 85 kW
Cylinder capacity 2 464 ccm 2 464 ccm 2 148 ccm 2 148 ccm
Fuel consumption 8,7 l/100 km 8,7 l/100 km 8,1 l/100 km 8,3 l/100 km
CO2 emissions 230 g/km 230 g/km 217 g/km 221 g/km
Vehicle payload 768 kg 768 kg n.d. n.d.
Seats for 6 people 6 people 2 to 9 people 2 to 9 people
Boot volume 5200 l 5200 l 730 l 730 l
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In accordance with the range of such vehicles on offer in Germany, the calculations are
based on the following representative passenger cars with their corresponding specifications:

Table 72 Characterisation of the selected light duty vehicles (Germany)

VW Caddy Kombi 1.9
TDI

VW Caddy Kombi 1.9
TDI RPF

VW Caddy Kombi Eco
Fuel (natural gas

operation)
Version non green green (PF) green (CNG)
Fuel Diesel Diesel CNG
Construction Delivery van Delivery van Delivery van
Engine power 77 kW 77 kW 80 kW
Cylinder capacity 1 896 ccm 1 896 ccm 1 984 ccm
Fuel consumption 6,1 l/100km 6,2 l/100km 5,9 kg/100km
CO2 emissions 165 g/km 167 g/km 157 g/km
Vehicle payload 607 kg 607 kg 425 kg
Seats for up to 7 people up to 7 people up to 7 people
Boot volume 3 200 l 3 200 l 3 200 l

5.3.6.2 System boundaries

The relevant cost elements considered are investment costs, motor vehicle taxes, fuel costs,
maintenance costs, insurance costs and end-of-life disposal (here: resale value), which are
described in more detail in section 5.3.3. The prices refer to typical prices for these items for
a purchasing authority.

Data quality requirements:

§ Time-related coverage: Only cost data is used, which is not older than one year.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states (Sweden, Germany, Spain and Czech
Republic).

5.3.6.3 Results

Sweden
For the product type 3 the investment costs for the non green version reach a total of
30.738 € and for the green version 31.495 € (including VAT). The specifications of the cost
elements for this product type are almost the same as for types 1 and 2. Since the
calculation of the motor vehicle tax is based on CO2 emissions, the annual cost of this
element is higher than for the product types 1 and 2. For the non green version the fee is
229 € p.a. and 232 € p.a. for the green version.

The following table summarises the LCC of the purchase, use and resale of a green and non
green version of light duty vehicles in Sweden.
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Table 73 LCC of light duty vehicles in Sweden; in Euros

LCC Difference
non green

version green version absolute relative

Investment 24.590 25.196 605 2,5%
VAT 6.148 6.299 151 2,5%
Admission fee 0 0 0 -
Motor vehicle tax 1.052 1.066 14 1,4%
Fuel costs 6.300 6.373 73 1,2%
Maintenance, material costs 1.743 1.743 0 0,0%
Maintenance, personnel costs 1.106 1.106 0 0,0%
End-of-life disposal -8.100 -8.698 -598 7,4%
SUM 32.840 33.085 246 0,8%

Germany
For light duty vehicles the investment costs reach a total of 18.636 € for the non green
version and 19.226 € for the green version (Diesel with particulate filter) and 19.452 € for the
green version (CNG-driven) (each incl. VAT and admission fee). The cost elements for this
product type are specified almost the same as for subcompact and compact cars. Since the
calculation of the motor vehicle tax is based on the cylinder capacity, the annual cost of this
element is higher than for the product types 1 and 2. All of the LDVs fulfil the EURO 4
emission standard. This results in an annual motor vehicle tax of 135 to 316 The following
table summarises the LCC of the purchase, use and resale of a green and non green version
of light duty vehicles in Germany.

Table 74 LCC of light duty vehicles in Germany; in Euros

LCC Difference
non green

version
green version
(Diesel PF) absolute relative

Investment 15.639 16.135 496 3,2%
VAT 2.972 3.066 94 3,2%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.391 1.290 -101 -7,3%
Fuel costs 4.821 4.899 78 1,6%
Maintenance, material costs 1.313 1.313 0 0,00%
Maintenance, personnel costs 663 663 0 0,00%
End-of-life disposal -6.525 -7.224 -699 10,7%
SUM 20.300 20.167 -133 -0,7%
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Table 75 LCC of light duty vehicles in Germany; in Euros

LCC Difference
non green

version
green version
(CNG Fuel) absolute relative

Investment 15.639 16.325 686 4,4%
VAT 2.972 3.102 130 4,4%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.391 594 -797 -57,3%
Fuel costs 4.821 3.453 -1.368 -28,4%
Maintenance, material costs 1.313 1.313 0 0,00%
Maintenance, personnel costs 663 663 0 0,00%
End-of-life disposal -6.525 -7.093 -568 8,7%
SUM 20.300 18.383 -1.917 -9,4%

Spain and Czech Republic
The average value of the investment costs for light duty vehicles in Spain is 31.545 € for the
non green version and 32.320 € for the green version including the registration tax and the
admission fee. The other cost elements are specified as already described for product types
1 and 2. The following table summarises the LCC results for Spain.

Table 76 LCC of light duty vehicles in Spain; in Euros

LCC Difference
non green

version green version absolute relative

Investment 24.590 25.196 605 2,5%
VAT 3.934 4.031 97 2,5%
Admission fee 3.020 3.092 73 2,4%
Motor vehicle tax 0 0 0 n.a.
Fuel costs 5.597 5.662 65 1,2%
Maintenance, material costs 1.773 1.773 0 0,00%
Maintenance, personnel costs 549 549 0 0,00%
End-of-life disposal -8.100 -8.698 -598 7,4%
SUM 31.364 31.606 242 0,8%

The average value of the investment costs for light duty vehicles in the Czech Republic is
29.290 € for the non green version and 30.010 € for the green version (each including VAT
and Admission fee). Since the cylinder capacity is 2 000 to 2 500 cc, the annual road tax
totals 128 € per year. The other cost elements are specified as already described for product
types 1 and 2. The following table summarises the LCC results for Czech Republic.
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Table 77 LCC of light duty vehicles in Czech Republic; in Euros

LCC Difference
non green

version green version absolute relative

Investment 24.590 25.196 605 2,5%
VAT 4.672 4.787 115 2,5%
Admission fee 27 27 0 0,0%
Motor vehicle tax 563 563 0 0,0%
Fuel costs 5.784 5.852 69 1,2%
Maintenance, material costs 1.760 1.760 0 0,0%
Maintenance, personnel costs 198 198 0 0,0%
End-of-life disposal -8.100 -8.698 -598 7,4%
SUM 29.495 29.686 191 0,7%

5.3.7 Sensitivity Analysis

In the preceding sections vehicles were compared in each case that were largely identical in
terms of their characteristics (engine, payload, number of seats, boot volume). This meant
that in the context of diesel vehicles - which are already very efficient in terms of energy
efficiency - the fuel consumption and CO2 emissions are practically identical for the
conventional and green version. Indeed, a slight increase in fuel consumption and CO2

emissions can be observed in the case of the green version (diesel with a particulate filter).

In the subsequent sensitivity analysis, medium-sized passenger cars are used to
demonstrate for Germany that in the case of somewhat smaller engine equipment and a
slightly smaller vehicle, the green version is also more efficient – in terms of fuel
consumption and CO2 emissions – than the conventional version. Moreover, this has the
effect of reducing the total costs.

Table 78 Characterisation of the selected product type and cars for the sensitivity analysis

VW Passat Version 2.0
TDI 103 kW Trendline

VW Passat Version 2.0
TDI 103 kW Trendline

RPF

VW Golf Plus 1.9 TDI
77 kW Trendline RPF

Version non green version green version (1, PF) green version (2,
smaller engine and PF)

Fuel diesel Diesel Diesel
Construction estate car estate car estate car
Engine power 103 kW 103 kW 77 kW
Cylinder capacity 1968 ccm 1968 ccm 1896 ccm
Fuel consumption 6,0 l/100 km 6,0 l/100 km 5,6 l/100 km
CO2 emission 162 g/km 162 g/km 148 g/km
Vehicle payload 555 kg 555 kg 530 kg
Seats for 5 people 5 people 5 people
Boot volume 603 l 603 l 395 l
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The assumptions regarding the various cost elements are specified as already described for
product type 2 (medium sized cars). The results in the following tables clearly document that
shifting to a car with slightly smaller engine equipment leads to considerably lower life cycle
costs.

Table 79 LCC of passenger cars (sensitivity analysis 1)

LCC Difference
non green

version
green version

(1) absolute Relative

Investment 22.651 23.146 495 2,2%
VAT 4.304 4.398 94 2,2%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.462 1.356 -106 -7,2%
Fuel costs 4.624 4.702 78 1,7%
Maintenance, material costs 1.898 1.898 0 0,00%
Maintenance, personnel costs 512 512 0 0,00%
End-of-life disposal -9.751 -10.681 -930 9,5%
SUM 25.726 25.357 -369 -1,4%

Table 80 LCC of passenger cars (sensitivity analysis 2)

LCC Difference
non green

version
Green version

(2) absolute relative

Investment 22.651 18.168 -4.483 -19,8%
VAT 4.304 3.452 -852 -19,8%
Admission fee 25 25 0 0,00%
Motor vehicle tax 1.462 1.290 -172 -11,8%
Fuel costs 4.624 4.469 -156 -3,4%
Maintenance, material costs 1.898 1.491 -407 -21,5%
Maintenance, personnel costs 512 489 -23 -4,5%
End-of-life disposal -9.751 -8.353 1.397 -14,3%
SUM 25.726 21.031 -4.695 -18,3%

5.3.8 Summary and conclusions

The following tables give an overview of the total LCC of all product types in the selected
Member States.

Table 81 Total LCC of subcompact and compact cars in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden n.a. n.a. - -
Germany 16.670 15.367 -1.303 -7,80%
Spain 12.758 12.810 52 0,40%
Czech Republic 13.353 13.430 77 0,60%
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Table 82 Total LCC of medium-sized cars in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden 26.040 26.183 143 0,55%
Germany 20.511 20.017 (Diesel PF)

19.212 (CNG)
-494

-1.299
-2,40%
-6,30%

Spain 15.612 15.441 -171 -1,10%
Czech Republic 16.368 16.213 -156 -0,95%

Table 83 Total LCC of light duty vehicles in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden 30.618 30.718 100 0,33%
Germany 18.477 18.173 (Diesel PF)

16.475 (CNG)
-303

-2.002
-1,60%
-10,80%

Spain 29.048 29.144 95 0,33%
Czech Republic 27.244 27.289 45 0,20%

The main results are to be summarised as follows:

§ Neither in Spain nor in the Czech Republic environmental friendly cars or fuel are
supported via tax reduction. Nevertheless the life cycle costs of the here defined green
versions (diesel driven cars equipped with particulate filters) are if any hardly more
expensive than the non green version. Additional costs are below 1%, which is
considered to be not significant.

§ In Sweden as well as in Germany bio-ethanol and CNG are subsidised through tax
reduction, resulting in considerable lower costs of the green version compared to the
non green versions.

§ The residual value of diesel driven cars equipped with particulate filter is higher than
the residual value of comparable cars without this filter. This has to be considered
when judging the purchase prices of those cars.

In the case of passenger cars, the procurement of green version in no case leads to
substantial higher costs, but rather to slightly lower costs. The procurement of environmental
friendlier passenger cars thus does not lead to higher costs, but also the cost reductions
which can be expected are rather small and additionally depend on the tax policy of the
Member States.

In any case, procurers should take special care when defining the engine power of the
passenger cars to be purchased, to reduce CO2 emissions to a minimum. It should always be
tried to keep it as low as possible. The higher the engine power the higher the fuel
consumption and CO2 emissions of the passenger cars.
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Vice versa, in the case of somewhat smaller engine equipment and a slightly smaller vehicle,
the green version is also more efficient – in terms of fuel consumption and CO2 emissions –
than the conventional version. Moreover, this has the effect of reducing the total costs (see
sensitivity analysis).

5.4 Product group 4: Cleaning products and services

5.4.1 Selection of different product types

The product group ‘Cleaning products and services’ comprises a quite big variety of cleaning
products (detergents or care products) and cleaning processes in order to maintain the value
and hygienic properties of buildings (floors, surfaces, windows, etc.), dishes, clothes and so
on. Each of these subcategories again comprises a variety of different products and
processes or steps.

For this study three types of cleaning processes were selected with regard to the following
criteria:

§ The process shall be relevant for most public authorities in the selected Member
States;

§ The cleaning process shall have high importance for public authorities (in terms of
monetary value or frequency of cleaning);

§ Environmental friendly detergents to be used for the cleaning process shall be
available, i.e. detergents fulfilling the criteria set by the EU Eco-label scheme or a
national labelling scheme in the selected Member States.

The following table gives an overview of the number of products, labelled with one of the EU
or national eco-labels for cleaning products.

Table 84 Number of cleaning products with eco-labels

Organisation Product type Sweden Germany Spain Czech
Republic

EU Eco-label All-purpose, sanitary, window
cleaner 6 24 26 5

EU Eco-label Dishwashing detergents 1 1 0 0
EU Eco-label Hand dishwashing detergents 1 2 1 1
EU Eco-label Laundry detergents 0 0 0 0

Nordic Swan
Cleaning products (both for
private and large-scale
consumers)

68 n.a. n.a. n.a.

Bra Miljöval
All-purpose, sanitary, window
cleaner, for large-scale
consumers

49 n.a. n.a. n.a.

Czech Eco-Label Liquid cleaning agent (Tekuté
čisticí přípravky) n.a. n.a. n.a. 13
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This compilation clearly shows that the only product group, where a significant number of
products have an EU eco-label in each selected Member State, is the product group on all-
purpose cleaners and cleaners for sanitary facilities, which also comprises window cleaners
(see Commission Decision 2005). In Sweden and the Czech Republic, compared to
Germany and Spain, only fewer all-purpose, sanitary and window cleaners have an EU eco-
label. This can be explained by the existence of quite successful regional or national labelling
schemes (Nordic Swan, Bra Miljöval, and Czech Ecolabel).

Against this background, a cleaning process which complies with the above mentioned
criteria is the maintenance cleaning of buildings. The maintenance cleaning, conducted on
a regular basis in certain intervals (e.g. daily, every two days, twice a week, etc.), is the most
important cleaning process in industrial and institutional cleaning39, and comprises various
processes like cleaning of the floor covering, ceilings, walls, radiators, sanitary facilities or
objects of the room setup. Additional services which are conducted during maintenance
cleaning are e.g. equipment of devices with tissue paper or toilet paper, replacement of
towels, etc. As the main parameters for calculating the costs, i.e. the duration of the work and
the amount of detergent needed for these processes, heavily depend on the framework
conditions, for instance the type of the building (e.g. administrative building, school,
kindergarten, etc.), the type of the rooms to be cleaned (office space, corridors, sanitary
facilities, etc.), the materials of the surfaces (hard elastic floor covering, textile covering, tiles,
etc.), the applied cleaning method, the cleaning intervals, the soiling and so on, two well
specified examples will be selected.

Another cleaning process which complies with the above mentioned criteria is the cleaning
of windows. It is usually conducted more seldom, i.e. once or twice per year, and comprises
the cleaning of the window panes, sometimes including the cleaning and maintenance of the
frames or blinds.

Special cleaning processes like first cleaning (directly after the completion of a building),
basic cleaning in certain longer intervals (e.g. stripping of floors to remove coatings) or
laundry processes are only conducted seldom, play a minor role in the procurement of
cleaning products and services or are relevant only for certain procuring authorities (e.g.
hospitals). Additionally, the use of film forming sealers and the subsequent floor stripping
should be avoided best possible, as heavy duty detergents have to be used and components
from the coating are dissolved, both heavily contaminating the waste water. Therefore these
processes are not selected for the LCCA.

39  For example, maintenance cleaning makes up for some 80% of the total turnover of the branch of building
cleaner craft in Germany (REWI 2005)
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In short, the following processes are selected for the LCCA:

§ Maintenance cleaning of office space;

§ Maintenance cleaning of sanitary facilities;

§ Annual cleaning of windows.

A more detailed description of the processes is given in the sections on each product type.

All cleaning processes can either be conducted by the public authority itself, or the authority
can contract certain cleaning processes to a cleaning company; the latter becoming more
and more important in recent years.40 In case the cleaning process is conducted by the
authorities themselves, the procurement process is restricted to cleaning equipment and
detergents. In case the cleaning processes shall be conducted by a cleaning company, the
whole service has to be tendered for. In both cases, however, the detergents only make up a
very small share of the total costs connected to the cleaning process: Cleaning is a very
people-intensive process, thus the direct and indirect personnel costs make up most of the
share.41 This fact is most obvious if the cleaning processes are tendered to an external
service provider.

As tendering for cleaning services becomes more important, and as the real cost structure of
cleaning processes is more obvious in this case, the calculations are conducted according to
the calculations usually conducted by a cleaning company (see also section 5.4.3).

5.4.2 Green and non green versions

The main environmental impacts from this product group result from the use of detergents.
Their active and other ingredients can cause air pollution or ground level ozone formation
(e.g. volatile organic compounds used as solvent or cleaning agent) or might have hazardous
effects on aquatic environment as the waste water including soil and detergents is drained in
the sewage system after the cleaning process (typical ingredients which might have
hazardous effects on the aquatic environment and/or have the potential of bioaccumulation
are surfactants, builders, complexing agents, perfumes, colouring agents, biocides etc.).

40  The European cleaning sector has continuously increased since 1989. In 2003 it generated a turnover of 44,5
billion Euros, which represents an increase of 9% compared with the turnover of the previous year (GDP
growth was 1,3%). It is assumed that the market penetration reached 61% in 2003, which means that only
39% of all cleaning processes are conducted by the owners of the premises themselves. Also the total
number of cleaning companies grew by some 8% to 94 000 in 2003 (compared to 2002), employing more
than 3 million employees. Most of the companies (86%) had less than 50 employees, meaning the sector is
strongly dominated by small and very small companies. (all information: EFCI 2007)

41  According to EFCI (2007) about 75% of the total employers’ costs are labour costs. For a detailed cost
structure see also section 5.4.3.
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Other environmental impacts are, for example, use of resources for and waste generation
from packaging and water or energy demand of the cleaning processes themselves (e.g.
electricity and water demand of cleaning machines, dishwashers or washing machines). In
addition some ingredients might also have a negative impact on the occupational health of
employees using the detergents.42

To ‘green-up’ cleaning processes the main leverages are to reduce the absolute
consumption of cleaning products (e.g. through correct dosage), to totally avoid certain
cleaning products (e.g. disinfection agents for maintenance cleaning, highly acidic or alkaline
products, air fresheners, toilet bleach blocks, etc.) or to use more environmental friendly
detergents (e.g. detergents containing less harmful substances). The differences between
‘regular’ and ‘correct’ dosage or cost differences through reduced variety of used cleaning
products are very difficult to quantify. The only greening measure of cleaning processes
which can be systematically operationalised with regard to costs is the use of more
environmental friendly detergents.

In the study at hand, it is therefore assumed that in the green cleaning processes detergents
are used, which comply with the criteria set by the following eco-labels:43

§ EU Eco-label for all-purpose cleaners and cleaners for sanitary facilities (Decision
2005/344/EC);

§ Nordic Swan (Nordic Ecolabelling of cleaning products);

§ Bra Miljoval (Good Environmental Choice Criteria ‘Chemical Products’);

§ Czech Eco-label (ekologicky šetrných výrobků).

As non green cleaning processes, equivalent ‘conventional’ detergents are used, which do
not comply with the criteria set by one of these eco-labels.

As limitation it has to be stated that especially the EU eco-label is meant for cleaning
products for use in private households and it might not be applied to all detergents used for
industrial or institutional cleaning purposes, as in professional cleaning partly other cleaning
products are used. However, it is assumed that, if purchasing authorities tender for cleaning
products that comply with a set of criteria which are at least similar to the criteria of the above
mentioned eco-labels, the price difference will be comparable to the price difference

42  See e.g. Oehme and Klade (2003), ICLEI 2007; Bouwer et al. 2006.
43  The Catalonian Eco-label (“Guarantee of Environmental Quality”) does not set criteria for cleaning products.
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determined in this market research. In addition, especially with regard to maintenance
cleaning, detergents meant for private and those meant for institutional use are relative
similar or even identical.

5.4.3 Calculation and cost elements

Even though the detergent is the sole difference between the green and the non green
version of the cleaning processes as specified above, it does not make sense to only look at
the purchasing costs for the detergents as they make up for only a minor share of the total
costs of cleaning processes (see also section 5.4.1). A sole focus on this cost element would
give a wrong picture of the relative cost differences between the two versions. Therefore all
direct and indirect costs connected to the cleaning process shall be considered.

The costs for cleaning services are usually calculated by the time used for the various
cleaning processes times the hourly rate of the building cleaner (including all direct and
indirect costs for the cleaning process):

Costs for cleaning  = time used for cleaning x hourly rate of the building cleaner

The time used for the cleaning process depends highly on the framework conditions, such
as age and type of the building, type of the rooms to be cleaned, type of materials of the
surfaces, the applied cleaning method, frequency of cleaning, and so on. The time will be
calculated for three different cleaning processes which are exemplary for cleaning processes
conducted in public buildings (see also selection of the product types (section 5.4.1) and
sections on the selected products).

To calculate the hourly rate, building cleaners start from the wage for an employee actually
cleaning and add surcharges for all direct and indirect costs they have to bear (including the
costs for detergents) as well as a surcharge for risk and profits.

The following table show the typical simplified cost structure of a cleaning service provider in
Sweden, Germany and Spain, giving a typical costs structure of the cleaning service.

Table 85 Typical calculation of the hourly rate by Swedish, German and Spanish cleaning service
providers

Sweden Germany Spain

Standard wage per hour 100% 10,62 € 100% 7,87 € 100% 6,71 €
Social insurance (old age-, health-,
unemployment- and other insurances) 33% 3,44 € 24% 1,86 € 34% 2,27 €

Other labour costs (continuation of
payments during holidays and bank
holidays, or to sick workers)

31% 3,29 € 32% 2,54 € 18% 1,21 €

Wages for supervisory, technical and
administrative staff 11% 1,17 € 10% 0,76 € 1% 0,06 €
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Sweden Germany Spain

Costs for cleaning products and
incidentals44 8% 0,85 € 3% 0,25 € 5% 0,36 €

Costs for cleaning machines and their
running costs 9% 0,96 € 2% 0,17 € 0% 0,00 €

Other costs (taxes, certification, liability
insurance, other administrative costs,
works council etc.)

8% 0,85 € 4% 0,32 € 16% 1,05 €

Risk and profits 6% 0,64 € 5% 0,39 € 12% 0,82 €
Total hourly rate 206% 21,81 € 180% 14,17 € 186% 12,48 €

Information sources:
§ Sweden: Shares and absolute figures in Swedish Krona received from Almega.45

§ Germany: Shares derived from information received from Pfiff Institut GmbH and from
a German cleaning company submitting an offer to a German procuring authority in
2007. Standard wage per hour: Tariff group 1 for staff employed for indoor and
maintenance cleaning processes (according to the ‘Lohntarifvertrag’ for the employees
in building cleaner craft, valid from 01 April 2004 in the western federal states of the
Federal Republic of Germany).

§ Spain: Shares derived from training module on the web portal ‘1a3soluciones.com – El
Portal Oficial de la limpieza professional’. The hourly wage for Spain (rate for Madrid)
was received from European Federation of Cleaning Industries (EFCI).

§ Czech Republic: In spite of consequent inquiry e.g. at ‘IP managering’46, information
on a typical cost structure could not be received. It is additionally assumed that
outsourcing of cleaning services is not so common in the Czech Republic compared to
the other Member States, but that most authorities still conduct the cleaning processes
with own staff. In case of the Czech Republic, only the prices of detergents with and
without eco-labels are compared.

To calculate the costs for the green and non green version, all costs are assumed to be
identical, except the ‘costs of cleaning products and incidentals’. Even though this category
comprises more than just the detergents, these costs will be changed according to the

44  Except water and electricity which are usually supplied by the contracting authority.
45  Almega is a Swedish organisation that supports service companies in Sweden; www.almega.se.
46  IP managering is a privately owned company that does everything about cleaning - selling cleaning products,

making lectures and seminars how cleaning should be organised for large clients (both for cleaning
companies and for their clients).
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relative difference between the costs of conventional and eco-labelled detergents,
determined by a market research in the four Member States. This simplification is acceptable
as the ‘costs of cleaning products and incidentals’ only make up for a minor share of the
overall costs (resulting in only a small error).

The market research for prices of detergents builds upon different information sources,
like demanding offers or price lists from suppliers and internet research. Only recent prices
not older than one year have been included. The prices are drawn from manufacturers or
suppliers and consider the typical size of the trading unit the supplier offer.

The following table shows the scope of the market research by indicating the sample size.

Table 86 Market research - standard deviation and sample size

Product type Sample size
(no. of products)

All-purpose cleaners 60
Cleaners for sanitary purposes 31
Window cleaners 28

5.4.4 Limitations

Regarding the determination of the prices of detergents several difficulties were encountered,
which lead to some limitations regarding the reliability of the results:

§ The market research was started with manufacturers of eco-labelled products and
manufacturers which are organised in the national industry associations for detergent
manufacturers of the selected Member States.47 As especially companies which do not
offer eco-labelled detergents were quite reluctant to tell the prices for their products
(because of no real purchase intention), the market research was successively
extended to an internet research on various manufacturers’ websites and web-portals
for cleaning products. This means, however, that the prices collected by this market
research might differ from prices a purchasing authority or a cleaning company would
have to pay, as they usually would buy bigger volumes or have longer business
relationships, resulting in lower prices. Due to the financial and time limits of this study,
it had not been possible to gain more comprehensive price data.

47  Spain: Asociación de Empresas de Detergentes y de Productos de Limpieza, Mantenimiento y Afines
(ADELMA), Germany: Industrieverband Hygiene und Oberflächenschutz (IHO), Sweden: The Swedish
Association of Industrial and Institutional Hygiene Products (IIH); Czech Republic: Czech Soap and Detergent
Products Association (CSDPA).
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§ The comparison of the prices of all purpose cleaners and cleaners for sanitary facilities
is quite difficult, as their concentration varies to a large extend, resulting in different
surface areas which can be cleaned per litre or kilogram or cleaning product. As the
prices have to be compared for the same function to be delivered, they are as far as
possible calculated per one litre of suds (wash water), i.e. considering the
recommended dosage of the products. The dosage, however, depends on the degree
of soiling. Manufacturers therefore usually give bandwidths. In these cases the mean
dosage was taken for calculation.

§ In case of window cleaners only prices of products were compared which are purely
applied. The costs were consequently calculated per litre pure product (which is in
accordance to the specification of the EU eco-label, where the criteria for window
cleaners are calculated in relation to 100 g of the product).

§ Talking with professional window cleaners, they usually do not use special window
cleaners, but hand dishwashing detergent instead (diluted in water, using squeegees,
scrapers, etc.). However, in all selected Member States only one hand dishwashing
detergent bearing the EU eco-label is on offer.

§ Last not least it is impossible to say anything about the cleaning performance that can
be achieved with the different detergents (using the same cleaning methods in either
case).

5.4.5 Product type 4.1: Cleaning of office space

5.4.5.1 Functional unit and alternatives to be analysed

In the study at hand the annual costs for cleaning an exemplary office space shall be
calculated. The following table describes the equipment and cleaning frequency of the office
space.

Table 87 Specification of office space and cleaning technique and frequency

Surfaces, furniture and equipment
to be cleaned/equipped Cleaning specification and frequency

Surface area: size 29 m2

Preparatory operations Every working day (5 x per week)
2 desks and chairs Surface to be cleaned twice a week
2 radiators Surface to be cleaned once a week
Built-in cupboard Soil traces every working day (5 x per week), complete

cleaning once a month
Window sill and paintings Surface/frame to be cleaned once a week
Door leafs Handle and surrounding to be cleaned every working day

(5 x per week)
Ceiling lamp To be cleaned once a month
Floor (hard elastic floor covering, e.g.
PVC, linoleum)

29 m2, single stage mopping twice a week
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2 dust bins To be equipped with bags every work day (5 x per week)
Personal allowance 6%

As described in section 5.4.2 the following alternatives are regarded:

§ Non green version: Cleaning with conventional cleaners, i.e. non-labelled cleaning
products (all purpose cleaners, floor cleaning and floor care products)

§ Green version: Cleaning with detergents (all purpose cleaners, floor cleaning and floor
care products) labelled with one of the following eco-labels:

§ EU Ecolabel for all-purpose cleaners (Decision 2005(344/EC);

§ Nordic Swan (Nordic Ecolabelling of cleaning products);

§ Bra Miljoval (Good Environmental Choice Criteria ‘Chemical Products);

§ Czech Ecolabel (ekologicky šetrných výrobků).

5.4.5.2 System boundaries

All costs which are usually accounted for by a cleaning service provider are considered,
except for the Czech Republic, where only costs for the detergents could have been
determined (for included cost elements see section 5.4.3).

Data quality requirements:

§ Time-related coverage: For this LCC study only cost data is used which is not older
than 1 year.

§ Geographical coverage: For this LCC study cost data is used which is representative
for purchasing authorities in the selected member states (Sweden, Germany, Spain
and Czech Republic).

§ Allocation procedures: General and administrative costs which cannot directly
attributed to the cleaning process itself (e.g. costs for technical or administrative staff,
taxes, etc.) are added to the direct costs for the cleaning process according a typical
cost calculation of cleaning companies. The detailed calculation structure is laid down
in section 5.4.3.

5.4.5.3 Results

Annual working hours
With an assumed average number of 252 working days per year,48 the total surface area to
be cleaned sums up to 7 308 m2 per year. According to REFA time studies (REFA 2007), the

48  i.e. without weekends and bank holidays.
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performance index for cleaning of such an office space is 249 m2 per hour. It is assumed that
the performance index can be applied to all selected Member States. A typical cleaning
service provider thus will charge 29,35 hours per year to clean this office space. The
following table summarises the assumptions and calculations.

Table 88 Calculation of annual working hours to clean the defined office space

Item Specification Source
Surface area: size 29 m2 assumption
Number of work days per year 252 typical figure
Surface area to be cleaned per year 7.308 m2 calculated
Performance index 249 m2/h REFA time studies
Working hours needed for cleaning per year 29,35 h calculated

Prices for detergents
The following table summarises the prices of the non green and green version of all-purpose
cleaners and floor care products in the selected Member States.

Table 89 Prices of all-purpose cleaners and floor care products in the selected Member States

Price per 100 litres suds
(use concentration) Difference

non green version green version absolute relative
Sweden 3,97 € 2,80 € -1,17 € -29%
Germany 2,80 € 3,90 € 1,10 € 39%
Spain 38,97 € 65,06 € 26,10 € 67%
Czech Republic 2,02 € 5,54 € 3,52 € 175%

The prices for all-purpose cleaners and floor care products in Spain are much higher than the
prices in all other regarded Member States. This results from the much higher recommended
dosage for the products. For example, the dosage instructions in Sweden, Germany and
Czech Republic vary between approximately 10 and 180 ml cleaning product per 10 litres
water, resulting in 56 to 1 000 litres of suds per litre cleaning product. In Spain, however,
most all-purpose cleaners and floor care products have to be applied purely or only diluted to
a very small extend, e.g. 1 litre of product would give 1 to 8 litre of suds (with exceptions).
The prices per litre of cleaning product however were very similar, resulting in much higher
prices per litre of suds.

The following tables gives the annual costs for the green and non green version of this
cleaning process, differentiated according to the typical cost structure of a building cleaner in
Sweden, Germany and Spain.
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Table 90 Cost structure for cleaning the defined office space in Sweden (rounded figures)

Cost structure Difference
non green version green version absolute relative

Wages cleaning staff 312 € 312 € 0,0 0%
Social insurance 101 € 101 € 0,0 0%
Other labour costs 97 € 97 € 0,0 0%
Wages other staff 34 € 34 € 0,0 0%
Cleaning products 25 € 18 € -7,3 -29%
Machines 28 € 28 € 0,0 0%
Other costs 25 € 25 € 0,0 0%
Risk and profits 19 € 19 € 0,0 0%
SUM 640 € 633 € -7,3 -1%

Table 91 Cost structure for cleaning the defined office space in Germany

Cost structure Difference
non green version green version absolute relative

Wages cleaning staff 231 € 231 € 0,0 0%
Social insurance 55 € 55 € 0,0 0%
Other labour costs 75 € 75 € 0,0 0%
Wages other staff 22 € 22 € 0,0 0%
Cleaning products 7 € 10 € 2,9 39%
Machines 5 € 5 € 0,0 0%
Other costs 9 € 9 € 0,0 0%
Risk and profits 12 € 12 € 0,0 0%
SUM 416 € 419 € 2,9 1%

Table 92 Cost structure for cleaning the defined office space in Spain

Cost structure Difference
non green version green version absolute relative

Wages cleaning staff 197 € 197 € 0,0 0%
Social insurance 67 € 67 € 0,0 0%
Other labour costs 35 € 35 € 0,0 0%
Wages other staff 2 € 2 € 0,0 0%
Cleaning products 11 € 18 € 7,1 67%
Machines n.a. n.a. n.a. n.a.
Other costs 31 € 31 € 0,0 0%
Risk and profits 24 € 24 € 0,0 0%
SUM 366 € 373 € 7,1 2%
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5.4.6 Product type 4.2: Cleaning of sanitary facilities

5.4.6.1 Functional unit and alternatives to be analysed

In the study the costs for cleaning of an exemplary sanitary facility (28,5 m2) for one year
shall be calculated. The following table describes the equipment and cleaning frequency of
the sanitary facility.

Table 93 Specification of sanitary facility and cleaning technique and frequency

Surfaces, furniture and equipment
to be cleaned / equipped Cleaning specification and frequency

Surface area: size 28,5 m2

Preparatory operations Every work day (5x per week)
2 washbasins Interior to be cleaned 4x per week, complete

cleaning once a week
2 mirrors Surface to be cleaned every work day (5x per

week)
3 toilets / toilet cabins Interior of toilet to be cleaned 4x per week

(including surrounding tiles), complete cleaning
once a week; cabin to be cleaned every work
day (5x per week)

1 radiator Surface to be cleaned 4x per week, complete
cleaning once a week

3 small dustbins (in cabins) and 1 large dustbin
(at washbasins)

To be equipped with bags every work day (5x
per week)

Window sill Surface to be cleaned once a week
Door leafs Handle and surrounding to be cleaned 4x per

week, complete cleaning once a week
3 ceiling lamps To be cleaned once a week
Floor (hard elastic floor covering, e.g. PVC,
linoleum)

28,5 m2, single stage mopping twice a week

Personal allowance 6%

As described in section 5.4.2 the following alternatives are regarded:

§ Non green version: Cleaning with conventional, i.e. non-labelled cleaning products (all
purpose cleaners, floor cleaning and floor care products)

§ Green version: Cleaning with cleaners for sanitary facilities labelled with one of the
following eco-labels:

§ EU Eco-label for sanitary cleaners (Decision 2005/344/EC),

§ Nordic Swan (Nordic Ecolabelling of cleaning products),

§ Bra Miljoval (Good Environmental Choice Criteria ‘Chemical Products’),

§ Czech Eco-label (ekologicky šetrných výrobků).
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5.4.6.2 System boundaries

All costs which are accounted for by a typical cleaning service provider are considered (for
included cost elements see section 5.4.3).

Data quality requirements:

§ Time-related coverage: For this LCC study only cost data is used, which is not older
than 1 year.

§ Geographical coverage: For this LCC study cost data is used which is representative
for purchasing authorities in the selected member states (Sweden, Germany, Spain
and Czech Republic).

§ Allocation procedures: General and administrative costs which cannot directly
attributed to the cleaning process itself (e.g. costs for technical or administrative staff,
taxes, etc.) are added to the direct costs for the cleaning process according a typical
cost calculation of cleaning companies. The detailed calculation structure is laid down
in section 5.4.3.

5.4.6.3 Results

With an assumed average number of work days per year of 252 days,49 the total surface area
to be cleaned sums up to 7 182 m2 per year. According to REFA time studies (REFA 2007),
the performance index for the cleaning of such an office space is 87,3 m2 per hour. It is
assumed that the performance index can be applied to all selected Member States. A typical
cleaning service provider thus will charge 29,4 hours per year to clean this office space. The
following table summarises the assumptions and calculations.

Table 94 Calculation of annual working hours to clean the defined office space

Item Specification Source

Surface area: size 28,5 m2 assumption
Number of work days per year 252 typical figure
Surface area to be cleaned per year 7.182 m2 calculated
Performance index 87,3 m2/h REFA time studies
Working hours needed for cleaning per year 82,27 h calculated

The following table summarises the prices of the non green and green version of sanitary
cleaning products in the selected Member States.

49  i.e. without weekends and bank holidays.
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Table 95 Prices of sanitary cleaning products in the selected Member States

Price per 100 litre suds
(use concentration) Difference

non green version green version absolute relative

Sweden 6,16 € 0,82 € -5,33 € -87%
Germany 2,92 € 7,24 € 4,31 € 148%
Spain 51,00 € 78,05 € 27,05 € 53%
Czech Republic 1,99 €* 1,37 €* -0,62 € -31%

* Price per litre of product

As with all-purpose cleaners, the prices for cleaners for sanitary facilities in Spain are much
higher than the prices in the other regarded Member States. This again results from the
mostly much higher recommended dosage for the products (see also section 5.4.5.3).

Unfortunately, for the Czech sanitary cleaners with eco-label no dosage information could be
received. For comparability reasons the prices for sanitary cleaners in the Czech Republic
therefore refer to 1 litre of cleaning product.

The following tables give the annual costs for this cleaning process conducted in the selected
Member States, differentiated according to the typical cost structure of a building cleaner.

Table 96 Cost structure for cleaning the defined sanitary facility in Sweden

Cost structure Difference
non green

version green version absolute relative

Wages cleaning staff 873 € 873 € 0,0 0%
Social insurance 283 € 283 € 0,0 0%
Other wage connected costs 271 € 271 € 0,0 0%
Wages other staff 96 € 96 € 0,0 0%
Cleaning products 70 € 9 € -60,5 -87%
Machines 79 € 79 € 0,0 0%
Other costs 70 € 70 € 0,0 0%
Risk and profits 52 € 52 € 0,0 0%
SUM 1.794 € 1.734 € -60,5 -3%
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Table 97 Cost structure for cleaning the defined sanitary facility in Germany

Cost structure Difference
non green

version green version absolute relative

Wages cleaning staff 647 € 647 € 0,0 0%
Social insurance 153 € 153 € 0,0 0%
Other wage connected costs 209 € 209 € 0,0 0%
Wages other staff 63 € 63 € 0,0 0%
Cleaning products 21 € 51 € 30,6 148%
Machines 14 € 14 € 0,0 0%
Other costs 27 € 27 € 0,0 0%
Risk and profits 32 € 32 € 0,0 0%
SUM 1.165 € 1.196 € 30,6 3%

Table 98 Cost structure for cleaning the defined sanitary facility in Spain

Cost structure Difference
non green

version green version absolute relative

Wages cleaning staff 552 € 552 € 0,0 0%
Social insurance 187 € 187 € 0,0 0%
Other wage connected costs 99 € 99 € 0,0 0%
Wages other staff 5 € 5 € 0,0 0%
Cleaning products 30 € 45 € 15,7 53%
Machines 0 € 0 € n.a. n.a.
Other costs 87 € 87 € 0,0 0%
Risk and profits 67 € 67 € 0,0 0%
SUM 1.027 € 1.043 € 15,7 2%

5.4.7 Product type 4.3: Window cleaning

5.4.7.1 Functional unit and alternatives to be analysed

In the study the costs for cleaning a certain number of exemplary windows shall be
calculated. The following table describes the specifications and cleaning frequency of the
windows.
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Table 99 Specification of cleaning of an exemplary window

Surfaces, furniture and equipment to be
cleaned / equipped Cleaning specification and frequency

Type Single window
Dimension Width: 0,9 m; hight: 1,8 m; surface: 1,62 m2

Preparatory operations, incl. clearing window
sills and place items back

Once per window

Cleaning of pane Both sides of the window
Cleaning of frame and rebates Once per window
Personal allowance 6%

As described in section 5.4.2 the following alternatives are regarded:

§ Non green version: Cleaning with conventional, i.e. non-labelled window cleaners

§ Green version: Cleaning with window cleaners labelled with one of the following eco-
labels:

§ EU Eco-label for all-purpose cleaners (Decision 2005(344/EC)),

§ Nordic Swan (Nordic Ecolabelling of cleaning products),

§ Bra Miljoval (Good Environmental Choice Criteria ‘Chemical Products’),

§ Czech Eco-label (ekologicky šetrných výrobků).

5.4.7.2 System boundaries

All costs which are accounted for by a typical cleaning service provider are considered (for
included cost elements see section 5.4.3).

Data quality requirements:

§ Time-related coverage: For this LCC study only cost data is used, which is not older
than 1 year.

§ Geographical coverage: For this LCC study cost data is used which is representative
for purchasing authorities in the selected member states (Sweden, Germany, Spain
and Czech Republic)

§ Allocation procedures: General and administrative costs which cannot directly
attributed to the cleaning process itself (e.g. costs for technical or administrative staff,
taxes, etc.) are added to the direct costs for the cleaning process according a typical
cost calculation of cleaning companies. The detailed calculation structure is laid down
in section 5.4.3.
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5.4.7.3 Results

In contrast to maintenance cleaning, the cleaning of the above described window is usually
only conducted once or twice per year. Therefore the costs per cleaning procedure are
calculated.

The window surface area to be cleaned is 1,62 m2 per window. According to REFA time
studies (REFA 2007), the performance index for the cleaning of the described window is
26,3 m2 per hour. It is assumed that the performance index can be applied to all selected
Member States. A typical cleaning service provider thus will charge 0,06 hours per window.
With an example of 50 windows to be cleaned, the total time sums up to 3,08 hours. The
following table summarises the assumptions and calculations.

Table 100 Calculation of annual working hours to clean the defined window(s)

Item Specification Source

Surface area per window 1,62 m2 calculated from assumed
dimensions

Performance index 26,3 m2/h REFA time studies
Working hours needed for cleaning per window 0,06 h calculated
Example: working hours needed for 50 windows 3,08 h calculated

The following table summarises the prices of the non green and green version of window
cleaners in the selected Member States.

Table 101 Prices of window cleaners in the selected Member States

Price per litre product Difference
non green

version green version absolute relative

Sweden 4,96 € 2,60 € -2,36 € -48%
Germany 4,02 € 2,57 € -1,45 € -36%
Spain 1,18 € 2,28 € 1,10 € 94%
Czech Republic 2,65 € 3,87 € 1,21 € 46%

In contrast to the prices for all-purpose cleaners and cleaners for sanitary facilities, the prices
for window cleaners are given per litre of product. Only prices for window cleaners supposed
to be applied purely were considered.

The following tables give the cost structure for this cleaning process conducted in the
selected Member States, differentiated according to the typical cost structure of a building
cleaner.
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Table 102 Cost structure for cleaning the defined number of windows in Sweden

LCC structure Difference
non green

version green version absolute relative

Wages cleaning staff 33 € 33 € 0,0 0%
Social insurance 11 € 11 € 0,0 0%
Other wage connected costs 10 € 10 € 0,0 0%
Wages other staff 4 € 4 € 0,0 0%
Cleaning products 3 € 1 € -1,2 -48%
Machines 3 € 3 € 0,0 0%
Other costs 3 € 3 € 0,0 0%
Risk and profits 2 € 2 € 0,0 0%
SUM 67 € 66 € -1,2 -2%

Table 103 Cost structure for cleaning the defined number of windows in Germany

LCC structure Difference
non green

version green version absolute relative

Wages cleaning staff 24 € 24 € 0,0 0%
Social insurance 6 € 6 € 0,0 0%
Other wage connected costs 8 € 8 € 0,0 0%
Wages other staff 2 € 2 € 0,0 0%
Cleaning products 0,8 € 0,5 € -0,3 -36%
Machines 1 € 1 € 0,0 0%
Other costs 1 € 1 € 0,0 0%
Risk and profits 1 € 1 € 0,0 0%
SUM 44 € 43 € -0,3 -1%

Table 104 Cost structure for cleaning the defined number of windows in Spain

LCC structure Difference
non green

version green version absolute relative

Wages cleaning staff 21 € 21 € 0,0 0%
Social insurance 7 € 7 € 0,0 0%
Other wage connected costs 4 € 4 € 0,0 0%
Wages other staff 0 € 0 € 0,0 0%
Cleaning products 1 € 2 € 1,0 94%
Machines n.a. n.a. n.a. n.a.
Other costs 3 € 3 € 0,0 0%
Risk and profits 3 € 3 € 0,0 0%
SUM 38 € 39 € 1,0 3%
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5.4.8 Summary and conclusions

The following tables summarise the total costs and the differences between the green and
the non green version for the 3 defined product (service) types in Sweden, Germany and
Spain (no overall costs could have been calculated for the Czech Republic).

Table 105 Total costs for cleaning of office space in Sweden, Germany and Spain

Office space Total costs Difference
non green version green version absolute relative

Sweden 640 € 633 € -7,3 -1%
Germany 416 € 418 € 2,4 1%
Spain 366 € 373 € 7,1 2%

Table 106 Total costs for cleaning of sanitary facilities in Sweden, Germany and Spain

Sanitary facilities Total costs Difference
non green version green version absolute relative

Sweden 1.794 € 1.737 € -60,5 -3%
Germany 1.165 € 1.196 € 30,6 3%
Spain 1.027 € 1.054 € 15,7 2%

Table 107 Total costs for cleaning of windows in Sweden, Germany and Spain

Windows Total costs Difference
non green version green version absolute relative

Sweden 67 € 67 € -0,6 -1%
Germany 44 € 43 € -0,3 -1%
Spain 38 € 39 € 1,0 3%

With regard to the results and the limitations outlined in section 5.4.4, the following
conclusions can be drawn:

§ The costs for cleaning processes are highly dominated by labour costs. The costs for
cleaning products only make up for a small share in the selected Member States
(between 3 and 8%, including even other incidentals).

§ The overall differences of cleaning processes if ‘conventional’ or eco-labelled cleaning
products are used are not considered to be significant.

§ The prices for detergents labelled with one of the above mentioned eco-labels are
partly lower and partly higher than the prices for equivalent non-labelled cleaning
products. It cannot be universalised that eco-labelled cleaning products are in general
more or less expensive than equivalent non-labelled cleaning products. The prices vary
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to a similar extend, due to the amount purchased and due to the brand name of the
product compared.

§ To compare prices for detergents is a difficult task. Not only the price per litre or kg of
product, but also the concentration and with that, the recommended dosage varies
between the products on the market. In addition, no measure of the performance of the
detergents is given.

§ A frequent comment encountered during the market research was, that the detergents
labelled with the EU eco-label are only meant for private purposes and not for industrial
or institutional cleaning. This is true for some professional cleaning processes; however
in some cases detergents for private use are generally used also for professional
purposes. However it seems to be useful to develop eco-label criteria for professional
cleaning and care products.

§ Other means of greening cleaning processes are supposed to result in cost reductions
in any case, e.g. the consequent use of concentrates, the correct dosage of the
products by proper use of dosage devices or the avoidance of special cleaning
products, which are neither environmental friendly nor necessary for maintenance
cleaning. However, it is not possible to quantify the savings though these measures on
a general basis.

5.5 Product group 5: Clothing

5.5.1 Selection of different product types

For the investigation of life cycle costs in clothing procurement it was considered most
important to select products which are relevant for public clothing procurement in the four
selected Member States (1). Furthermore, to get a broad overview of life cycle costs,
products were selected which are used in different operational areas (e.g. in hospitals, in
canteens) (2), and a green and a non green version had to exist (3).

A first analysis showed that – taking these criteria into account – the following products
would make sense for the analysis of life cycle costs in clothing procurement: coats for
hospital staff, apron dresses for cooks, and police shirts. The Commission suggested
integrating military clothing, as there was evidence that in Switzerland GPP is regularly
applied in the defence sector. Thus, a typical clothing product for military clothes
(underpants) was integrated in the analysis instead of apron dresses for cooks.
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In the following, the reasons for the selection are given:

§ The proposed products are typical for clothing procurement in the four selected Member
States:
The proposed products are quite typical for public clothing procurement: every country
has a police or armed forces and public hospitals. The selected products are typical
clothing for the selected operational areas.
The demand for the three proposed products – coats for hospital staff, military clothing
and police shirts – in public procurement is different: it could be assumed that the
demand for military clothing for the armed forces is high, whereas the demand for police
shirts for the countries police forces and for coats for hospital staff is lower. The amount
of clothing demanded could have an influence on the life cycle costs (or even on the
existence of a green alternative). In general, the variety of clothing needed by public
procurers is quite huge and the specific needs differ from institution to institution.

§ The proposed products belong to three different operational areas: hospitals, armed
forces and police.

§ The proposed products have green and non green alternatives:
It has to be stated that it is quite easy to define a ‘green’ version for clothing – but, and
this is very important for procurers, the green versions are still niches on the global
clothing market. Regarding the standard offers of manufacturers, green clothing is quite
rare.

5.5.2 Green and non green versions

As mentioned above it is quite easy to define criteria for a green alternative, as various textile
labels exist which set standards for green textiles.

In general, green procurement in the textile/clothing sector means the procurement of
clothing fulfilling the ‘Öko-Tex Standard 100’. This is called ‘light green’50. The ‘Öko-Tex
standard 100’ criteria address aspects relevant for human toxicology in the end product.
Ecological aspects concerning the production process, e.g. the reduction of problematic
chemicals, are not element of ‘Öko-Tex standard 100’. Thus, fulfilling the criteria of ‘Öko-Tex
standard 100’ could not be seen as a real green alternative in textile/clothing procurement.

Most relevant criteria for Europe for environmentally sound purchasing of clothing, however,
are the criteria of the European Eco-label (the EU flower51) for textiles, which will be set as

50  http://www.gpp-europe.net/GPPdata/01c00e98700d83208/index.html
51  http://ec.europa.eu/environment/ecolabel/product/pg_clothing_textiles_en.htm
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basis for the green alternative in this study. These criteria are defined in the annex to the
Commission decision of 15 May 2002 (2202/371/EC) and were valid until 31 May 2007.

The green and non green versions are specified as follows:

§ Non green version: conventional products which do not fulfil any standards.

§ Green version: products which fulfil at least the EU Eco-label standards for textiles
(2002/371/EC). A certificate for fulfilling the standards is needed. This can be proven by
labels (e.g. the ‘EU-flower’) or by comparable certificates which indicate that the
clothing’s manufacturing took place in accordance with the mentioned standard.

5.5.3 Calculation and cost elements

The analysis will only refer to the purchasing costs. It does not include costs deriving from
the washing of the clothing (e.g. energy and water costs or costs for staff). Main reason is
that these cost factors do not always occur; sometimes the clothing will be washed privately,
sometimes the public authority is responsible for the washing. Furthermore, in some cases
the public authority has its own laundry, and normally personnel costs are not calculated in
the procurement of clothing.52 As those costs will not be different for the green and the non
green version their exclusion will not change the results.

5.5.4 Results of the market research

Green procurement in the textile/clothing sector usually is equated with the procurement of
clothing fulfilling the ‘Öko-Tex Standard 100’, which is called ‘light green’. However, as
already outlined above (see section 5.5.2) this standard does not cover environmental
aspects but merely aspects regarding human toxicology in the end product. Thus, in this
study it was tried to obtain cost data for really green alternatives (EU flower and/or organic
cotton). For this market research both procurers and suppliers have been contacted.53

In the market research we tried to get cost data for the products which were selected in the
beginning:

§ Cotton/polyester coats for hospital staff, typical for the countries’ preferences concerning
colour and fabrics;

§ Cotton/polyester underpants for military use, typical for the countries’ preferences
concerning colour, size and fabrics;

§ Cotton/polyester police shirts, typical for the countries’ preferences concerning colour,
size and fabrics.

52  This is the case e.g. for some hospitals.
53  A detailed list of survey contacts is shown in the annex.
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As the market research for these products showed that it would be quite difficult to obtain
cost data, we also tried to get cost data for other products. For example, we searched the EU
flower website for suppliers fulfilling the EU flower criteria for textiles. This investigation led to
a list of companies (cf. annex) which were analysed concerning their product portfolio, both
with regard to the products selected and also with regard to other clothing products relevant
to public procurers. The analysis showed that only one company offers products relevant for
public procurement: F. Engel K/S in Denmark. Their product portfolio includes work wear,
e.g. overalls for refuse collection staff.

Because of the unedifying research results concerning concrete cost data it was also tried to
obtain cost data for the procurement of cotton roll towels for a green and a non green
alternative.

The green versions had to fulfil at least the EU Eco-label standards for textiles
(2002/371/EC) or standards for organically grown cotton and Öko-Tex Standard 100 for the
production process.

Unfortunately, the research results showed that currently green clothing textiles play no role
in public procurement at all; except for certain pilot projects (e.g. City police of Zurich, see
below). Thus, no concrete figures on costs could have been obtained for clothing.
Furthermore, due to the findings with regard to the Zurich pilot project on police shirts, it was
decided that it is not applicable to use cost data for clothing for private consumers instead,
because for private consumers green clothes are in general much more expensive than
conventional clothes. This would give a wrong picture on the (low) cost differences between
green and non green versions which can be expected in public procurement.

However, some interesting findings on availability, costs and purchasing habits in the product
group ‘Clothing’ could be obtained which are described in detail in the following paragraphs.

§ Hospitals in general purchase clothing/textiles in ‘packages’, meaning that coats for
hospital staff are purchased together with e.g. bed linen and other textiles. Thus, the
hospitals’ tendering will disclose all products to be procured together, and – and this is
quite important for the analysis of life cycle costs – the price offers will be given for the
whole ‘package’. This makes it impossible to get the procurement costs from hospitals for
only one product. Furthermore, the contacted persons in the hospitals – even in the as to
environmental belongings quite innovative University Medical Center in Freiburg,
Germany (‘Universitätsklinik Freiburg’) – explained that neither textiles/clothing made
from organically grown cotton, nor textiles/clothing fulfilling the EU flower criteria are
used. The reason is that Eco-clothing (organic cotton or EU flower) generally is not
offered on the market.
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§ According to information of the official company managing the whole clothing
administration of the German armed forces54 (i.e. both the procurement of new clothing
as well as organisation of the laundry services), the procurement of military clothing
has to be announced EU-wide (TED). Indicated as business secrets, supplier’s
addresses could not be obtained from the ‘LH Bundeswehr Bekleidungsgesellschaft’.
Analysing the announcement on the TED Website55, no calls for procurement of military
clothing could be found.

§ The research concerning cost data for the procurement of green and non green police
shirts led to no result, as cost data currently are not available. The procurement of green
police shirts is a pilot project of the city police of Zurich in collaboration with
manufacturers (Mazan n.d.). Even though it was not possible to get any concrete figures
at this stage of the on-going project, the intermediate results are quite encouraging (N.N.
2006):

§ Performance tests came to the result that the green police shirts, made of organic
cotton, are even better than the conventional shirts which are made of blended
fabrics:

- 87% respectively 89% of the users at Zurich police indicated that wearing comfort
of the green police shirts is slightly or much better than of the conventional ones;

- 75% respectively 87% indicated that the breath ability and ability to transport
humidity of the green police shirts is slightly or much better than that of the
conventional ones;

- 91% respectively 84% indicated that green shirt feels much better on the skin
regarding softness, structure, etc. than the conventional ones.

§ Laboratory tests also came to the result that the green police shirts are at least of
the same quality concerning durability and physical properties compared to the
conventional ones; in some points the green shirts are even better.

§ Furthermore it is assumed by both the procurer56 and the manufacturer57 that the
purchasing costs for the green police shirts will be in the same order of magnitude
as those of the conventional one. As for private consumers, green clothes in
general are more than twice as expensive as conventional clothes – this result is
quite astonishing. It can be explained, however, by the fact that the costs for textile

54  LH Bundeswehr Bekleidungsgesellschaft; www.lhbw.de
55  http://ted.europa.eu/Exec?Template=TED/homepage.htm&DataFlow=hRead.dfl&hpt=ALL&StatLang=DE
56  Personal communication by Samuel Mazan, City police of Zurich.
57  Personal communication by Heidi Mastro-Metzler, Firma Metzler.
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finishing are lower than those for the conventional shirts, which therefore levels out
the higher purchasing costs for the organic cotton. Both contact persons indicated
that perhaps at the beginning of the market introduction of the green shirts the
costs will be slightly higher, due to the low demand58. Thus, Zurich city police tries
to bundle the demand of different procuring institutions (e.g. Swiss Bundesbahn
and hospitals).

§ Regarding work wear, e.g. overalls for refuse collection staff, the producer F. Engel K/S
in Denmark was contacted. Unfortunately, no data for this product could be obtained (cf.
annex). However, the contact person from F. Engel K/S stated that the costs for public
authorities for work wear with EU flower label are in the same order of magnitude as the
costs for conventional work wear, meaning that the green version would be competitively
priced compared to the non green version.59

§ The contacted persons from a big European textile service company indicated that no
cotton roll towels made of organic cotton are available on the market.

5.5.5 Conclusions

Especially the preliminary results of the pilot project at city police of Zurich show that the
necessary efforts for public procurers to obtain green clothes are worthwhile: not only the
costs for the green alternative will be in the same order of magnitude, but also the quality and
using comfort of the green alternative is even better than that of the conventional one. But
having the possibility to purchase green clothing at all will also depend on the amount of
clothing to be purchased: for small amounts the efforts for manufacturers to produce green
clothing are quite high. Therefore they will not offer green clothing if not strictly tendered for,
and/or the prices might be higher compared to conventional clothing. Vice versa, if a quite
large amount is going to be purchased, the additional efforts become lower and the prices
more competitive. Especially public procurers as opposed to private consumers do have the
possibility to procure large amounts of clothing and thus to paving the way for competitively
priced green clothing.

The authors therefore strongly suggest that further pilot projects in different EU countries for
green clothing/textile procurement would be helpful to enforce (real) green clothing
procurement.

58  E.g. due to the low demand, the costs for cleaning spinning machines are a quite relevant cost factor, which
leads to higher costs. If the demand was higher, these costs would decrease to the same level of costs for
processing conventional cotton.

59  Personal communication by Kim Christiansen, F. Engel K/S, Denmark.
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5.6 Product group 6: Electricity

5.6.1 Selection of different product types

Product group 6 (‘Electricity’) is relevant for probably all kinds of public institutions, due to the
general need of supply of electrical power. Power supply for public institutions is organised
for one or several consumer units like, for example, particular buildings (or rather the
corresponding meters). With ongoing liberalisation of electricity markets and implementation
of the European Directive 2003/54/EC (Internal Market Directive) differentiation of power
products becomes more relevant.

In contrast to all other product groups, in case of the product group ‘Electricity’ it is not
reasonable to define three different product types with a green and a non green version
each. Instead, the LCC of one non green version (conventional electricity) has been
compared with three different green versions.

5.6.2 Green and non green versions

Although electricity generated by different primary power sources is physically identical for
consumers, ecological impact differs significantly. Through the expansion of electricity
production using renewable energy sources (RES-E) and high-efficient combined heat and
power generation (HE-CHP), conventional fossil and nuclear power generation, with its
climate impact and nuclear risks, can be replaced.

The reference case for power supply is considered to be ‘grey’ electricity. This means, the
electricity fuel mix is of no particular relevance for purchasing decisions and therefore usually
accords to the particular national electricity fuel mix. This electricity fuel mix is considerably
different for the European Member States.

Green electricity definitions, however, can comprise various requirements. This fact is
reflected by the variety of different green purchasing guidelines on electricity. For the time
being, no common standard has been established. This is partly due to the different baseline
in the particular countries (different fuel mix as reference case). As criteria for the selection of
green power supply options the following aspects have been considered:

§ Different supply options should cover the range of main requirements which are
currently applied or proposed for the definition of green electricity. This mainly includes
the possibility to include criteria for active extension of green electricity production
(additionality) and for criteria on ecological aspects, beside effects on climate change
above and beyond legal requirements (eligibility). Such criteria may serve as important
element to ensure sustainable generation of the electricity supplied.

§ Differentiation of supply options shall be limited to some relevant aspects in order to
gain meaningful and comparable results for all considered countries.
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§ Assessment of different supply options shall be manageable for responsible purchasing
bodies.

§ Characterisation of power demand and contracted volume shall reflect a relevant
scenario for public institutions.

Several suppliers do offer partly supply with green electricity, and public tenders often refer
with ecological criteria only to a certain share of the total bid. However, in this analysis for all
supply options, application of the respective criteria on the total contracted volume will be
assumed. This allows for a meaningful comparison of the different criteria. Conventional
fossil and nuclear power is automatically excluded from the green versions. Possible
purchasing habits requiring green electricity only for part of the total power demand can be
conducted independently by responsible purchasing bodies based on this study.

The option of installation of own power devices was not considered as this does not
reflect a realistic option for green public purchasing; at least not as a relevant and
comparable scenario under the scope of this study. This is mainly due to technical
restrictions, purchasing habits and related transaction cost. Also, ongoing unbundling of
electricity markets and privatisation of electricity suppliers no longer being directly bound to
public bodies, support this decision.

RES-E and HE-CHP are generally defined according to the European Directive 2001/77/EC
on the promotion of electricity produced from renewable energy sources and to the European
Directive 2004/8/EC on the promotion of cogeneration, respectively. Additional specifications
for definition of different product types have been set on top of this.

According to the set of selection criteria given above, the following non green and green
electricity supply options have been chosen for assessment (conventional fossil and nuclear
power is automatically excluded):

§ Non green version: ‘Grey’ electricity means that the electricity fuel mix is of no
particular relevance for purchasing decisions and therefore can be considered to
accord approximately to the particular national electricity fuel mix.

§ Green version 1: 100% RES-E according to the European Directive 2001/77/EC
without any accessory requirements.
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§ Green version 2: 100% RES-E and HE-CHP60, whereas HE-CHP may account to not
more than 50%, including accessory requirements. These accessory requirements
result in a defined environmental leverage effect, which is not (necessarily) guaranteed
by green version 1. The accessory requirements refer to either eligibility61 or
additionality62. Requirements on these criteria might refer directly to the supplying
power plants or to a fund63 fed by the green product.

§ Green version 3: 100% RES-E, including accessory requirements. Again, the
accessory requirements refer to either eligibility61 or additionality62, whereas
requirements on these criteria might refer directly to the supplying power plants or to a
fund63 fed by the green product.

5.6.3 Functional unit

The assessment of LCC for electricity is based on Megawatt hours (MWh) as quantified
functional unit.

The price for electricity supply for large consumers, such as industrial consumers or public
institutions, depends on the volume of electricity covered by the contract. Therefore, the
considered specifications for the public procurement of electricity of a reference city were
defined as follows:

§ Overall purchasing volume of 10 GWh p.a.;

§ Ordered capacity of 2.500 kW;

§ Contract period of 1 year.

60  As reference values for calculation of efficiency of CHP plants according to the CHP Directive (Article 4) have
only been published by the European Commission in February 2007, national implementation of the Directive
and corresponding calculation procedures is delayed. Therefore, the assessment within this study also
allowed for CHP in general in case no sufficient data on efficiency of CHP plants is available.

61 Eligibility comprises requirements in order to reduce the environmental impact of specific renewable energy
sources (such as hydropower or biomass) or technologies and usually refers to nature conservation

62 Additionality means that the consumption of the green product has to stimulate directly an expansion of RES-
E and HE-CHP generation. Thus, requirements have been specified that at least 50% of the electricity must
be produced in plants not being older than 12 years, whereas at least 25% must be produced in plants not
being older than 6 years.

63 Funds ensure that a certain amount of the electricity price is invested in the erection of new renewable power
plants. As first estimation, one can assume that the environmental leverage effect of 1 ct/kWh is in the same
order of magnitude as the defined additionality criterion (see above). This could be proved within the Öko-
Institut’s EcoTopTen project
(cf. ‘Hintergrundpapier Strom’ at http://www.ecotopten.de/download_forschungsberichte.php)



Costs and Benefits of
Green Public Procurement in Europe

(Final Report)

108

Due to the fact that the overall purchasing volume usually has to be allocated to several
major consumption points (e.g. town hall, pumping station, etc.), the inquired prices and the
results of the analysis refer to 2 GWh. This consumer class (also used by Eurostat) is in the
order of magnitude considered to be most feasible for the major consumption points.

5.6.4 System boundaries

As derived in section 4, the analysis covers the Member States Sweden, Germany, Slovenia
and Czech Republic.

The only relevant cost element for the product group ‘Electricity’ is the purchase price for
the public institutions. The purchase price encompasses the production of electricity,
including distribution to the consumer, and is expressed in €/MWh. Further, LCC related
processes (e.g. purchase of consumables, disposal) are not applicable for this product type.

Regarding data quality requirements, only current data from 2007 was inquired and used.
However, the figures for conventional electricity refer to 2006, as this is the most recent
information available from Eurostat. Basically, the integration of existing Eurostat data was
considered as an important goal for the analysis, due to its reliability and comparability
between the selected Member States.64 Furthermore, only data was used which is regarded
to be representative for purchasing authorities in the selected member states.

The sources of information (inquired suppliers, products, contact persons, etc.) are
documented in the annex.

64  Direct information of contacted suppliers usually referred to typical surcharges for the green product rather
than to a total price for it. Therefore, no representative figures for ‘grey’ electricity have been gained by
bilateral request.



Collection of Evidence Related to the Costs and
Benefits of Green Public Procurement
(Part 1)

109

5.6.5 Results

The following table shows the results of the comparison of the prices for green and non
green versions of electricity.

Table 108 Additional charges for the three green versions (GV) relative to ‘grey’ electricity65

Baseline price [€/MWh] Additional charge
[€/MWh]Member

State ‘grey’
electricity GV 1 GV 2 GV 3

Comment

70,70 0,1-0,8 – 0,4-1,0
Sweden

100% 0,1-1,1% – 0,6-1,4%
GV 3: comprehensive
requirements on eligibility

118,60 0-4 0 1-21
Germany

100% 0-3,4% 0% 0,8-17,7%

GV 3: requirements on
additionality (fund or new
plants)

76,10 0 –
Slovenia

100% 0% – 5,6%
GV 3: requirements on
additionality (fund)

88,20 – – 3,6Czech
Republic 100% – – 4,1%

GV 3: requirements on
additionality (fund)

The additional charges for the three green product versions, relative to the baseline price for
grey electricity, account for 0-18% of the baseline price, depending on the Member State and
the green version. The green versions 1 and 2 are characterised by very low additional
charges, which tend towards zero. In Germany, for example, a supplier of green electricity
successfully provides offers for procurement tenders of conventional electricity. Besides
offers with a very low surcharge, the highest additional charges (up to 21 €/MWh in
Germany) were found for green version 3, which is the version with the highest
environmental leverage effect. For those products which include a fund for the support of
green electricity, it is essential to have a surcharge compared to grey electricity. As first
estimation, one can assume that the additional value for the environment is proportional to
the surcharge feeding the fund.

All additional charges quoted in Table 104 refer to the procurement of 100% green electricity.
If a lower share of green electricity is procured, the corresponding figures can be assumed to
decrease proportionally.

65  According to information provided by the contacted suppliers in the regarded Member States
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5.6.6 Conclusions

In general, according to these results, green electricity has proved to be a product group,
which is available for public procurement on a competitive basis.

Furthermore, the table shows that certain green versions defined for the comparison are not
explicitly offered in each selected Member State. Reason for this phenomenon is that all
offers of RES-E products are strongly depending on the national electricity market:

Sweden, for example, already has a high share of hydropower. Thus, fossil CHP, being part
of green version 2, is not perceived as a green option at all. Similar, additionality criteria
aiming at further extension of RES-E production capacities are not requested by consumers.
The focus of green electricity in Sweden lies on eligibility aspects in order to decrease
negative environmental impacts related to hydropower and use of biomass. Data on prices
for green version 3 therefore comprises offers according to the well-established Bra Miljöval
standard for ‘electricity supplies’ (SNF 2001).

In Germany, however, the focus is on decreasing CO2 emissions, which is also reflected by
German electricity labels like ‘Grüner Strom Label’ and ‘ok-power’ (EnergieVision & Grüner
Strom Label 2000). Hence, green electricity products are characterised by strong
additionality aspects. HE-CHP is perceived as green, as CHP plants have a significant
potential to reduce CO2 emissions compared to the coal-dominated national electricity mix.

The same would be applicable for Slovenia and the Czech Republic. However, due to
incomplete liberalisation of electricity markets and low interest of consumers in green
electricity, the markets for green options are still under development in these Member States.
Therefore, only very few green offers are available. For the time being, these offers are to a
large extent coordinated between the different suppliers. In Slovenia, for instance, the only
product that meets the criteria for green version 3 is offered by several major suppliers as
distribution partners under the same conditions. This again shows the limited market for
green electricity and the low incentive for suppliers to set up own green products. According
to suppliers, products for green version 1 can only be offered without additional charges, due
to the consumers’ unwillingness to monetarily acknowledge the additional value. This
restricts possible product offers to a smaller volume of existing generation plants which are
profitable under current conditions.

Especially in Slovenia and the Czech Republic, but also in Sweden and Germany, the
contacted suppliers were quite reluctant calculating an electricity product according to the
request, which, however, is generally possible in case of real requests by public authorities.
Such particular product design is enhanced by the possibility to trade the green value of
electricity production apart from physical electricity flows by Guarantees of Origin (GO) for
RES-E (e.g. as implemented according to the Renewables Directive) and for HE-CHP. While
systems for RES-E GO are already in place and operational in most EU Member States,
CHP-GOs have to be implemented by Member States of the European Union according to
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the CHP-Directive, by August 2007 the latest. However, due to the market situation, the
consulted suppliers clearly indicated that such individual product design is not a relevant
option for them to consider for the time being (at least for the discussed volume). All
information provided by them refers to existing products.

Due to the differences between national electricity markets and awareness of ecological
impacts of electricity consumption, it seems reasonable to keep a degree of flexibility within
recommendations for green public procurement.

The principles of eligibility and particularly additionality, as included in the green version 2
and 3, are the only way to assure that active choice of consumers really makes a difference
for the environment. Therefore, they should be taken into account for purchase decisions and
strongly be promoted by the European Commission within responsible stakeholder groups in
order to raise awareness for these aspects.

5.7 Product group 7: IT devices – computers and monitors

5.7.1 Selection of different product types

In the EU, the share of the IT market was 297 billion Euros in 2004. The share of the public
sector was estimated to be around 20% in 2004 (amounting to about 60 billion Euros), with
growing tendency (EITO 2005). The three product types of the product group ‘IT Devices:
computers and computer displays’ have been selected with regard to the following criteria:

§ The products shall be relevant for most public authorities in the selected Member States;

§ The products shall have high importance for public authorities (in terms of monetary
value or frequency of purchase);

§ Environmental friendly versions of the products shall be available in the selected Member
States.

With regard to these criteria, desktop computers (product type 7.1), mobile computers
(notebooks; product type 7.2) and computer displays (product type 7.3) have been selected.
These products are relevant in all Member States and their procurement is necessary on a
regular basis. Procurement of infrastructure elements, however, such as networks or servers,
occurs less often due to the longer product life time and – even more important – as smaller
numbers are procured. The example of the city of Stuttgart may illustrate this: In 2004
Stuttgart (550 000 inhabitants, 17 766 public employees) had a procurement volume of 1 190
desktop computers, 162 notebooks and 1 224 computer displays.
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5.7.2 Green and non green versions

Environmental impacts from computers originate to a considerable extent from the
production of the devices, the energy demand during usage and the end of life phase
(electronic waste issue). In order to minimise the environmental impacts three aspects shall
be addressed in the following:

§ The dimension of the chosen product should be in accordance with the users’ needs,
which means that the capability of the product should not be higher then necessary (e.g.
a graphics processing unit (GPU) with own memory is not necessary for common office
work, saving money and energy at the same time);

§ A device should be chosen with low energy demand in idle mode, standby and off mode;

§ A long lifetime of the device should be aimed for.

Eco-labels may be useful to facilitate the purchasing process. The subsequent table shows
for which of the eco-labels on EU and national level certified products are available.

Table 109 Overview of the European and national eco-labels for IT devices

EU Eco-label Blue Angel Nordic
Swan

The Flower
– Květina AENOR

EU Germany Sweden Czech
Republik Spain

Desktop
computers /
notebook
computers /
computer
displays

European Union
Eco-label (March
2007): 013
Personal
computers

Computer
RAL-UZ 78

Swan
labelling of
Personal
computers,
Version 4.1;
10 June 2005
– 18 June
2008

The Flower –
Květina
(duben 2007)
36-2006 ;
same criteria
as European
Union Eco-
label (March
2007): 013
Personal
computers

European
Union Eco-
label (March
2007): 013
Personal
computers

Number of labelled products (number of manufacturers)
Desktop
computers - 4 (1) 6 (1) - -

Notebooks - - 1 (1) - -
Computer
displays - - 4 (1) - -

As the table shows, at present only few products from only one manufacturer are certified
with an eco-label. This situation is partly due to the consolidation and update of the criteria
for the Blue Angel in Germany.

In the future it can be expected that more manufacturers take part in the labelling schemes.
For the study at hand, however, it does not seem useful to concentrate the LCCA on the few
labelled products.
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Not shown in the table are the TCO label (Sweden)66 and the Energy Star label (Europe)67,
which indeed are of significant relevance for part or all of the considered product types in the
product group ‘IT Devices’. Therefore, both labels will be used for the definition of the green
versions.

Desktop computers and notebooks
For desktop computers it seemed to be reasonable to base the criteria for the definition of
the green version on (1) the Energy Star specification and (2) a prolongation of producers’
warranty.

Energy Star was chosen because the criteria recently got updated and tightened. The aim of
the new criteria is that 25% of the products on the market are able to meet them. For the first
time, a restriction is defined for the energy consumption of a desktop and notebook system in
idle mode. Unfortunately, the new criteria (version 4.0) are only valid from July 20th 2007 on.
That leaves us in a kind of transition period at the moment (May 2007). Producers only
slowly start bringing new products on the market that comply with Energy Star (version 4.0).
For that reason, a hypothetical approach was chosen which is based on the statements of
representatives of the computer industry concerning the additional costs for computers
complying with the Energy Star criteria, compared to non-compliant ones.

The on site service to the next working day (for a time period of 4 years) was chosen as a
criterion for the green version, because a long product life helps to reduce environmental
impacts from production, as fewer devices have to be produced. This criterion is cost
relevant as producers charge for this service.

The criteria for the non green and green version of desktop computers and notebooks are
summarised in the following tables.

66  The TCO label is an eco-label developed by ‘TCO Development’ especially for the IT equipment. TCO
Development is a company owned by TCO, the Swedish Confederation for Professional Employees (see
www.tcodevelopment.se).

67  The Energy Star is a labelling scheme for energy efficient office equipment. The labelling in Europe is
managed by the European Commission. The scheme was initially started by the US Environmental Protection
Agency (EPA) in the US in 1992 (see http://www.eu-energystar.org/en/index.html).
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Table 110 Definition of the non green and the green version of product type 7.1 ‘desktop computer’

Desktop computer
non green version green version

Compliance with applicable regulations ü ü 

On site service to the next working day (if
required on the basis of an extra fee)

3 years standard for
business devices 4 years minimum

Power consumption on / idle mode* No restriction £ 50W 
Power consumption sleep mode* No restriction £ 4W 
Power consumption off mode* No restriction £ 2W 
* Measured according to Energy Star Program Requirements for Computers, Version 4.0
http://www.eu-energystar.org/downloads/specifications/20061023/Computer%20V4.0%20Final%20Spec.pdf

Table 111 Definition of the non green and the green version of product type 7.2 ‘notebook
computer’

Notebook computer
non green version green version

Compliance with applicable regulations ü ü 

On site service to the next working day (if
required on the basis of an extra fee) not included 4 years minimum

Power consumption on / idle mode* no restriction £ 14W 
Power consumption sleep mode* no restriction £ 1,7W 
Power consumption off mode* no restriction £ 1W 
* Measured according to Energy Star Program Requirements for Computers Version 4.0
http://www.eu-energystar.org/downloads/specifications/20061023/Computer%20V4.0%20Final%20Spec.pdf

Computer displays
A few years ago it would have been simple to define a non green versus a green version of
computer displays: a cathode ray tube (CRT) display would have been the non green
version, due to its high energy consumption; an LCD flat screen would have been the green
version, due to its low energy consumption. In the meantime, however, cathode ray tubes
have almost disappeared from the market, although the remaining products are quite cheap.
As a consequence they are not a realistic alternative for public procurement anymore. The
energy demand of LCD flat screens (of the same size), however, does not differ very much
(the majority of the 17’’ and the 19’’ displays on the market are certified according to TCO’03,
a label considering quality and environmental aspects).

A second trend of environmental relevance is the increase in display size of the sold LCD
screens: a few years ago the 15’’, then the 17’’ flat screen models have been the top-selling
size, however, with decreasing prices, the 19’’ displays are becoming the top-selling size in
general. It can be expected that the large screens will also become more important in public
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procurement. The environmental impacts of the production and the electricity consumption of
computer displays, however, increase with display size.

Against this background it seems to be reasonable to choose a 17’’ flat screen as the green
version and a 19’’ display as the non green version (see also the following table), as it can be
assumed that in most cases of public procurement of computer displays a 19’’ screen is not
necessary for the users’ needs.

Table 112 Definition of the non green and the green version of product type 7.3 ‘computer display’

Computer display
non green alternative green alternative

Description 19'' flat screen labelled
with TCO’03*

17'' flat screen, labelled
with TCO’03*

Compliance with applicable regulations ü ü 

Manufacturer warranty 3 years minimum 3 years minimum
* For TCO’03 see
http://www.tcodevelopment.se/tcodevelopment1200/Datorer/TCO03_Displays/TCO03_FPD_version_3_0.pdf

http://www.tcodevelopment.com/pls/nvp/Document.Show?CID=1200&MID=92

5.7.3 Calculation and cost elements

To calculate the LCC of the selected product types, most of the following relevant cost
elements were considered.

Investment costs
The investment costs include purchase costs of the hardware itself, the costs for installation
of basic software (e.g. the operating system) and for shipment. A possible prolongation of the
on site service would also be charged at the time of purchasing (in case of green version).
Discount rates for larger purchase quantities were not considered, as they also depend on
the negotiation capabilities of the specific tenderer and are assumed to be identical for both
the green and the non green version.

Jönbrinck and Zackrisson (2007) stated that in 2005 the typical retail price for an office
desktop computer was 620 Euros, for a notebook 1.242 Euros in EU 25 (excl. VAT).
According to a common statement of the PC-industry, an additional cost of 15 Euros (excl.
VAT) has to be expected for both desktop computers and notebooks that are compliant with
Energy Star (version 4.0). It is expected that retail prices will increase by the same amount.

For the computer displays data on purchase prices was collected by a market research
within this study (on 17’’ and 19’’ computer displays).

Software
Major costs of computers during their life cycle are caused by software (e.g. purchase,
installation, training, updates, reinstallations, etc.). Software demand and costs depend on
the individual necessities and do not differ between the green and the non green version.
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For this reason it was neglected in this analysis. Only the purchase and installation of the
basic operating system was included (see above, investment costs).

Energy demand during use phase
The electricity demand during the use phase of the computer is calculated with a defined
time in idle mode, stand-by and off mode. At the moment, not all producers use the
procedure described in Energy Star (version 4.0) in order to measure energy consumption in
idle mode but every producer has its own measurement procedure. As a consequence, data
found in product data sheets of different producers are not comparable. In order to avoid
mistakes due to deviating measurement procedures and widely missing products compliant
with the Energy Star criteria on the market, a pragmatic approach was chosen to define the
time and the power consumption in the different modes which is outlined for the selected
product types in the following tables:

Table 113 Time and power consumption in different modes (8.1 ‘desktop computers’)

Time in mode Non green version Green version
Data source Average values of

current studies as
calculated by
(Jönbrinck and
Zackrisson (2007).

Data for power
consumption of the 2006
European market survey
(Energy Star) (Jönbrinck
and Zackrisson 2007):

Limits for power
consumption given in
Energy Star (version 4.0)

On / idle mode 2 279 hours 81,7 W 50,0 W
stand-by 3 196 hours 3,2 W 4,0 W
off mode 3 285 hours 2,0 W 2,0 W

Table 114 Time and power consumption in different modes (8.2 ‘notebooks’)

Time in mode Non green version Green version
Data source Average values of

current studies as
calculated by
Jönbrinck and
Zackrisson (2007)

Base cases defined in
Jönbrinck and
Zackrisson (2007) as
typical for 2006

Limits for power
consumption given in
Energy Star (version 4.0)

On / idle mode 2 613 hours 32,0 W 24,0 W68

stand-by 2 995 hours 3,0 W 1,7 W
off mode 3 153 hours 1,5 W 1,0 W

68  According to Energy Star (version 4.0), energy consumption of notebooks in idle mode is measured with the
display off. In order to consider the typical situation in idle mode, 10 W were added flat for a notebook display
in on mode.
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Table 115 Time and power consumption in different modes (8.3 ‘computer displays’)

Time in mode Non green version Green version
Data source Average values of

current studies as
calculated by
Jönbrinck and
Zackrisson (2007)

Average of the survey
within this study (19’’
displays)

Average of the survey
within this study (17’’
displays)

On mode 2 586 hours 36,0 W 34,0 W
stand-by 3 798 hours 1,6 W 1,4 W
off mode 2 375 hours 1,0 W 1,0 W

Costs for repairs and maintenance
Jönbrinck and Zackrisson (2007) could show that an average computer (both desktop
computer and notebook) causes repair costs of about 125 Euros over its whole lifetime. For
business notebooks typically no on site service is offered as standard, whereas for business
desktop computers an on site service of three years typically is included in the purchase
price. In the calculations of the LCC it is assumed that for both product types the average
repair costs are included in the non green version whereas no additional costs occur for the
green version as the on site service already includes these costs.

In case of computer displays it is currently common that they come with a 3 years warranty of
the producer. In the EuP study on personal computers and computer displays it is stated that
an average repair – should it be necessary – costs about 120 Euros for one display.
Compared with an average retail price in Europe of 200 Euros (Jönbrinck and Zackrisson
2007) it seems unlikely that computer displays ever get repaired, but rather new ones are
purchased. For that reason, repair costs were neglected in the LCCA of computer displays.

Upgrading costs
Computers can be upgraded to fulfil a better performance by changing processors, hard disk
drives, graphics cards and other parts. The average costs for an upgrade was estimated to
be about 200 Euros during the life time. Jönbrinck and Zackrisson (2007) stated from
industry data that an estimated 2% of customers use the opportunity of upgrading. The costs
for upgrading are calculated on an average basis, that the estimated 200 Euros for upgrading
are spent by 2% of the customers, resulting in an average cost for upgrading of 4 Euros per
computer.

Disposal costs

As the WEEE directive is being operated in the 4 countries that are analysed, no disposal
costs were taken into account (Jönbrinck and Zackrisson 2007).
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Not included are roll out costs (e.g. setting up, training of employees) and additionally
available services (e.g. regular update services). Some public authorities decide to lease
computers from a system vendor. As the system vendor can only realise a small interest
margin for hardware (around 1 to 2 percent approximately), costs for the pure hardware do
not differ very much from our investigation. System vendors earn their money with the
additional services.

For the investigation of the costs, major producers were contacted (for a list of contacted
manufacturers see annex) and data was gathered from their internet platforms resp.
authorised retailers.

The investigated product prices are current prices from 2007. As specified in section 3.4.3.1,
the current electricity prices are increased with electricity specific inflation rates of the
regarded Member States.

5.7.4 Product type 7.1: Desktop computer

5.7.4.1 Functional unit and alternatives to be analysed

The functional unit encompasses the purchase and the usage of one desktop computer (incl.
shipping) over an assumed product life time of four years.

In order to get comparable cost data the desktop computers shall meet the following
technical specifications: current processor (e.g. dual core processor with ±1,8 GHz; Pentium
D with 3,0 GHz), on board graphic, ±160 GB SATA 7.200 rpm hard drive, 1024 MB RAM
(upgrade to 2048 MB is possible), DVD writer, ±3 USB 2.0, VGA and/or DVI, 100MBit LAN,
WLAN.

As described in section 5.7.2 more in detail, the following alternatives are regarded:

§ Non green version: Average desktop computer that does not comply with Energy Star
(version 4.0) and on site service of three years.

§ Green version: Energy Star (version 4.0) compliant desktop computer with on site
service to the next working day for 4 years.

5.7.4.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following costs elements were considered: purchase costs (including installation of basic
software and shipment), fees for the on site service (in case of green version), costs for
electricity demand during use phase, costs for repairs (in case of non green version) and
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upgrading costs. Not included are costs for software, disposal, roll out or additional services.
For details see section 5.7.3.

For the investigation, major producers were contacted (for a list of contacted producers see
annex) and data was gathered from their internet platforms resp. authorised retailers.

5.7.4.3 Results

The following tables show the results on the LCCA of desktop computers in the selected
Member States.

Table 116 LCC of desktop computers (Sweden)

LCC Difference
non green

version green version absolute relative

Investments costs 795 813 19 2%

Costs for 4 years on site service 0 172 172
-

Costs for electricity demand 54 35 -18 -34%
Costs for repairs 144 0 -144 -100%
Costs for upgrading 5 5 0 0%
SUM 997 1.025 28 3%

Table 117 LCC of desktop computers (Germany)

LCC Difference
non green

version green version absolute relative

Investments costs 802 820 18 2%
Costs for 4 years on site service 0 132 132 -
Costs for electricity demand 86 56 -29 -34%
Costs for repairs 138 0 -138 -100%
Costs for upgrading 4 4 0 0%
SUM 1.030 1.012 -18 -2%

Table 118 LCC of desktop computers (Spain)

LCC Difference
non green

version green version absolute relative

Investments costs 808 826 17 2%
Costs for 4 years on site service 0 99 99 -
Costs for electricity demand 65 42 -22 -34%
Costs for repairs 135 0 -135 -100%
Costs for upgrading 4 4 0 0%
SUM 1.013 971 -41 -4%
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Table 119 LCC of desktop computers (Czech Republic)

LCC Difference
non green

version green version absolute relative

Investments costs 749 766 18 2%
Costs for 4 years on site service 0 78 78 -
Costs for electricity demand 65 43 -22 -34%
Costs for repairs 138 0 -138 -100%
Costs for upgrading 4 4 0 0%
SUM 956 892 -64 -7%

5.7.4.4 Conclusions

The differences between the green and the non green version are calculated to amount to
3% higher to 7% lower costs for the green version. However, there are a number of
uncertainties that might have significant influence on the results:

§ Usage behaviour is highly variable and at the moment there is no consensus among
experts on a reasonable scenario for usage hours in the different operation modes (idle
mode, standby and off mode). The usage hours assumed in this analysis represent the
average of a number of studies analysed by Jönbrinck and Zackrisson (2007). It is
possible that in the follow up process of the EuP preparatory study on computer and
computer displays a common scenario for usage behaviour will be defined. For reasons
of comparability this scenario should then be used for further calculations.

§ Costs for repair. Again figures shown above are based on data gathered by Jönbrinck
and Zackrisson (2007). No country specific data was available on the average number of
repairs occurring over the lifetime of a desktop computer.

§ Influence of the on site service for the overall product lifetime. It might be expected that
devices with an on site service last longer than products without it, as in the third or fourth
year of the life time products might rather get replaced than repaired. This hypothesis can
not be supported by accordant data at the moment, so a possible shorter product life time
of the non green version was neglected. This is a conservative assumption with regard to
the goal of the study. In case the product life time of the green version is longer, its
environmental impacts and LCC are lower compared to the figures shown above. As a
consequence of the described uncertainties, the overall differences of the annual costs of
the green and the non green version are not considered to be significant. Expressed in a
positive way, this means, that the green version is not significantly more expensive than
the non green version. On the other hand this also means that no major cost reductions
can be expected for the green version.
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§ Fast changes in the market (e.g. due to prices and variability of components) lead to fast
changing product composition and product prices. One producer that has been contacted
stated that the prices given on the internet platform are adapted every week. The above
calculated costs must be seen under these premises.

5.7.5 Product type 7.2: Mobile computers / notebooks

5.7.5.1 Functional unit and alternatives to be analysed

The functional unit encompasses the purchase and the usage of one notebook (incl.
shipping) with an assumed product life time of 4 years.

In order to get comparable cost data the notebooks shall meet the following technical
specifications: Current processor (e.g. dual core processor ±1,6 GHz), on board graphic,
±80 GB SATA 5.400 rpm/7.200 rpm hard drive, 1024 MB RAM (upgrade to 2048 MB is
possible), DVD writer, ±USB 2.0, VGA and/or DVI, 100 MBit LAN, WLAN.

As described in section 5.7.2 in more detail the following alternatives are regarded:

§ Non green version: Notebook that does not comply with Energy Star (version 4.0) and
without additional warranty.

§ Green version: Functionally equivalent to the non green notebook Energy Star (version
4.0) compliant notebook with an on site service to the next working day for 4 years.

5.7.5.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following costs elements were considered: purchase costs (including installation of basic
software and shipment), fees for the on site service (in case of green version), costs for
electricity demand during use phase, costs for repairs and upgrading costs. Not included or
relevant are costs for software, disposal, roll out or additional services. For details see
section 5.7.3.

For the investigation, major producers were contacted (for a list of contacted producers see
annex) and data was gathered from their internet platforms resp. authorised retailers.
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5.7.5.3 Results

The following tables show the results on the LCC of notebooks in the selected Member
States.

Table 120 LCC of notebooks (Sweden)

LCC Difference
non green

version green version absolute relative

Investments costs 1.393 1.412 19 1%
Costs for 4 years on site
service 0 316 316 -
Costs for electricity demand 26 19 -7 -27%
Costs for repairs 144 0 -144 -100%
Costs for upgrading 5 5 0 -1%
SUM 1.567 1.751 184 12%

Table 121 LCC of notebooks (Germany)

LCC Difference
non green

version green version absolute relative

Investments costs 1.398 1.416 18 1%
Costs for 4 years on site
service 0 505 505 -
Costs for electricity demand 41 30 -11 -27%
Costs for repairs 138 0 -138 -100%
Costs for upgrading 4 4 0 0%
SUM 1.581 1.955 374 24%

Table 122 LCC of notebooks (Spain)

LCC Difference
non green

version green version absolute relative

Investments costs 1.586 1.603 17 1%
Costs for 4 years on site
service 0 306 306 -
Costs for electricity demand 31 23 -8 -27%
Costs for repairs 139 0 -139 -100%
Costs for upgrading 4 4 0 0%
SUM 1.760 1.936 177 10%
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Table 123 LCC of notebooks (Czech Republic)

LCC Difference
non green

version
green

version absolute relative

Investments costs 1.598 1.616 18 1%
Costs for 4 years on site
service 0 204 204 -
Costs for electricity demand 31 23 -8 -27%
Costs for repairs 116 0 -116 -100%
Costs for upgrading 4 4 0 0%
SUM 1.750 1.848 98 6%

5.7.5.4 Conclusions

The differences between the green and the non green version are calculated to amount to
about 6 to 24%, with the green version being more expensive than the non green version.
Looking at the different cost factors, the following is obvious:

The additional purchase costs, together with additional costs for the on site service, cause
the cost difference between the green and the non green version. The energy savings of the
green version have no major influence on the overall costs.

For the results, however, the same uncertainties apply as outlined in the section on desktop
computers.

A sensitivity analysis was performed concerning the additional costs for the on site service. It
was assumed that a notebook without additional warranty will only have a product life of 3
years (non green version) in comparison to a product life time of 4 years for the green
version. Even with the relatively high additional costs that were found for Germany a slight
cost advantage can be indicated for the green version over a period of 12 years
encompassing the purchase of 4 non green notebooks and 3 green notebooks (see table
below).

Table 124 Sensitivity calculation for LCC of notebooks (Germany)

LCC Difference
non green

version
green

version absolute relative

Investment costs 4.886 3.778 -1.108 -23%
Additional on site service 0 1.346 1.346 n.a.
Costs usage (electric
energy) 106 78 -29 -27%
Annual repair costs 377 0 -377 -100%
Annual costs upgrading 4 12 8 174%
SUM 5.374 5.214 -160 -3%
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5.7.6 Product type 7.3: Computer displays

5.7.6.1 Functional unit and alternatives to be analysed

The functional unit encompasses the purchase and the usage of the computer display (incl.
shipping) with an assumed product life time of 6 years. (Jönbrinck and Zackrisson 2007).

As described in section 5.7.2 more in detail, the following alternatives are regarded:

§ Green version: 17’’ flat screen certified with TCO’03 (including Energy Star) and with a
producers’ warranty of 3 years.

§ Non green version: 19’’ flat screen certified with TCO’03 (including Energy Star) and
with a producers’ warranty of 3 years.

5.7.6.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following cost elements were considered: investment costs (including shipping) and
costs for electricity demand during use phase. For details see section 5.7.3.

The investigated product prices are current prices from 2007 (own investigation); electricity
prices relate to 2007.

For the investigation, major producers were contacted (for a list of contacted producers see
annex) and data was gathered from their internet platforms resp. authorised retailers.

5.7.6.3 Results

The following tables show the results on the LCC of computer displays in the selected
Member States.

Table 125 LCC of computer displays (Sweden)

LCC Difference
non green

version green version absolute relative

Purchase price device 347 266 -81 -23%
Costs for electricity demand 29 28 -1 -5%
SUM 376 294 -83 -22%
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Table 126 LCC of computer displays (Germany)

LCC Difference
non green

version green version absolute relative

Purchase price device 317 255 -62 -20%
Costs for electricity demand 47 45 -2 -5%
SUM 364 299 -65 -18%

Table 127 LCC of computer displays (Spain)

LCC Difference
non green

version green version absolute relative

Purchase price device 317 263 -54 -17%
Costs for electricity demand 35 34 -2 -5%
SUM 353 297 -56 -16%

Table 128 LCC of computer displays (Czech Republic)

LCC Difference
non green

version green version absolute relative

Purchase price device 257 229 -28 -11%
Costs for electricity demand 36 34 -2 -5%
SUM 292 263 -30 -10%

5.7.6.4 Conclusions

The calculated differences between the green and the non green version amount to 10 to
22%, with the green version being less expensive than the non green version. Looking at the
different cost factors the following is obvious:

§ The investment costs have to be pointed out as the main cost factors – the non green
version being more expensive then the green version.

§ Costs during usage are only slightly lower for the green than for the non green version.
Similar to desktop and notebook computers the real usage is variable and reduced usage
hours might slightly reduce possible advantages of the green version (in absolute
numbers).



Costs and Benefits of
Green Public Procurement in Europe

(Final Report)

126

5.8 Product group 8: IT devices – printers and copiers

5.8.1 Selection of different product types

The product types in this product group are selected with regard to their representativeness
for the product category as well as to their relevance for public procurement. The following
paragraphs therefore give an overview of major product categories and market trends.

According to Energy Star (2006) following definitions apply to printers and copiers:

Printers are commercially available imaging products that serve as hard copy output
devices, and are capable of receiving information from single-user or networked computers,
or other input devices (e.g. digital cameras). The unit must be capable of being powered from
a wall outlet, or from a data or network connection. This definition is intended to cover
products that are marketed as printers, including printers that can be upgraded into
Multifunctional Devices (MFD) in the field.

Copiers are commercially available imaging products whose sole function is the production
of hard copy duplicates from graphic hard copy originals. The unit must be capable of being
powered from a wall outlet, or from a data or network connection. This definition is intended
to cover products that are marketed as copiers or upgradeable digital copiers.

One of the main trends regarding office imaging equipment is the shift from Single Function
Devices (SFD) towards Multifunctional Devices (MFD). According to Energy Star 2006,
Multifunction Devices (MFD) are commercially available imaging products which are
physically integrated devices or a combination of functionally integrated components, that
perform two or more of the core functions of copying, printing, scanning, or faxing. The copy
functionality as addressed in this definition is considered to be distinct from single sheet
convenience copying offered by fax machines. The unit must be capable of being powered
from a wall outlet, or from a data or network connection.

According to Fraunhofer IZM (2007), most forecasts for the European imaging equipment
market predict that printer-, copier- and fax-based MFDs will overtake SFDs in volume of
sales by 2006, meaning that from 2006 on printer-based MFDs will account for the largest
market segment in imaging equipment. Also copier-based MFDs have already entered the
market on a large scale, whereas the market share of single-function copiers seem to decline
over the next five years. For this reason, Öko-Institut will not select single-function copiers as
a specific product type but rather distinguish between single-function printers and
multifunctional printers with at least an integrated copy function.
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To create a hardcopy image, different marking technologies are used. Electro photographic
and inkjet printing are the most dominating marking technologies in the market69.

Electro photography (EP) is a marking technology characterised by illumination of a
photoconductor in a pattern representing the desired hard copy image via a light source,
development of the image with particles of toner using the latent image on the
photoconductor to define the presence or absence of toner at a given location, transfer of the
toner to the final hard copy medium, and fusing to cause the desired hard copy to become
durable. Colour EP is distinguished from monochrome EP in that toners of at least three
different colours are available in a given product at one time.

Ink Jet (IJ) is a marking technology where images are formed by depositing colorant in small
drops directly to the print media in a matrix manner. Colour IJ is distinguished from
monochrome IJ in that more than one colorant is available in a product at any one time.

According to Fraunhofer IZM (2007), a general market trend towards colour capable imaging
equipment is evident. Colour EP printers and MFDs become more mainstream due to their
improved price ratio and performance. Nevertheless, the volume of monochrome images will
still remain substantially larger compared to colour images. Öko-Institut takes these
developments into account for the selection of different product types.

Further criteria for the differentiation of imaging equipment are speed (images per minute),
image quality (monochrome and colour) as well as various image sizes. Most printers are
standard format (Letter, A3 and A4 format), whereas large format printers include those
designed for A2 media and larger which will not be taken into the scope of this study.
Regarding size, it can be distinguished between desktop devices and printers standing on
the floor. Finally, printers can provide access only to a single user or can possess a network
connection.

Against the described background, the following three product types are selected:

Product type 8.1 represents colour inkjet printers used by single users. They are mostly
expected to be in small and medium enterprises and authorities with decentralised structures
(‘each employee has his own printer’).

Product type 8.2 represents small monochrome laser printers which can be used by single-
users or in a network (network-capable), being common both in small and medium as well as
in large enterprises and authorities. A medium speed of 15-24 images per minute was

69  Further marking technologies are Direct Thermal, Thermal Transfer, Dye Sublimation, Solid Ink, Stencil, and
Impact Technology.
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chosen, because this speed category covers a large part of the installed EP printers (see
Figure 4).

Distribution of average installed base of EP printers in 2005
according to imaging speed

7-12 ipm
26%

13-24 ipm
55%

40-79 ipm
2%

25-30 ipm
17%

0-6 ipm
0,07%

Figure 4 Distribution of average installed base70 of EP printers in Western Europe in 2005
according to imaging speed (based on data from InfoTrends (2006))

Product type 8.3, finally, represents multifunctional EP products with fast speed and high
image creation volume. They are mainly used in larger enterprises and authorities with
access by several employees (network).

The selected product types cover a broad range of different product types and technical
features and take into account latest market trends (both EP and inkjet printers, SFDs and
MFDs, monochrome and colour printers, and different speed classes). The following table
summarises the specifications.

70  Average Installed Base is the time-averaged number of units in use during the calendar year. This is
calculated by averaging the year-end installed base of the past two years (current and previous year).
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Table 129 Selected product types within the product category 8 (IT devices – printers and copiers)

Product type 8.1
Single-function

printer
(ink jet)

Product type 8.2
Single-function

printer
(electro photography)

Product type 8.3
Multifunctional

device
(electro photography)

Functionality SFD SFD MFD
Marking technology Inkjet EP EP
Monochrome <=>
colour

colour mono mono

Imaging Speed slow to medium
(10-20 ipm)

medium
(15-24 ipm)

fast
(50-75 ipm)

Single user <=>
network

single user network-capable network

Desktop <=> Floor desktop desktop floor

5.8.2 Green and non green versions

Environmental impacts from imaging equipment originate to a considerable extent from the
production of the devices, the energy, paper and ink demand during usage and the end-of-
life phase (electronic waste). These environmental impacts are covered by criteria of several
eco-labels and purchasing guidelines:

For imaging equipment, no European Eco-label (‘Flower’) exists, however, several other
labelling schemes are available. Most relevant are the EU Energy Star Programme (focus
only on energy consumption), the German Blue Angel and the Nordic Swan (both multi
criteria label). Using their criteria in procurement processes is recommended in several
guidelines for green purchasing (e.g. in European Commission (2004a), Berliner
Energieagentur (n.d.), Umweltministerium BaWü (2006), Bouwer et al. (2006)).
Environmental aspects and criteria for office products being addressed in eco-labels as well
as in other guidelines can be categorised as follows:71

§ Longevity: Modularity; upgradeability; warranty; availability of spare parts after end of
production;

§ Materials: Restricted use auf hazardous substances like PVC, flame retardants or
heavy metals; use of recycled materials or renewable natural resources; construction
suitable for recycling; packaging;

71  See e.g. IT-Eco-Declaration, Check it (Austria); EKU Environmental Requirements Specification for IT-
products; Bouwer et al. 2005; A Green Office Guide designed for the staff of the Barcelona City Council n.d.)
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§ Energy consumption (e.g. according to limit values of Energy Star, GEEA, or other eco-
labels);

§ Emissions: Limitations with regard to VOC, ozone, dust (e.g. according to limit values
of environmental labels);

§ Acoustic noise (e.g. according to limit values of environmental labels);

§ Use: Automatic duplex unit; possibility of using recycling paper;

§ End-of-life: Possibility of leasing the machine including the return of the machine once
its use is exhausted; take-back-schemes; recycling or waste treatment of
photoconductors, toner, ink ribbons and cartridges (selenium, cadmium sulphite).

Generally, the printing technologies have slightly different environmental impacts. This could
also have an influence on the selection of environmental criteria in a procurement process.

§ IJ printers usually have a shorter life span compared to EP products, which means
that resource and material consumption are an environmentally important factor (=>
criteria for longevity, material and recycling requirements). From an environmental
point of view, Energy consumption of IJ printers only plays a minor role compared to
paper consumption (=> requirements for recycling paper and automatic duplex unit). As
inkjet printers are usually located near the workplace, high noise emissions could lead
to discomfort (=> criteria for noise emissions; for IJ printers, noise requirements of
TCO’99 are stricter compared to Blue Angel).

§ Small EP printers are assumed to be used for a shorter life time (period of
amortisation: three years) than e.g. large EP products which are mostly covered by
long-term leasing contracts (=> criteria for longevity and recycling requirements).
Energy consumption plays a major role compared to inkjet printers, but also the paper
consumption is quite relevant (=> requirements for recycling paper and automatic
duplex unit). EP printers can cause ozone and dust emissions (=> criteria for
substance emissions). As small EP printers might be located near the workplace, high
noise emissions can lead to discomfort (=> criteria for noise emissions).

§ Large EP printers are usually covered by long-term leasing contracts, which include
maintenance, repair, and spare parts. In some cases, they are even reused in other
environments after the first use cycle. Energy consumption plays a major role, but also
the paper consumption is quite relevant. EP printers can cause ozone and dust
emissions (=> criteria for substance emissions). As large EP printers are frequently
used, high noise emissions can lead to discomfort (=> criteria for noise emissions).

For the calculation of LCC it turned out to be difficult to specify green and non green product
types. Both, discussions with manufacturers as well as research on their websites, resulted
in the finding, that there are hardly any products comparable in their technical specifications.
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At the same time, products vary in single green and non green aspects, e.g. being different in
energy consumption, emissions or acoustic noise. Additionally, at the time of data inquiry
(end of April 2007), only some products of few manufacturers were published in the Energy
Star database, due to the change of program requirements per 1 April 200772. Finally, eco-
labels like Blue Angel, Nordic Swan or TCO predominantly cover electro photographic, but
no inkjet printers.

Due to these restrictions, the LCC of green versus non green printing devices were
calculated including the cost elements purchase price and costs for the consumption of
electricity, paper and toner according to the assumptions outlined in the following
paragraphs.

5.8.3 Calculation and cost elements

Purchase and installation
Starting from the technical specifications of the three selected product types, the average
purchase price (or leasing rate) of a sample of products has been taken as the purchase
price (or leasing rate) of the conventional, i.e. non green product version. To ensure the
comparability of results in this project, information on the recommended retail prices
published at the websites of Europe-wide operating manufacturers has been chosen as
primary data source. However, as this approach resulted in various data gaps, several online
shops had to be taken as additional research basis for purchase prices (see annex). One
major disadvantage: market prices often deviate from the recommended retail prices.

As there are hardly any ‘real’ products comparable in their technical specifications, and as
products, at the same time, vary in green aspects (see above), it is difficult to determine the
difference of purchase prices between real green and non green versions of printers (e.g.
higher prices of products with lower energy consumption, emissions or acoustic noise).
However, a relevant spread can be seen for printers with an automatic duplex printing unit. In
case of product type 8.1 and 8.2, where automatic duplex printing units are required for
the green version, these differences in purchase prices had been taken into account:

§ Product type 8.1: Separately bought duplex units for inkjet printers cost around 50
Euros in Germany. This value has been taken as additional costs for the green version
in all selected Member States.

72  Source: www.eu-energystar.org/en/en_database.htm; per 23.04.2007, only five manufacturers had published
Energy Star certified printers and MFD (Canon, Develop, Konica Minolta, Rowe, Sagem).
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§ Product type 8.2: Separately bought duplex units for small electro photographic
printers cost around 100 Euros in Germany. This value had also been taken for the
other Member States.

Different from other product groups, no representative annual procurement volume of
printers had been determined for printers. In practice, some institutions change the overall
printing equipment after a certain usage cycle and e.g. can negotiate rebates, but it seems
more usual that single or several devices are replaced when necessary, i.e. when the device
breaks down. This means that the annual procurement volume would be in such a range that
possible sales discounts usually won’t apply. It is further assumed that there is no
difference in the level of rebates between green and non green devices. Therefore, they are
not taken into account in the LCCA.

A typical replacement period for printers is four years; some devices are used even longer.

The decision for purchasing or leasing of printing devices depends on the preferences of
the procuring authority and on the printer category. Inkjet printers commonly seem to be
purchased directly, due to their low prices. For small electro photographic printers, both
versions are applied – in this study, purchasing has been taken as basis for the calculations.
Especially large MFD are usually elements of a leasing contract on the basis of fixed monthly
fees including a certain number of printed pages, full service and maintenance. For pages
going beyond the agreed printing volume, an extra fee has to be paid on the basis of price
per page.

Some manufacturers recommend a demand-oriented consulting service to define the
optimal (possibly ‘green’) solution for a procuring authority. Instead of purchasing a certain
number of printing devices, the average printing demand (number of pages, mono vs. colour
etc.) builds the starting point for an overall equipment concept which is supposed to be most
efficient (e.g. network solutions instead of several single devices, possibly leading to savings
in energy consumption and costs). To calculate the LCC according to this approach would
require a detailed specification of the average printing demand of the whole purchasing
authority (not only of one printer), which would not be representative for other than the
specified examples.

Costs for electricity (power consumption)
The costs for electricity are calculated with the electricity consumption and the price per
kilowatt-hour (kWh).

Printers can usually enter various power modes with different power consumption values.
According to Energy Star, one can differentiate between:

§ Active mode: Power state in which the product is connected to a power source and is
actively producing output, as well as performing any of its other primary functions.
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§ Ready mode: Power state when the product is not producing output, has reached
operating conditions, has not yet entered into any low-power modes, and can enter
‘active mode’ with minimal delay. All product features can be enabled in this mode and
the product is able to return to active mode by responding to any potential inputs.
Potential inputs include external electrical stimulus (e.g. network stimulus, fax call or
remote control) and direct physical intervention (e.g. activating a physical switch or
button).

§ Sleep mode: Reduced power state entered automatically after a period of inactivity. All
product features can be enabled in this mode and the product must be able to enter
‘active mode’ by responding to any potential inputs; however, there may be a delay.
The product must maintain network connectivity while in ‘sleep mode’, waking up only if
necessary.

§ Stand-by mode: Lowest power consumption mode which cannot be switched off (i.e.
influenced) by the user and that may persist for an indefinite time when the product is
connected to the main electricity supply and used in accordance with the
manufacturer’s instructions. For imaging equipment products, the stand-by power level
usually occurs in the ‘off mode’, but can occur in ‘ready’ or ‘sleep mode’. A product
cannot exit the ‘stand-by mode’ and reach a lower power state unless it is physically
disconnected from the main electricity supply as a result of manual manipulation.

§ Off mode: Power state that the product enters when it has been manually or
automatically switched off but is still plugged in and connected to the mains. This mode
is exited when stimulated by an input, such as a manual power switch or clock timer to
bring the unit into ‘ready mode’.

The distribution (i.e. how much time a printer spends in each mode) depends on the power
management presetting of the device (how fast it changes into or ‘wakes up’ from a lower
power mode) and on the user behaviour (frequency, distribution and volume of print jobs).

For product type 8.2 (single-function EP printers) and product type 8.3 (multifunctional
devices) the definitions of the standardised Energy Star test procedure for the ‘Typical
Electricity Consumption’ (TEC) are used for the calculations.73

The TEC focuses on the quantity of electricity consumed by a product during a
representative period of time (one week). For measuring the TEC, Energy Star defines a
certain number of jobs per day and images per job depending on the imaging speed of the

73  The TEC is a broadly agreed and accepted standard for measuring and comparing the energy consumption
of different printing devices.
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printer, a test image and a measurement procedure. To take into account power-
management default-delay times, the product has to be measured according to the
configuration as shipped and recommended for use. The TEC-specifications might differ from
real usage; however, they guarantee different imaging equipment devices being measured
under same conditions and thus being comparable. To qualify for the Energy Star label,
certain limit values have to be met by the devices. As only some products of few
manufacturers are published in the Energy Star database, due to the recent change of
program requirements, these limit values are taken as basis for the calculation of electricity
demand of the green version.

The limit values for EP printers falling into the category ‘Printers, standard-size; mono EP’
and an imaging speed between 15 and 24 ipm lies between 2,0 and 3,8 kWh respectively.
For calculating the energy consumption of the non green version, an energy demand which
is 25 percent higher than the TEC limit value is assumed.

The following table summarises the assumptions regarding the energy demand of the green
and the non green version of product type 8.2.

Table 130  Specification of the power level of the green and non green version of single-function
EP printers

Power level non green version
(25% above maximum TEC)

Power level green version
(Maximum TEC)

Electricity demand 3,6 kWh/week 2,9 kWh/week

The limit values for EP printers falling into the category ‘Multifunctional device, standard-size;
monochrome 21 and 69 ipm’ lies between 6,44 and 27,56 kWh/week respectively. For
calculating the energy consumption of the non green version, an energy demand which is 25
percent higher than the TEC limit value is assumed.

The following table summarises the assumptions regarding the energy demand of the green
and the non green version of product type 8.3.

Table 131  Specification of the power level of the green and non green version of single-function
EP printers

Power level non green version
(25% above maximum TEC)

Power level green version
(Maximum TEC)

Electricity demand 26,8 kWh/week 21,4 kWh/week

Inkjet printers (product type 8.1) are not covered by the TEC test procedure but instead by
the Energy Star ‘Operational Mode Approach’ (OM). OM is a method of testing and
comparing the energy performance of imaging products; it focuses on the products’ energy
consumption in various low-power modes. According to Energy Star, the energy
consumption of inkjet printers is mainly due to the various low power modes. The time span
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of the printer being in on mode is extremely short (i.e. a few minutes per day); therefore it will
not be taken into account into the LCCA. To qualify for the Energy Star, certain maximum
power levels for inkjet printers74 have to be met by the devices. As only some products of few
manufacturers are published in the Energy Star database, due to the recent change of
program requirements, the OM limit values are taken as basis for the calculation of the
electricity demand for the green version.

According to Fraunhofer ISI 2005, the average power consumption of inkjet printers in 2004
has been 6 Watt in sleep-mode and 3 Watt in off mode. These average values have been
taken as basis for the calculation of a non green version.

Table 132  Specification of the power level of the green and non green version of IJ printers

Power mode Power level non green version
(Fraunhofer ISI 2005)

Power level green version
(Energy Star requirements)

On mode n.a. n.a.
Sleep mode 6 W 3 W

Stand-by mode = Off mode75 3 W 1 W

The electricity prices for the selected Member States are outlined in section 3.4.3.1.

Costs for paper consumption
Costs for paper depend on the paper consumption and the price per sheet.

The paper consumption depends mostly on the user behaviour (printing demand, single or
duplex printing). The Energy Star job table, used for product type 8.2 (EP printers), does not
apply for product type 8.1 (inkjet printers), especially as the IJ printing volume generally is
much lower. Therefore, a paper consumption of four pages per day according to Graulich
(2007) has been taken as basis for the calculations. Assuming the printers are used on 240
days per year, this leads to 960 printed images per year. For the green version, having an
automatic duplex unit, it is assumed that 75% of the pages are printed in duplex mode
resulting in a reduced number of sheets per year.

For product type 8.2 (EP printers) the job table of the standardised Energy Star test
procedure for the ‘typical electricity consumption’ (TEC) will be used for the calculations in
the study at hand (see electricity demand). The number of images printed by an EP printer
with an imaging speed between 15 to 24 ipm lies between 105 and 288 images per day

74  Falling into the category ‘All Small Format and Standard-size OM products without Fax Capability’
75  According to Energy Star, the stand-by mode is defined as lowest power consumption mode which cannot be

switched off by the user; for imaging equipment this is usually the off mode.
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(mean value: 190). Assuming the printers are used on 240 days per year, this results in
45 480 printed images per year. For the green version, having an automatic duplex unit, it is
assumed that 75% of the pages are printed in duplex mode, resulting in a reduced number of
sheets per year.

The following table summarises the paper consumption in the green and the non green
versions of product type 8.1, 8.2 and 8.3.

Table 133  Paper consumption of the green and non green version of the product types 8.1, 8.2
and 8.3

Paper consumption
non green version green version

Product type 8.1 (IJ printers) 960 sheets per year 600 sheets per year
Product type 8.2 (single-function EP printers) 45 480 sheets per year 28 425 sheets per year
Product type 8.3 (multifunctional devices) 240 000 sheets per year 150 000 sheets per year

To evaluate the influence of using recycling paper for Germany a sensitivity analysis has
been carried out, where all used paper is in recycling quality (both with using a non green
and a green version of the regarded printer).

According to the results of product group 10 ‘Paper’, current prices for copying paper in the
selected member states are outlined in the following table. For calculating the future price
development of paper, the average inflation rates of the selected Member States were used
(see also section 0).

Table 134 Total costs of copying paper in the four selected MS

Total costs per 1 tonne
(400 reams of 500 sheets)

(in Euros)
Total costs per sheet

(in Euro-Cent)Copying paper
(DIN A4, 80g/m²)

non green version green version76 non green version green version
Sweden (SV) 2.835,- 2.935,- 1,418 1,468
Germany (DE) 2.402,- 1.844,- 1,201 0,922
Spain (ES) 1.578,- 1.642,- 0,789 0,821
Czech Republic (CS) 1.287,- 1.284,- 0,644 0,642

76  Including recycled and eco-certified copying paper.
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Costs for the consumption of ink or toner

Costs for ink or toner depend on the ink mileage and price of the cartridges as well as on the
number of printed pages.

For inkjet printers, it is nearly impossible to calculate a ‘real’, representative consumption:

§ Most printing devices (even if being from the same manufacturer) use different ink
cartridge systems. Their volume and capacity varies strongly, e.g. for black cartridges
the range is between 5 to 42 millilitres, for single colour cartridges between 2,5 and 13
millilitres.

§ One cannot proportionally deduce the number of printable pages (ink mileage) from the
volume of the cartridges. It depends on

- The specific usage behaviour (e.g. contents of the printed matter, draft or high
quality printing mode),

- The specific technical system of the printer. Some printers, for example, consume
a certain amount of ink after new installation, adjusting or for a system
maintenance, i.e. for the cleaning of nozzles when the printer has not been used
for a longer period.

§ Especially for inkjet printers, information on the capacity of cartridges has been quite
rare and furthermore hardly comparable, because there has not been a standardised
measurement procedure released recently. And even standardised values may differ
strongly from the real consumption, due to the aforementioned reasons.

§ Information on ink mileage is not published by every manufacturer, and data is partly
incomplete.

§ Additionally some manufacturers give rebates, e.g. on large-size cartridges, or local
authorities may also decide for using refilled or recycled cartridges by alternative
suppliers.

However, for each of the analysed inkjet printers the costs for ink have been calculated
taking the specific ink mileage and the purchase prices of the associated ink cartridges into
account. From these specific costs, the average costs for ink in the selected Member States
have been calculated. This average value has been taken for the LCCA of both the green
and the non green version. Due to the restrictions mentioned above, these calculations
should only be considered as indication on the costs for ink cartridges, showing that costs for
ink consumption build a significant part of the total life cycle costs of inkjet printers.

For EP printers a standardised measurement process (ISO/IEC 19752) exists since 2004
and is used for the determination and declaration of toner mileages. Compared to inkjet
printers, it is therefore easier to calculate representative toner consumption. Nevertheless,
also EP printers (even if being from the same manufacturer) use different toner cartridge
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systems with varying capacity and purchase prices. As with inkjet printers, the ‘real’ number
of printable pages (toner mileage) finally does not only depend on the volume of the
cartridges, but also on the specific usage behaviour (e.g. contents of the printed matter, draft
or high quality printing mode). To calculate the costs for toner for EP printers, the costs per
page of 15 different toner cartridges with a capacity between 2 000 and 3 500 pages have
been calculated according to the specific toner mileage and the purchase price of the
associated toner cartridges. As in case of inkjet printers, the average costs for ink in the
selected Member States have been calculated from these specific costs. This average value
has been taken for the LCCA of both the green and the non green version.

In both cases no differences in the specific costs for ink or toner between the green and the
non green version have been assumed.

Costs for service and maintenance
Inkjet printers typically do not get repaired but rather are substituted in case of a defect.

For EP printers it depends on the costs for a new device whether repair is available. The
more expensive the purchase of a new EP printer is, the more likely it is that a defect device
gets repaired instead of substituted.

Against this background no repair and maintenance costs for the product types 8.1 and 8.2
were included in the calculation.

Contracts for large multifunctional devices usually include two parts: on one hand the leasing
contracts for the financing of the device and on the other hand a full service agreement for
the time of the leasing contract. The latter includes all costs for toner, maintenance and
repair up to a number of pages per month as specified in the contract (e.g. 20 000 pages per
month). Costs for electricity, paper and costs for pages that exceed the agreed number are
not included.

Costs for disposal
Waste electrical and electronic equipment (WEEE), including printers and copiers, can be
disposed free of charge from public authorities in the EU if this waste is similar in nature and
quantity to that of private households.77 This mainly applies for smaller devices, e.g. IJ
printers which are often directly disposed via local waste disposal companies. Laser printers
and particularly large multifunctional copiers and printing devices, however, are often
covered by leasing contracts with take back systems being included free of extra charge.

For the calculation of life cycle costs of printers and copiers, no disposal costs are included.

77  Article 3 (k) WEEE Directive defines „WEEE from private households“ as „WEEE which comes from private
households and from commercial, industrial, institutional and other sources which, because of its nature and
quantity, is similar to that from private households“.
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5.8.4 Product type 8.1: Single-function printers (ink jet)

5.8.4.1 Functional unit and alternatives to be analysed

The functional unit encompasses the purchase and usage of one colour inkjet printer as
specified in section 5.8.1 (single-function; speed: 10 to 20 ipm; single user; desktop) with an
assumed life span of four years. The use pattern is specified as follows:

§ Average number of printed pages: 4 images per day78 (= 80 images per month)

§ Average use in office environment: 240 days per year. 8 hours in stand-by mode.
16 hours in off mode

The following alternatives are regarded:

§ Non green version: Average printer.

§ Green version: Printer complying with the following criteria:

- Complying with Energy Star criteria79 regarding energy consumption;

- Having an automatic duplexing unit as optional accessory; and

- Being capable of processing recycled paper (see also section 5.8.2).

§ Sensitivity Analysis: Use of recycled paper

5.8.4.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following costs elements were considered: Purchase costs, costs for electricity, paper
and ink cartridges. For details see section 5.8.3.

For the investigation, nine inkjet printers of three major producers were analysed in the
selected Member States (see annex); data was gathered from their internet platforms,
authorised retailers, as well as from a recent project of Öko-Institut (Graulich 2007). Only
current prices as gained in the market research are used.

78  See e.g. Fraunhofer IZM (2007a) and Graulich (2007).
79  The new Energy Star Program Requirements for Imaging Equipment entered into force as from April 2007.
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5.8.4.3 Results

Most important cost elements
The following table shows the life cycle costs for the non green version in the selected
Member States and the cost structure in percent.

Table 135  Cost structure of inkjet printers in the selected Member States (in Euros and %)

Sweden Germany Spain Czech Republic
LCC shares LCC shares LCC shares LCC shares

Investment costs 111 27% 131 36% 111 36% 122 45%
Costs for electricity 9 2% 14 4% 11 4% 11 4%
Costs for ink 244 59% 175 48% 158 51% 114 42%
Costs for paper 50 12% 43 12% 28 9% 23 8%
SUM 414 100% 363 100% 308 100% 270 100%

Besides the purchase price with 27 to 45% of the life cycle costs, the costs for ink represent
with 42 to 59% the most relevant cost driver. Costs for paper consumption are in a range of 8
to 12%, whereas the electricity costs only represent 2 to 4% of the overall life cycle costs.

In Germany, the average purchase price at first sight seems higher than in the other Member
States. However, it is assumed that the price difference derives from using recommended
retail prices in Germany and market prices from online databases in the other Member
States (the recommended retail prices could not be obtained there).

Comparison of green and non green versions
The following tables show the comparison of the LCC of the green and the non green version
of product type 8.1 (inkjet printers) for the selected Member States.

Table 136  LCC of ‘inkjet printers’ (Sweden, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 111 161 50 45%
Costs for electricity 9 3 -5 -61%
Costs for ink 244 244 0 0%
Costs for paper 50 31 -19 -38%
SUM 414 440 26 6%
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Table 137 LCC of ‘inkjet printers’ (Germany, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 131 181 50 38%
Costs for electricity 14 5 -8 -61%
Costs for ink 175 175 0 0%
Costs for paper 43 27 -16 -38%
SUM 363 388 26 7%

Table 138  LCC of ‘inkjet printers’ (Spain, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 111 161 50 45%
Costs for electricity 11 4 -7 -61%
Costs for ink 158 158 0 0%
Costs for paper 28 18 -11 -38%
SUM 308 341 33 11%

Table 139  LCC of ‘inkjet printers’; (Czech Republic, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 122 172 50 41%
Costs for electricity 11 4 -7 -61%
Costs for ink 114 114 0 0%
Costs for paper 23 14 -9 -38%
SUM 270 305 35 13%

Sensitivity Analyses
For Germany, two sensitivity analyses have been conducted:

§ Use of a non green printer with either conventional or with recycling paper

§ Use of a non green printer with conventional paper vs. use of a green printer with
recycling paper

The following table compares the LCC if an authority uses the non green version of the IJ
printer either with ‘conventional’ paper or with recycling paper.
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Table 140  Sensitivity analysis (1): use of recycling paper (using a non green printer version); in
Euros

LCC Difference
non green

version green version absolute relative

Investment costs 131 131 0 0%
Costs for electricity 14 14 0 0%
Costs for ink 175 175 0 0%
Costs for paper 43 33 -10 -23%
SUM 363 353 -10 -3%

The following table compares the LCC of a non green version (for both the printer and the
copying paper) with the LCC of a ‘double green version’ (for both the printer and the copying
paper).

Table 141  Sensitivity analysis (2): use of recycling paper (using a non green printer and a green
printer version); in Euros

LCC Difference
non green

version green version absolute relative

Investment costs 131 181 50 38%
Costs for electricity 14 5 -8 -61%
Costs for ink 175 175 0 0%
Costs for paper 43 20 -22 -52%
SUM 363 382 19 5%

5.8.5 Product type 8.2: Single-function printers (electro photography)

5.8.5.1 Functional unit and alternatives to be analysed

The functional unit encompasses the purchase and usage of one monochrome electro-
photographic printer as specified in section 5.8.1 (single-function; speed: 15-24 ipm; network-
capable; desktop) with an assumed life span of 4 years. The use pattern is specified as
follows:

§ Average number of printed pages: 190 images per day (= 3 790 images per month)80

§ Average use in office environment: 240 days per year.

80  Energy Star 2006a provides a test procedure for the typical energy consumption (TEC) of electro
photographic printers defining the number of jobs per day and images per job according to different speed
classes.
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The following alternatives are regarded:

§ Non green version: Average printer.

§ Green version: Printer complying with the following criteria:

- Complying with Energy Star criteria81 regarding energy consumption;

- Automatic duplexing unit must be offered as a standard feature; and

- Being capable of processing recycled paper (see also section 5.8.2).

§ Sensitivity Analysis: Use of recycled paper.

5.8.5.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following cost elements were considered: Purchase costs, costs for electricity, paper and
toner cartridges. For details see section 5.8.3.

For the investigation, EP printers of 12 major producers were analysed (see annex). In
Germany, purchase prices of 30 electro photographic printers were taken as basis for the
calculations. In Spain, prices for 25 of those printers could be investigated, in Sweden for 24
and in Czech Republic for 17 printers. Recommended retail prices were gathered from the
websites of the manufacturers. Further market prices were researched via online shops. Only
current prices as gained in the market research are used.

5.8.5.3 Results

Most important cost elements
The following table shows the life cycle costs for the non green version in the selected
Member States and the cost structure in percent.

Table 142  Cost structure of electro photographic printers (in Euros and %)

Sweden Germany Spain Czech Republic
LCC shares LCC shares LCC shares LCC shares

Investment costs 202 3% 271 4% 214 4% 224 4%
Costs for electricity 51 1% 81 1% 64 1% 67 1%
Costs for toner 4955 65% 4.438 65% 3.785 70% 4.177 75%
Costs for paper 2372 31% 2.022 30% 1.338 25% 1.085 20%
SUM 7.580 100% 6.812 100% 5.400 100% 5.552 100%

81  The new Energy Star Program Requirements for Imaging Equipment enter into force as from April 2007.
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For electro photographic printers, toner costs represent with 65 to 75% the most relevant
cost driver, followed by the costs for paper consumption (20 to 30%). The investment costs
are in a range of 3 to 4%, whereas the electricity costs only represent about 1% of the overall
life cycle costs.

In Germany, the average purchase price at first sight seems higher than in the other Member
States. However, it is assumed that the price difference derives from using recommended
retail prices in Germany and market prices from online databases in the other Member
States due to data gaps.

Comparison of green and non green versions
The following tables show the comparison of the LCC of the green and the non green version
of product type 8.2 (EP printers) for the selected Member States.

Table 143  LCC of ‘EP printers’ (Sweden, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 202 252 50 25%
Costs for electricity 51 41 -10 -20%
Costs for toner 4.955 4.955 0 0%
Costs for paper 2.372 1.483 -890 -38%
SUM 7.580 6.730 -850 -11%

Table 144  LCC of ‘EP printers’ (Germany, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 271 321 50 18%
Costs for electricity 81 65 -16 -20%
Costs for toner 4.438 4.438 0 0%
Costs for paper 2.022 1.264 -758 -38%
SUM 6.812 6.088 -724 -11%
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Table 145  LCC of ‘EP printers’ (Spain, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 214 264 50 23%
Costs for electricity 64 51 -13 -20%
Costs for toner 3.785 3.785 0 0%
Costs for paper 1.338 836 -502 -38%
SUM 5.400 4.936 -464 -9%

Table 146  LCC of ‘EP printers’ (Czech Republic, in Euros)

LCC Difference
non green

version green version absolute relative

Investment costs 224 274 50 22%
Costs for electricity 67 53 -13 -20%
Costs for toner 4.177 4.177 0 0%
Costs for paper 1.085 678 -407 -38%
SUM 5.552 5.182 -370 -7%

Sensitivity Analyses
For Germany, two sensitivity analyses have been conducted:

§ Use of a non green printer with either conventional or with recycling paper;

§ Use of a non green printer with conventional paper vs. use of a green printer with
recycling paper.

The following table compares the LCC if an authority uses the non green version of the EP
printer either with ‘conventional’ paper or with recycling paper.

Table 147  Sensitivity analysis (1): use of recycling paper (using a non green printer version); in
Euros

LCC Difference
non green

version green version absolute relative

Investment costs 271 271 0 0%
Costs for electricity 81 81 0 0%
Costs for toner 4.438 4.438 0 0%
Costs for paper 2.022 1.552 -470 -23%
SUM 6.812 6.342 -470 -7%



Costs and Benefits of
Green Public Procurement in Europe

(Final Report)

146

The following table compares the LCC of a non green version (for both the printer and the
copying paper) with the LCC of a ‘double green version’ (for both the printer and the copying
paper).
Table 148  Sensitivity analysis (2): use of recycling paper (using a non green printer and a green

printer version); in Euros

LCC Difference
non green

version green version absolute relative

Investment costs 271 321 50 18%
Costs for electricity 81 65 -16 -20%
Costs for toner 4.438 4.438 0 0%
Costs for paper 2.022 970 -1.052 -52%
SUM 6.812 5.794 -1.018 -15%

5.8.6 Product type 8.3: Multifunctional devices (electro photography)

5.8.6.1 Functional unit and alternatives to be analysed

The functional unit encompasses the leasing and usage of a monochrome electro-
photographic printer as specified in section 5.8.1 (multi-function; speed: 50-75 images per
minute; network-capable; floor-standing). The use pattern is specified as follows:

§ Average number of printed pages: 1 000 images per day (= 20 000 images per
month)82

§ Average use in office environment: 240 days per year.

The following alternatives are regarded:

§ Non green version: average printer.

§ Green version: printer complying with one or more of the criteria regarding energy
consumption and printing process outlined below.

82  Energy Star 2006a provides a test procedure for the typical energy consumption (TEC) of electro
photographic printers defining the number of jobs per day and images per job according to different speed
classes. For printers with a speed of 50 to 75 images per minute, an average of approximately 2 000 images
per day is defined.
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Requirements for green version of product type 8.3 (see also section 5.8.2):

§ Energy consumption: According to Energy Star criteria83

§ Use phase: Automatic duplexing must be offered as a standard feature and is used in
75% of all prints as it is set as standard configuration by the network-administrator of
the purchasing authority;84 printers must be capable of processing recycled paper.

5.8.6.2 System boundaries

The analysis covers the selected Member States (Sweden, Germany, Spain and the Czech
Republic).

The following costs elements were considered: leasing costs (duration 48 months), costs for
full service agreement costs for electricity and paper. For details see section 5.8.3.

For the investigation, multifunctional devices of 2 major producers were analysed (see
annex). In Germany, purchase prices of 2 multifunctional devices were taken as basis for the
calculations. In Sweden for 2 and in Czech Republic for 1 multifunctional device costs were
investigated. Leasing offers were obtained from retailers. Unfortunately no data could be
gathered for Spain.

Only current prices as gained in the market research are used.

5.8.6.3 Results

Most important cost elements
The following table shows the life cycle costs for the non green version in the selected
Member States and the cost structure in percent.

Table 149  Cost structure of inkjet printers in the selected Member States; (in Euro and %)

Sweden Germany Czech Republic
LCC shares LCC shares LCC shares

Costs for leasing and full service 16.287 56% 23.869 68% 16.033 59%
Costs for electricity demand 369 1% 587 2% 447 2%
Costs for paper 12.524 43% 10.669 30% 10.669 39%
SUM 29.181 100% 35.126 100% 27.148 100%

83  The new Energy Star Program Requirements for Imaging Equipment enter into force as from April 2007.
84  It is important that this configuration is preset for the users, in order they don’t have to change the

configuration to duplex printing themselves.
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Besides the costs for leasing and full service with 56 to 68% of the life cycle costs, the costs
for paper represent with 30 to 43% the most relevant cost driver. Costs for electricity
consumption only represent 1 to 2%, of the overall life cycle costs.

Comparison of green and non green versions
The following tables show the comparison of the LCC of the green and the non green version
of product type 8.3 (multifunctional devices) for the selected Member States.

Table 150  LCC of ‘Multifunctional Devices’ (Sweden, in Euros)

LCC Difference
non green

version green version absolute relative

Costs for Leasing and full
service 16.287 16.287 0 0%
Costs for electricity demand 369 296 -74 -20%
Costs for paper 12.524 7.827 -4.696 -38%
SUM 29.181 24.410 -4.770 -16%

Table 151  LCC of ‘Multifunctional Devices’ (Germany, in Euros)

LCC Difference
non green

version green version absolute relative

Costs for Leasing and full
service 23.869 23.869 0 0%
Costs for electricity demand 587 470 -117 -20%
Costs for paper 10.669 6.668 -4.001 -38%
SUM 35.126 31.007 -4.118 -12%

Table 152  LCC of ‘Multifunctional Devices’ (Czech Republic, in Euros)

LCC Difference
non green

version green version absolute relative

Costs for Leasing and full
service 16.033 16.033 0 0%
Costs for electricity demand 447 357 -89 -20%
Costs for paper 5.729 3.581 -2.148 -38%
SUM 22.209 19.971 -2.238 -10%
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Sensitivity Analyses
For Germany, two sensitivity analyses have been conducted:

§ Use of a non green MFD with either conventional or with recycling paper;

§ Use of a non green MFD with conventional paper vs. use of a green MFD with
recycling paper.

The following table compares the LCC if an authority uses the non green version of the MFD
either with ‘conventional’ paper or with recycling paper.

Table 153  Sensitivity analysis (1): use of recycling paper (using a non green MFD version); in
Euros

LCC Difference
non green

version green version absolute relative

Costs for leasing and full
service 23.869 23.869 0 0%
Costs for electricity demand 587 587 0 0%
Costs for paper 10.669 8.190 -2.478 -23%
SUM 35.126 32.647 -2.478 -7%

The following table compares the LCC of a non green version (for both the printer and the
copying paper) with the LCC of a ‘double green version’ (for both the printer and the copying
paper).

Table 154  Sensitivity analysis (2): use of recycling paper (using a non green printer and a green
MFD version); in Euros

LCC Difference
non green

version green version absolute relative

Costs for Leasing and full
service 23.869 23.869 0 0%
Costs for electricity demand 587 470 -117 -20%
Costs for paper 10.669 5.119 -5.550 -52%
SUM 35.126 29.458 -5.667 -16%

5.8.7 Summary and conclusions

The following tables give an overview of the total LCC of all product types in the selected
Member States.
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Table 155 Total LCC single-function IJ printers in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden 414 440 26 6%
Germany 363 388 26 7%
Spain 308 341 33 11%
Czech Republic 270 305 35 13%

Table 156 Total LCC of single-function EP printers in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden 7.580 6.730 -850 -11%
Germany 6.812 6.088 -724 -11%
Spain 5.400 4.936 -464 -9%
Czech Republic 5.552 5.182 -370 -7%

Table 157 Total LCC of multifunction EP devices in the four selected MS; in Euros

Total LCC Difference
non green version green version absolute relative

Sweden 29.181 24.410 -4.770 -16%
Germany 35.126 31.007 -4.118 -12%
Czech Republic 22.209 19.971 -2.238 -10%

The main results are to be summarised as follows:

§ The green version of single-function IJ printers as specified in this study (i.e.: automatic
duplex unit and meeting energy star requirements) are more expensive than the
conventional (‘non green’) version. This is mainly due to the quite high price of the
automatic duplex unit (between 38 and 45 % higher as the non green version). As the
printing volume is quite low, these higher costs cannot be compensated for by the
lower paper consumption.

§ In contrast, the LCC of the green version of the single-function EP printers as specified
in this study (i.e.: automatic duplex unit and meeting energy star requirements) is
between 7 and 11 % lower than the LCC of the non green version. Even though the
purchase price of the printers with automatic duplex unit is between 20 and 25% higher
than the price of the non green version, the lower costs during the use phase
overcompensates this difference due to the much lower paper consumption.

§ With about 38% for multifunctional EP devices the most important cost saver is the use
of the duplex function. Large multifunctional EP devices come with a duplex unit, so no
extra costs have to be assigned to this function. It is more critical weather users
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actually use the duplex function or rather obstain from using it. Cost savings due to a
better electricity standard are negligible.

§ In all cases it can be seen that the use of recycling paper leads to cost reductions as
the price for recycling paper in Germany is lower compared to the price for
conventional paper. Combining the use of the green version of the printers with the use
of recycling paper leads to lower additional costs in case of the IJ printers and to higher
savings in case of the EP printers.

5.9 Product group 9: Food

5.9.1 Selection of different product types

For the investigation of life cycle costs in food procurement it is most important to select
products which have a relevance for nutrition in the four countries selected for the survey –
and therefore also for public food procurement. Furthermore, to get a broad overview of life
cycle costs, it is important to select products which belong to different product categories
(e.g. drinks, vegetables, meat) and a green and a non green version has to exist.

The selection criteria in brief:

§ The products selected are typical for food procurement in the four countries under
survey;

§ The products selected belong to different product categories;

§ Green and non green versions of the selected products do exist.

Taking these criteria into account the proposed products to be analysed for food
procurement are: Coffee, tomatoes, potatoes, and chicken.

In 2004, 2 870 508 tonnes of coffee were consumed in the EU 25. In the four countries
under investigation, coffee consumption varies depending on the number of cups consumed
in average per year, but also on different consumer habits concerning coffee preparation.
The coffee consumption in Germany amounts to 591 000 tonnes per year which is an
average of 7,2 kg per capita and year. In spite of the fact that Germany has the highest
absolute consumption of coffee, Finland has the highest consumption per capita: it amounts
to 11,8 kg per year with increasing tendency. This is by far the highest per capita coffee
consumption worldwide. The coffee consumption in Spain and the Czech Republic is, with
3,6 and 2,9 respectively in 2004, at the lower end compared with other European countries.
(FAO 2006) Nevertheless, for all selected countries coffee is a relevant product for public
procurement as nearly all canteens offer coffee.
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Even though the amount of tomato consumption differs, tomatoes play an important role in
the diet of nearly all European countries. Furthermore, tomatoes can be used in a huge
variety of different preparations: salads, soups, sauces, juice, etc. The preparation forms of
tomatoes are endless, and they are combinable with a lot of other comestibles. In Spain, one
of the main tomato producing countries in the EU, tomato consumption amounts to 1 800 000
tonnes per year which is an average of 44 kg per capita and year. Germany, Finland and
Czech Republic consume around 16 kg per capita and year.

Also potatoes play an important role in nutrition in all of the selected countries. The
consumption per capita is nearly the same in the four selected countries, about 70 kg per
capita and year. Nevertheless, the preferred preparation form of potatoes varies: southern
European countries prefer deep-fried potatoes, central European countries prefer cooked
potatoes and east European countries prefer potato dumplings. A potato product typical for
all four selected countries is potato chips, which are eaten all over Europe.

From an economic and ecological point of view meat plays a prominent role regarding the
total costs of food. Against the background of increasing problems with adiposity in most
European societies, the interest for meat with lower calories increased in the last years. Also
canteens stay abreast of these changes. Thus, the consumption of chicken meat per capita
shows an increasing demand in Spain, Finland and the Czech Republic. In Germany the
consumption stayed approximately the same over the past 10 years.

For the development of the consumption of coffee, tomatoes, potatoes and chicken in the
four selected Member States between 1995 and 2004 (in total and per capita), see annex.

5.9.2 Organic food in the selected Member States

The following section presents a general overview on organic food markets in the selected
countries. All information in this section was obtained from the websites
www.oekolandbau.de and www.organic-europe.org.

5.9.2.1 Finland

The Finnish Ministry for Agriculture planned in 2001 to enforce the ecological cultivation. Aim
is to reach a share of 15% of ecological cultivated land by 2010. While the absolute number
of eco-farmers is decreasing, the share of land cultivated according to the criteria of
ecological agriculture is increasing. Those large-scale organic farmers became more and
more competitive during the last years.

Green food has only a small market share in Finland, and some products are quite difficult to
get in eco-variant. Even though about 20% of Finnish consumers - most of them living in and
around Helsinki - buy organic food, the market share is about 3,5%.

Due to the low population density in Finland (except for the capital, Helsinki), small sized bio
food retailers are dominating the market. According to expert opinions in the next years,
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direct sale and wholefood shops will increase their market share. Furthermore, it is estimated
that canteens will increase the share of green food in their meals to about 15%.

In Finland, three different labels for organic food exist: one governmental label and two
private labels. The governmental label ‘Luomu’ is granted by Evira. The ‘Ladybird quality’
logo is owned and administrated by the Finnish Association for Organic Farming, Luomuliitto.
It is granted e.g. to farmers and food processors producing organic food according to the
quality standards of Luomuliitto. The Luomuliitto’s standards go beyond the standards of the
Council Regulation (EEC) No. 2092/91 and consist of compulsory requirements and
recommendations. Furthermore, it is required that all animal manure used for growing
products intended directly for human consumption must be composted. The basic ingredients
of processed products must be 100% of Finnish origin and at least 75% of ingredients in
total.

The Finnish Biodynamic Association owns the international Demeter label for bio-dynamic
products. The association has its own standards for Finnish bio-dynamic production, based
on the international standards for bio-dynamic agriculture.

5.9.2.2 Germany

In Germany, the governmental goal is to increase the share of land cultivated organically to
20% by 2010. In spite of this quite ambitious goal the market share of green food is quite
small: In 2006 green food had a market share of about 3% with increasing tendency85. The
turnover of organic food had a value of 4,5 billion Euros in 2006. This implicates a growth of
16% in relation to 2005. Especially the retail trade dominates the bio market. Since 2000 the
share of retail markets has trebled.

In Germany, nine ecological cultivation associations exist (Biokreis, Bioland, Biopark,
Demeter, Ecoland, Ecovin, Gäa, Naturland, Verbund Ökohöfe), each of them having its own
criteria for ecological farming. Together they represent about 9 000 farms cultivating an area
of 550 000 ha (in 2007). The associations support sustainable quality through ecological
quality standards and labels additional to the EU-Regulation-Form. The abidance by the
standards is controlled by controlling authorities.

According to the German Farmer Association, ecological food with a regional heritage is of
high interest for consumers. For some regional eco-products, e.g. milk, potatoes and
chicken, supply shortfalls could be documented (Bauernverband 200786).

85  From the beginning of 2007 the demand for bio food began to increase rapidly.
86  www.bauernverband.de (download from 04 May 2007)
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5.9.2.3 Spain

After the introduction of a public financial support program for organic farmers in 1995 which
was launched later than comparable programs in other European countries, an increase in
organic farming could be noted: the number of organic farms has augmented twelve-fold
between 1994 and 1999.

In 2002, the organic sector included 15 607 producers (1,5% of all farms), 914 processing
companies, 16 521 operators (farmers, processors, importers) and about 2% of the total
cultivated agricultural area (485 087,87 ha). Most of the organic farms are located in the
Extremadura (7 121 farms), followed by Andalusia (3 983 farms). Especially in the winter
season, about 80% of the Spanish organically grown crops are exported, mostly to central
and northern European countries. Because of the climatic conditions, the organic production
is better developed than the domestic market in Spain.

The payment of the farmers is fixed per crop, year and by each autonomous region, and it is,
in most cases, lower than in other European countries. Presently, there are only a few
organic producer associations in Spain. A national federation of associations is promoting
organic farming (FANEGA), which involves 14 different regional organisations. The bulk of
organic producers is organised within the conventional farmers organisations in the organic
sections.

Currently it is difficult to find organic products in the conventional distribution network and
only few organic products can be found in Spanish supermarkets.

5.9.2.4 Czech Republic

The goal of the governmental Czech Action Plan for the Development of Organic Farming by
2010 is to achieve a share of 10% of organic farmed land of the total cultivated land in the
Czech Republic. Additionally, it is aimed for improving production structures and raising
consumer interest in organic products.

Since 1998, the number of farms and the acreage of organically cultivated agricultural land
have increased In the Czech Republic. In 2005, 829 organic farms cultivated a total of
254 982 ha or 5,98% of the total agricultural land, and 1 268 operators were engaged in the
organic farming sector.

The organic food market is developing rapidly, due to the increasing demand by Czech
consumers. However, this demand is predominantly satisfied by augmented imports from
abroad. The turnover of the organic food market grew by 30% from 1998 to 2005 and
reached about 12,5 mio. Euros.

In the Czech Republic, organic farms differ from those typical for other EU states: typically,
Czech organic farms are traditional family owned. The distribution of organic farms is
unbalanced throughout the Czech Republic and most organic farms are located in the
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mountainous and submontane areas. Presently, two organic farming associations exist, the
PRO-BIO association in Šumperk and the LIBERA association in Prague.

5.9.2.5 Conclusions

The overview of the bio market in the four selected Member States shows that all
governments aim to increase the share of land cultivated organically. However, there are
differences regarding the starting points, e.g. Spain started quite late with enforcement
programs for organic cultivation and the measures to achieve this goal. In all countries, the
share of organic food is quite low, especially in Spain were it is quite difficult for consumers
even to find bio food in the supermarkets.

5.9.3 Green and non green versions

For the definition of green and non green versions it is necessary to analyse at the products’
value chains to identify where the main environmental impacts derive from. Doing this, one
can easily see that for all selected product types, as agricultural products, the main
environmental impacts are produced during the cultivation or livestock husbandry (Salomone
2003, Rice and Ward 1996, Wiegmann et al. 2005). Several management systems address
this with their standards (e.g. Ifoam standards,87 EU standard,88 Rainforest Alliance
Certification Programme for Coffee89).

The green and non green versions are specified as follows:

§ Non green version: Conventional products, which do not fulfil any standards. In case
of chicken, the non green version is conventionally housed animals, where the
livestock husbandry does not fulfil any standards.

§ Green version: Organically grown crops or adequate animal housing, fulfilling the
Ifoam or EU standards. A certificate for fulfilling the standards is needed. This can be
proven by labels (e.g. the ‘Bio-Siegel’ in Germany) or by comparable certificates which
indicate that the crops were cultivated or the chicken housing was in accordance with
the mentioned standards.

In case of coffee not only the environmental aspects are important. Coffee as the world’s
most important agricultural commodity also has a great impact concerning social aspects.
Therefore the green coffee version is organically grown and/or fair traded roasted ground
coffee which fulfils the Ifoam or EU standards and/or the standards set by the Fair Trade

87  www.ifoam.org
88  For standards please refer to the annex to this section.
89  http://www.rainforest-alliance.org/programs/agriculture/certified-crops/coffee.html
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Labelling Organisation International (FLO)88. Adequate certificates are e.g. the ‘Bio-Siegel’
in Germany and/or the ‘Fair Trade’ label or ‘Max Havelaar’ label or comparable certificates
which indicate that the coffee cultivation took place in accordance with the mentioned
standards.

5.9.4 Calculation and cost elements

Referring to the buying behaviour of public procurement, the calculation of life cycle costs will
be based on the purchase price for the products (wholesale prices). For all product types, no
differences are assumed in processing the products (e.g. energy and water costs, or costs
for staff). Therefore, only the costs for purchasing are considered.

However, to give a picture of the share the ingredients have at the final product (cup of
coffee, meal in a canteen), next to the price per kg purchased product also the price per cup
or per serving respectively is given. To calculate the whole costs incurring for the preparation
of a cup of coffee or a serving of tomatoes, potatoes, or chicken for the four selected
Member States was not possible within the financial and time restrictions of the study at
hand.

The prices shown base upon surveys carried out by the authors: By means of internet
enquiry, requests by telephone or e-mail, public canteens, wholesalers, associations, etc.
were contacted. The prices shown in the following sections are average prices. The variation
between the prices within one product type was mostly small. Some prices had to be
estimated on the basis of expert information, due to the fact that no information was
available. All prices shown include the value-added tax (VAT).

The complete list of investigation contacts is shown in the annex.

5.9.5 Product type 9.1: Coffee

Coffee originates from the Ethiopian highland. The culture of drinking coffee came from the
Arabian countries to Europe from the 16th century on. During the 20th century, coffee
production reached considerable importance. Today, coffee is the most popular hot
beverage. In Europe, 2 281 925 tonnes of coffee were consumed in 2003 (FAO 2006). This
is equivalent to over 400 billion cups consumed every year. Worldwide, coffee is grown in
over 50 countries and more than 60 million people depend on the production, marketing and
processing of coffee for all or part of their income (ICO 2001). Thus, after oil, coffee is the
highest-valued (legal) commodity traded from the developing world, and the world’s most
valuable agricultural commodity (Nestlé 2002, Oxfam 2002). The world coffee exports valued
at 9,1 billion US$ in 2004 (FAO 2006).

As coffee cannot be cultivated in Europe itself, due to the climate conditions, coffee raw
material is imported as green coffee beans (the so called ‘green’ coffee), roasted coffee or
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decaffeinated coffee.90 The EU is the biggest coffee importer worldwide, followed by the USA
that imported an amount of 1 239 080 tonnes in 2004 (FAO 2006).

Though there are several coffee species, in the coffee production mainly two species are
used: Coffea arabica (Arabica coffee) and Coffea canephora (Robusta coffee). Among the
four countries under survey the amount of imported Arabica and Robusta coffee varies,
which roughly reflects different national preferences in coffee taste and flavour. Thus, in
Spain Robusta coffee is preferred, whereas in Germany Arabica coffees are at the top of
consumers preferences.

5.9.5.1 Functional unit and alternatives to be analysed

In the study at hand the costs of one kilogram of roasted ground coffee, typical for the
countries’ consumers’ preferences91, will be analysed (functional unit). Additionally, the costs
will be calculated for one cup of coffee, which will be also defined country specific,
concerning the amount of coffee necessary to prepare one cup92.

In total, two versions of coffee have been analysed:

§ Non green version: Conventionally grown roasted ground coffee, which does not have
to fulfil any standards.

§ Green/fair version: Organically grown and/or fair traded roasted ground coffee which
fulfils the Ifoam or EU standards and/or the standards set by the Fair Trade Labelling
Organisation International (FLO).

These mentioned versions are available on the market of the four countries, although
organically grown coffee and fair traded coffee are still niches:

§ In 2003, fair trade coffee accounted for a total of 13 789 tonnes of coffee in European
countries (FLO 2004a). This amount represents 0,5% of the green coffee imports into
the EU 2593.

§ According to International Coffee Organization (ICO) (2005b), who monitored the
exports of organic coffee based on information received from the exporting members in

90  Green coffee means all coffee in the naked bean form before roasting (ICO 2001). Roasted coffee means
green coffee roasted to any degree and includes ground coffee. Decaffeinated coffee means green, roasted
or soluble coffee from which caffeine has been extracted (ICO 2000). Roasted and decaffeinated coffee is
imported only to a minor extent to the EU.

91  This means that the coffee analysed in the four countries under study differs concerning its mixture with
respect to the used coffee species (Robusta or Arabica).

92  It has to been taken into account that consumer habits concerning the consumption of coffee differ in the four
countries under study (see above). Thus, for each country the typical ‘cup of coffee’ will be defined (e.g.
‘cortado’ for Spain, ‘Kaffee’ for Germany, etc.)

93  The import of green coffee in 2003 accounted for 2 695 689 tons (FAO 2006).
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the last years, in the season of 2004/2005, 45 496 tonnes of organic coffee were
exported. Compared to the worldwide export of 5 667 101 tonnes of green coffee in
2004, organic coffee makes up 0,8% of the global coffee market.

5.9.5.2 System boundaries and data quality

The analysis took place in the capitals of the four selected countries: Prague (Czech
Republic), Helsinki (Finland), Berlin (Germany), Madrid (Spain). The analysis refers only to
the purchasing costs of coffee from the wholesaler, which is the main supplier in public food
procurement.

Data quality requirements:

§ Time-related coverage: Only current prices as gained in the market research are
used.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states.

5.9.5.3 Results

The following table shows the wholesale prices for green / fair and non green coffee in the
four selected countries.

Table 158 Wholesale prices of coffee in €/kg94 (rounded figures)

Coffee Price Difference
non green green/fair fair absolute relative

Finland 5,18 13,80 - 8,62 166%
Germany 6,49 10,36 9,18 3,87 60%
Spain 5,64 9,36 - 3,72 66%
Czech Republic 3,37 4,72 - 1,35 40%

For Finland and the Czech Republic, the costs for green coffee had to be estimated on the
basis of ZMP95 analyses and Hoy (2004). This is due to the fact that the inquired wholesalers
and canteens do not offer green or fair traded coffee; nevertheless, green/fair coffee is
available in both countries.

The figures show that green/fair coffee is more expensive in all countries under survey. The
cost differences vary from 40% (Czech Republic) to 166% (Finland).

94  The prices given are not necessarily representative for the costs for all wholesaler markets in the country;
prices for food can be different for different regions. The list in the annex shows the sources for the prices
shown in the table.

95  www.zmp.de
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Figure 5 Wholesale prices of coffee in the countries under survey

For public purchasers, not only the cost differences for one kilogram of coffee are of interest,
also the price per cup of coffee is interesting information. Thus, Table 159 shows the costs
per cup of coffee. It is obvious that the absolute differences within those between the green
and the non green version per cup are quite small: They vary from 1 ct/cup (Czech Republic)
to 6 ct/cup (Finland). A comparison of the differences in the sales prices for green and
conventional coffee in German canteens shows that the absolute price difference for the
consumers is 15 ct/cup, although the real price difference, due to higher purchasing costs for
organic coffee, is only 3 ct/cup.
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Table 159 Wholesale prices of coffee/cup96 in €/kg (rounded figures)

Coffee Price Difference Sales Price/Cup
non green fair/green absolute relative non green green

Finland 0,04 0,10 0,06 166% - -
Germany 0,05 0,07 0,03 60% 0,85 1,00
Spain 0,04 0,07 0,03 66% - -
Czech Republic 0,02 0,03 0,01 40% - -

The results show that – having a look on the absolute costs per cup of coffee – the
differences between conventional and green coffee are quite small. If further cost factors,
such as costs for personnel, energy and water costs, will be included in the calculation, the
share of coffee purchasing costs will be far below 10% for both versions. Taking the sales
price for one cup of coffee in a German canteen given in Table 159, the share of the coffee
purchasing costs is 5% regarding the conventional version and 7% regarding the green
version.

5.9.6 Product type 9.2: Tomatoes

Originally from Middle and South America, today, tomatoes are popular all over Europe.
They have been introduced to Europe at the end of the 15th century by Christopher
Columbus. In 2004, 17 mio. tonnes of tomatoes are cultivated in the EU on an acreage of
290 000 ha. Main producing countries in the EU are Italy (about 7 mio. tonnes), Spain, in
particular the Canaries (about 4 mio. tonnes) and Greece (about 2 mio. tonnes) (EU 2006).
Concerning tomatoes, a huge multitude of different varieties exist; and every year new
varieties are created.

5.9.6.1 Functional unit and alternatives to be analysed

In the study at hand, the costs of one kilogram of fresh tomatoes have been analysed
(functional unit). At first, peeled tomatoes were selected; however, it has not been possible to
get data for peeled tomatoes, as organically grown peeled tomatoes are still too small niche
products.

In total, two versions of tomatoes have been analysed:

§ Non green version: Conventionally grown tomatoes which do not have to fulfil any
standards.

§ Green version: Organically grown tomatoes which fulfil the Ifoam or EU standards.

96  1 cup = 7 g
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5.9.6.2 System boundaries and data quality

The analysis took place in the capitals of the four selected countries: Prague (Czech
Republic), Helsinki (Finland), Berlin (Germany), Madrid (Spain). The analysis only refers to
the purchasing costs of tomatoes from the wholesaler which is the main supplier in public
food procurement.

Data quality requirements:

§ Time-related coverage: Only current prices as gained in the market research are
used.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states.

5.9.6.3 Results

The following table shows the wholesale prices for one kilogram of fresh tomatoes. The
overall high price level is due to the fact that the price survey took place out of season for
tomatoes.

Table 160  Wholesale prices of tomatoes in €/kg (rounded figures)

Tomatoes Price Difference
non green green absolute relative

Finland 1,36 2,45 1,09 80%
Germany 2,54 4,57 2,03 80%
Spain 0,55 3,54 2,99 544%
Czech Republic 0,35 0,88 0,53 151%

As already shown in the results for coffee, the price level in the Czech Republic is significant
lower than in the other countries under survey. This is due to the fact that in general the cost
of living and the wages in the Czech Republic are lower than in the other three countries
under survey.

The figures show that green tomatoes are much more expensive in all countries under
survey. The cost differences vary from 80% (Finland, Germany) to 544% (Spain). The
absolute price differences vary between 0,53 € (Czech Republic) and 2,99 € (Spain). With
attention to the fact that the survey took place out of season, the price differences should be
considered carefully. It is assumed that the tomato prices decrease about 50% in season.
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Figure 6 Wholesale prices of tomatoes in the different countries

The following shows the costs per serving of 200 g of tomatoes. The absolute price
differences per serving varies between 0,11 € (Czech Republic) and 0,60 € (Spain). Even
though the absolute price difference for one serving is higher than it is for one cup of coffee,
the share of procurement costs for a tomato salad is 25% for the non green version and 46%
for the green version, with a selling price of some 2 € in a German canteen.

Table 161 Wholesale prices of tomatoes per serving97 in €/kg (rounded figures)

Tomatoes Price Difference
non green green absolute relative

Finland 0,27 0,49 0,22 80%
Germany 0,51 0,91 0,41 80%
Spain 0,11 0,71 0,60 544%
Czech Republic 0,07 0,18 0,11 151%

97  1 serving = 200 g
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5.9.7 Product type 9.3: Potatoes

Potatoes have their roots in the Andean Mountains of South America. Columbian farmers
first cultivated the potato 7 000 years ago. In the 17th century the potato came to Europe.
Today they are grown in almost any part of the world. Potatoes are perennial usually treated
as an annually crop98. The potato is a staple food and omnipresent in European kitchens.

Generally, store-bought potatoes are sprayed with chemicals to inhibit sprouting. Alternatives
are potatoes from organic farming.

5.9.7.1 Functional unit and alternatives to be analysed

In this study the costs of one kilogram of potatoes have been analysed (functional unit).

In total, two versions of French fries will be analysed:

§ Non green version: French fries made of conventionally grown potatoes which do not
fulfil any standards.

§ Green version: French fries made of organically potatoes which fulfil the Ifoam or EU
standards.

5.9.7.2 System boundaries and data quality

The analysis took place in the capitals of the four selected countries: Prague (Czech
Republic), Helsinki (Finland), Berlin (Germany), Madrid (Spain). The analysis refers to the
purchasing costs of potatoes from the wholesaler, which is the main supplier in public food
procurement.

Data quality requirements:

§ Time-related coverage: Only current prices as gained in the market research are
used.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states.

5.9.7.3 Results

The following table shows the wholesale prices for potatoes for the four countries under
survey.

98  www.erzeugermarkt.de
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Table 162 Wholesale prices of potatoes in €/kg (rounded figures)

Potatoes Price Difference
non green green absolute relative

Finland 0,24 0,51 0,27 113%
Germany 0,61 1,30 0,69 113%
Spain 0,41 1,45 1,04 254%
Czech Republic 0,41 0,60 0,19 46%

For potatoes, the green variant is more expensive than the non green variant. The absolute
price difference between the green and the non green version is smaller in comparison with
the other selected products, except for coffee: it varies between 0,19 € (Czech Republic) and
1,04 € (Spain). The relative price difference varies between 46% (Czech Republic) and 254%
(Spain).
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Figure 7 Wholesale prices of tomatoes in the different countries

The following table shows the costs per serving of 250 g potatoes. The prices for a serving of
potatoes vary in the countries under survey between 0,06 € and 0,15 € for the non green
version and 0,13 € and 0,36 € for the organically grown potatoes. Nevertheless, the absolute
price differences per serving show a variation between 0,05 € (Czech Republic) and 0,26 €
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(Spain). Especially for the Czech Republic, the price difference for organically grown and
conventionally grown potatoes is not very high, and also in Finland the absolute price
difference is quite small.

Table 163 Wholesale prices of potatoes per serving99 in €/kg (rounded figures)

Potatoes Price Difference
non green green absolute relative

Finland 0,06 0,13 0,07 113%
Germany 0,15 0,33 0,17 113%
Spain 0,10 0,36 0,26 254%
Czech Republic 0,10 0,15 0,05 46%

Potatoes as side order are always offered in public canteens. The results show that the
absolute price differences are quite small between the green and the non green version,
furthermore it is expected that without lower crop yields the price differences will be even
lower.

5.9.8 Product type 9.4: Chicken

The increasing demand of chicken/poultry induced discussions in Europe about intensive or
extensive poultry management. In the same way, the appearance of bird flu has been a
bearing on consumer, producer and policy. Therefore, chicken meat has two interesting
aspects for Europe: on the one hand the increasing demand by European consumers, and
on the other hand production practises and dangerous diseases. In public canteens, various
chicken meals are popular.

5.9.8.1 Functional unit and alternatives to be analysed

In this study the costs of one kilogram of chicken meat have been analysed (functional
unit).

In total, two versions of chicken have been analysed:

§ Non green version: Conventionally housed animals; livestock husbandry does not
fulfil any standards.

§ Green version: Adequate animal housing, fulfilling the Ifoam or EU standards.

These mentioned versions are available on the market of the four countries under study,
although chicken wings fulfilling the Ifoam or EU standards are still niches.

99  1 serving potatoes = 250 g
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5.9.8.2 System boundaries and data quality

The analysis took place in the capitals of the four selected countries: Prague (Czech
Republic), Helsinki (Finland), Berlin (Germany), Madrid (Spain). The analysis refers to the
purchasing costs of chicken from the wholesaler, which is the main supplier in public food
procurement.

Data quality requirements:

§ Time-related coverage: Only current prices as gained in the market research are
used.

§ Geographical coverage: Cost data is used which is representative for purchasing
authorities in the selected member states.

5.9.8.3 Results

Chicken meat is the most expensive product from the four products under survey. According
to information of different wholesalers, bio-chicken does not exist on the wholesale market in
the Czech Republic. The following table show the results for chicken meat.

Table 164 Wholesale prices of chicken in €/kg (rounded figures)

Chicken Price Difference
non green green absolute relative

Finland 2,58 7,10 4,52 175%
Germany 2,23 5,34 3,11 139%
Spain 2,00 6,59 4,59 230%
Czech Republic 1,64 - - -

The absolute price differences of the green and the non green version vary between 3,11 €
(Germany) and 4,59 € (Spain). The relative price differences vary from 139% (Germany) to
230% (Spain).
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Figure 8 Wholesale prices of chicken in the different countries

The following table shows the costs for one serving of chicken meat (150g). The absolute
price differences vary between 0,47 € (Germany) and 0,69 € (Spain).

Table 165 Wholesale price of chicken per serving100 in €/kg (rounded figures)

Chicken Price Difference
non green green absolute relative

Finland 0,39 1,07 0,68 175%
Germany 0,33 0,80 0,47 139%
Spain 0,30 0,99 0,69 230%
Czech Republic 0,25 - - -

100 1 serving chicken = 150 g
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5.9.9 Conclusions

The results show that in general the green version is more expensive than the non green
version. Nevertheless, for some products the absolute price differences per cup or per
serving are quite low and the share of the purchasing costs of the raw product (e.g. coffee
beans) at the total costs or selling prices of the end product (cup or serving) are far below
10% – for both the green and the non green versions. Furthermore, the sales prices in
canteens do not only reproduce the real price difference resulting from higher purchasing
costs for the raw product. In general, the price difference is much higher than that, even
though the other cost elements, e.g. water and energy costs, personnel costs, remain the
same. Such a high price difference, however, is counterproductive with regard to fostering
the demand of products made from organic ingredients.

5.10 Product group 10: Paper

The product group ‘Paper’ shall comprise any product made out of paper using pulp, wood
waste, virgin and recycled fibres or any similar raw material. This product group has
traditionally been one of the first product groups where environmental criteria were
introduced in green procurement practises. This section gives evidence about the price
difference of ‘green’ and ‘non green’ paper products.

5.10.1 Selection of different product types

For this study three product types within the product group paper according to the following
criteria were selected:

§ Identification of the most commonly used product types, considering public
procurement procedures and product requirements out of a procurers' view;

§ Consideration of frequent user schemes;

§ Inclusion of different applications and levels of processing of the product;

§ Taking into account the impacts of the product type, especially environmental and
social impacts;

§ Availability of the product type in Member States, focussing especially on Sweden,
Germany, Spain and the Czech Republic.

Consequently, the following three product types were selected:
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Product type 1 – 1st level processing: Copying paper (A4, 80 g/m²)

Rationale: Copying paper in DIN A4 format is the most commonly used office paper. The
production has a clear environmental impact on water, air, and soils. It is an everyday
used paper product that has developed frequent user schemes. Furthermore, it has a
broad availability in the selected Member States.

Product type 2 – 2nd level processing: Envelopes (DL with window)

 Rationale: Even though the amount of electronic mail increases steadily, the classic mail
is still used considerably. Out of the procurer's perspective, envelopes have a relevant
percentage in the category ‘finished products’. It also has a broad availability in the
selected Member States.

Product type 3 – Hygienic: Toilet paper (2-layers, approximately 250 sheets per roll)

Rationale: In the category ‘hygienic paper’, toilet paper is the most commonly bought
product, taken into account the procurer's perspective. It has a broad availability in the
selected Member States.

All analysed products should fulfil common technical standards (see 5.10.4, 5.10.5, 5.10.6).

5.10.2 Green and non green versions

In order to have a clear separation of environment friendly products and conventional
products, criteria for each identified product category were developed. The presented criteria
must apply to the selected products to determine whether it is a green or a non green
product.

The applied criteria represent recent studies and papers, taking into account country-specific
legislation and eco-labelling programmes of the selected Member States (see FEA 2000,
Bouwer et al. 2006, IFEU 2006). The criteria were derived from existing labels like the EU
eco-label, the German ‘Blauer Engel’, the Forest Stewardship Council (FSC) label, the
Swedisch Svan eco-label, or the Czech eco-label (Commission Decision 2001, Commission
Decision 2002, Mžp 9-2006, Mžp 10-2006, Nordic Ecolabelling 2005, Nordic Ecolabelling
2006, RAL 2005, RAL 2006).

In order to be able to compare the results, the availability of certain products meeting these
criteria for any public procurer has been taken into consideration.
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The key difference is seen in the origin of the raw material for processing the paper products.
The use of virgin fibre in comparison to recycled fibre101 and the management schemes of
the forest102 from where the virgin fibre comes make a considerable difference between
green and non green products.

The chemicals used e.g. for bleaching as well as the overall impacts on energy, water, soil,
and air may be different, too. The following tables (see Table 166 and Table 163) explain the
applied criteria.

For each product type, prices for green products, fulfilling the high environmental standard of
100% recycled quality as well as green products fulfilling the minimum standards as
sustainable forest management schemes and environmentally friendly bleaching process
have been assessed. Together with prices of normal products not fulfilling the standards,
three categories give the base for the comparison of prices. Then, the two green versions are
analysed together and compared to the non green version of the respective product type.

101  Due to the high performing eco-balance, recycled paper in comparison to fresh fibre based paper in general
fulfils the criteria for limiting impacts on air, water, soils, energy, and waste (IFEU 2006). This results mostly
from the reduced emissions for transport of the raw materials and less used process water (IFEU 2006: 2).
Using recycled paper products fosters the idea of a circular flow economy and gives incentives to constantly
improving the recollection rate for paper products, using the existing potentials in nearly every EU 25 country,
especially in the Eastern European countries (comp. Commission Decision O.J.).
Although it is clear that the maintenance of the fibre cycle relies on the feed of a certain amount of primary
fibres to ensure the strength and other properties of the paper to be produced, the overall European average
utilisation rate of recovered paper of 43% still represents the enormous potential of recycled raw material for
paper products in Europe (comp. Commission Decision O.J. 2001: p. 218). Besides, the input of virgin fibres
into the production cycle is provided by other sources (e.g. gravure printing of magazines) so that copying
and envelope paper must not be used for this purpose (www.papiernetz.de, last visited 26th February 2007).

102  Paper with the label Forest Stewardship Council (FSC) or Programme for the Endorsement of Forest
Certification schemes (PEFC) fulfils the criteria of sustainable managed forests and plantations (e.g. no over
exploitation and no use of chemical pesticides). The FSC label can also be used when the paper is 100%
recycled declaring: ‘Supporting responsible use of forest resources’. Paper with one of the following labels,
also ensures a high degree of environmental protection: the flower (EU eco-label), Blauer Engel (German
eco-label), Milieukeur (Dutch eco-label), Nordic Swan (Scandinavian eco-label), ekologicky šetrný výrobek
(Czech eco-label). (comp. Bouwer et. al. 2006)
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Table 166  Selected criteria for green and non green products, pt. 1

Fibres
Sustainable Forest

Management
(Certification)

Bleaching
Criteria

Product Type Recycled (%) Primary pulp (%)
FSC
PEFC or equivalent
(%)

TCF ECF
No
EDTA /
DTPA

100%
Recycled 100 0 x x

Green

Certified

(1) –
(2) min. 75
(3) less than 75

(1) 100
(2) max. 25
(3) min. 25

(1) 20
(2) –
(3) 15-20

x (x)

C
op

yi
ng

 p
ap

er

Non green 0 100 --
100%
Recycled 100 0 x x

Green

Certified

(1) –
(2) min. 75
(3) less than 75

(1) 100
(2) max. 25
(3) min. 25

(1) 20
(2) –
(3) 15-20

x (x)

En
ve

lo
pe

Non green 0 100 --
100%
Recycled 100 0 x x

Green
Certified ≥ 50 ≤ 50 ≥ 15 x (x)To

ile
t

‘ti
ss

ue
’

pa
pe

r

Non green 0 100 --

Table 166 shows the key criteria to distinguish between green and non green versions.
There are three options, (1), (2) and (3), concerning the criteria of different fibres used for the
production of certified products. These adapted criteria derive from the Nordic Svan eco-
label. The criteria for the green version, ‘100% recycled‘, go in line with criteria of the ‘Blauer
Engel‘ and the EU flower label. ECF bleaching – although not the environmentally friendliest
bleaching – can be taken into account when the overall percentage of products used for the
market research does not exceed 75%.
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Table 167  Selected criteria for green and non green products, pt. 2

Environmental Management
System (EMS) – or equivalent Chemical Substances Packaging Re-

cycable
Criteria

Product Type

EMAS/
ISO 14001

or
equivalent

Limits for fuel/
electricity

(kWh/Adt) –
depending on

pulping process

No optical
brightener;

No
colorants
containing

heavy
metals

Limits for
COD, S,
NOX, P,

AOX
(kg/Adt) –
depending
on pulping

process

Recycled
cardboard
boxes (film

without
PVC)

100%
Recycled

x
Fuel: ≤ 2776

Electricity: ≤ 804
x x x

Green
Certified x

Fuel: ≤ 5097
Electricity:
≤ 2500

(x)

COD ≤ 30,
S ≤ 0,8

NOX ≤ 2, P
≤ 0,05

AOX ≤ 0,25

x x

C
op

yi
ng

 p
ap

er

Non green (x) x

100%
Recycled

x
Fuel: ≤ 2776

Electricity: ≤ 804
X x x

Green
Certified x

Fuel: ≤ 5097
Electricity:
≤ 2500

(x)

Used paper
needs to

meet a.m.
standards

x x

En
ve

lo
pe

Non green (x) x

100%
Recycled

x
Fuel: ≤ 2776

Electricity: ≤ 804
x x x

Green
Certified x

Fuel: ≤ 5097
Electricity:
≤ 2500

(x)

Pemissions,total
= PCOD + Pp

+ PS + PNOX
≤ 4.0 (each
≤ 1.5)

x x

To
ile

t ‘
tis

su
e’

 p
ap

er

Non green (x) x

Table 163 shows continued criteria to distinguish between green and non green versions. A
working Environmental Management System (EMS) proves that the producer limits the use
of harmful substances and pollution during the production process. In order to reach a
comparable quality standard, at minimum 25% of the producers of non green paper products
included in the market research should have an EMS, too. The adapted technical
requirements for limits of fuel and electricity consumption and the use of chemical
substances derive from the ‘Blauer Engel‘, the Nordic Svan eco-label and the EU flower
label. For the disposal the recyclable criteria is the most relevant. All analysed paper
products shall meet the recyclable criteria.

For verification of the applied criteria to determine green and non green versions of the
products, the technical product sheets provided by the producers were taken into
consideration whenever assessable. Additionally, the suppliers were asked on the telephone
for information on used fibres, sustainable forest management systems, (eco-)labels, and
technical specifications.
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5.10.3 Calculation and cost elements

Basically only purchase prices were considered in the cost calculation (see paragraphs
below).

The market research on supplier level builds upon different information sources, like internet
research, demanding offers from suppliers, information obtained by the survey on additional
costs and benefits of GPP (see task 2 of the contract), and phone calls with procurers
actually purchasing the selected product types. As far as possible, recent prices not older
than one year have been included. The prices are drawn from suppliers and consider the
typical size of the trading unit the supplier offer (e.g. one palette of copying paper, one
palette of toilet paper). The prices have been calculated using specific volumes, that are
linked to the demands, size, and consumption for a certain period of time of a typical local
authority in Europe (125 000 inhabitants). Given prices are average prices in Euro, including
VAT.103

The following table shows the scope of the market research by indicating the standard
deviation and the sample size.

Table 168 Market research - standard deviation and sample size

Product type Standard deviation (σ)
in Euros

Sample size
(no. of products)

Copying paper 527 106
Envelopes 93 79

Toilet paper 0,13 71

Costs for purchase
The costs for purchasing are the relevant cost drivers out of a procurer's view. This refers to
the price per selected functional unit (see sections on product types). The prices do not
include special boni and award prices a local authority might be able to achieve.

Local authorities normally purchase their products using framework contracts. Due to data
protection standards these sort of information on actually achieved prices could not be
assessed in this market research. Nevertheless, whenever possible, suppliers were asked to
indicate the rebate percentage that then entered the analysis.

103  For the calculation in Euro the following average exchange rates for 2006 apply: 1 Euro = 9,249 SEK, 1 Euro
= 28,312 CZK, Source: Average interbank exchange rates in 2006; http://oanda.com/convert/fxhistory. For
calculation the most recent VAT rates apply (Sweden 25%, Germany 19%, Spain 16%, Czech Republic
19%).
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Costs for use
There is no specific difference between green or non green products during the use phase.
Storage costs are the same and the mentioned technical requirements for all product types
like the running characteristics (see technical requirements of the product types) build a
sound basis to exclude the costs for toner and maintenance of copying and printing devices
(as they are assumed to be identical for both versions).

Costs for disposal
There is no difference between green and non green products regarding the costs for
disposal. Therefore, this cost element is excluded from the cost analysis.

5.10.4 Product type 10.1: Copying paper

5.10.4.1 Functional unit and alternatives to be analysed

The copying paper shall comprise sheets or reels of unprinted paper that are used for
printing or copying. It should be applicable in the most common printing devices likes copying
machines and laser printers. The analysed copying paper shall meet DIN A4 standard format
with a given weight of 80 g/m².

Technical requirements for copying paper are specified in the DIN V ENV 12281 (running
characteristics) and considering the ageing classification in DIN 6738 LDK 24-85. The
whiteness of copying paper is described in DIN ISO 2469 and 2470. The analysed copying
paper should accomplish with a degree of at least 70% whiteness. The green version fulfils
the standards set in section 5.10.2.

The results are given for the functional unit of 1 tonne (400 reams, each 500 sheets) of
copying paper.

5.10.4.2 System boundaries

As relevant cost elements, only the costs for purchase were considered. The prices have
been calculated using specific volumes that are linked to the demands, size, and
consumption for a certain period of time of a typical local authority in Europe (125 000
inhabitants). In this case the prices relate to the purchase of 1 tonne (= 400 reams) of
copying paper. Given prices are average prices in Euro, including VAT. See also
section 5.10.3. The market research for copying paper was based on the supplier scheme,
strongly considering the availability of certain products in each specific country.
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Data quality requirements:

§ Time-related coverage: For this cost study only cost data is used which is not older
than one year.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected member states (i.e. Sweden, Germany,
Spain, Czech Republic)

5.10.4.3 Results

The following table shows the main differences between green and non green products. The
green products have also been split up into recycled quality and certified quality in order to
indicate the differences in prices for recycled and non-recycled products. This more
comprehensive table and a list of brands, producers and suppliers included in the market
research can be found in the annex.

Table 169 Costs of copying paper in the four selected Member States; in Euros per tonne (400
reams)

Costs DifferenceCopying paper
(DIN A4, 80g/m²) non green version green version104 absolute relative (%)
Sweden (SV) 2.835,- 2.935,- 100,- 3,5
Germany (DE) 2.402,- 1.844,- -558,- -23,2
Spain (ES) 1.578,- 1.642,- 64,- 4,0
Czech Republic (CS) 1.287,- 1.284,- -3,- -0,2

104  Including recycled and eco-certified copying paper. The price difference between recycled, certified, and non
green qualities can be seen in the more comprehensive tables in the annex.
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Figure 9: Price differences for ‘green’ and ‘non green’ copying paper

The purchasing costs of copying paper for public authorities are very similar in the selected
Member States, although in Germany ‘green’ versions of copying paper are significantly
cheaper (23%) than non green copying paper. In Spain and Sweden ‘green’ copying paper is
slightly more expensive with a relative price difference of 3,5 to 4%. In the Czech Republic
the average prices are nearly the same. (see Figure 9)
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5.10.5 Product type 10.2: Envelopes

5.10.5.1 Functional unit and alternatives to be analysed

The envelopes shall comprise finished paper with the purpose to use them for delivery of
mail (paper sheets). They should be usable for general mail with no specific security
measures. The study focuses on the most commonly used envelopes focussing on DIN long
format (110x220 mm), self-adhesive without paper stripe, and with window.

Envelopes should meet the general quality standards described in DIN 6733. The green
version fulfils the standards set in section 5.10.2.

The results are given for the functional unit of 1 pack with 10.000 envelopes.

5.10.5.2 System boundaries

As relevant cost element only the costs for purchase were considered. The prices have been
calculated using specific volumes, that are linked to the demands, size, and consumption for
a certain period of time of a typical local authority in Europe (125 000 inhabitants). In this
case the prices relate to the purchase of 10 000 envelopes. Given prices are average prices
in Euro, including VAT. See also section 5.10.3. The market research for envelopes was
based on the supplier scheme, strongly considering the availability of certain products in
each specific country.

Data quality requirements:

§ Time-related coverage: For this cost study only cost data is used, which is not older
than one year.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected member states (i.e. Sweden, Germany,
Spain, Czech Republic)
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§

5.10.5.3 Results

The following summary table (see Table 170) shows the main differences between green
and non green products. The green products have also been split up into recycled quality
and certified quality in order to indicate the differences in prices for recycled and non-
recycled products. This more comprehensive table and a list of brands, producers, and
suppliers included in the market research can be found in the annex.

Table 170 Costs of the green vs. non green version of envelopes in the four selected Member
States; in Euros per 10.000 units

Costs DifferenceEnvelopes
(format DL, self-adhesive,
with window) non green version green version105 absolute relative (%)

Sweden (SV) 621,- 643,- 22,- 3,5
Germany (DE) 170,- 190,- 20,- 11,8
Spain (ES) 345,- 381,- 36,- 10,4
Czech Republic (CS) 162,- 156,- -6,- -3,7

105  Including recycled and eco-certified envelopes. The price difference between recycled, certified, and non
green qualities can be seen in the more comprehensive tables in the annex.
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Figure 10 Price differences for green and non green envelopes

Green envelopes are between 10% (Spain) and 12% (Germany) more expensive than non
green products, while green versions in Sweden are 3,5% more expensive. In the Czech
Republic green envelopes achieve cheaper prices (relative difference 3,7%) (see Figure 10).
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5.10.6 Product type 10.3: Toilet paper

5.10.6.1 Functional unit and alternatives to be analysed

The toilet paper shall comprise a perforated band of paper on a roll, which is used for toilet
hygiene. The study focuses on standard rolls (2 layers, approximately 250 sheets per roll).

The EU solubility standard is the basic technical requirement to be met by the analysed
product. The green version fulfils the standards set in section 5.10.2.

The results are given for the functional unit of 1 roll (~250 sheets) of toilet paper.

5.10.6.2 System boundaries

As relevant cost element only the costs for purchase were considered. The prices have been
calculated using specific volumes, that are linked to the demands, size, and consumption for
a certain period of time of a typical local authority in Europe (125 000 inhabitants). In this
case, the prices relate to the purchase of one roll when purchasing more than 5 000 units.
Given prices are average prices in Euro, including VAT. See also section 5.10.3. The market
research for toilet paper was based on the supplier scheme, strongly considering the
availability of certain products in each specific country.

Toilet tissue paper is mostly available in the qualities green 100% recycled and non green.
There are hardly any eco-certified toilet paper products available in the selected countries106.

Data quality requirements:

§ Time-related coverage: For this cost study only cost data is used, which is not older
than one year.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected member states (i.e. Sweden, Germany,
Spain, Czech Republic)

5.10.6.3 Results

The following summary table (see Table 171) shows the main differences between ‘green’
and non green products. The ‘green’ products have also been split up into recycled quality
and certified quality in order to indicate the differences in prices for recycled and non-
recycled products. This more comprehensive table and a list of brands, producers, and
suppliers included in the market research can be found in the annex.

106 In Switzerland a big supermarket chain recently introduced FSC-labelled toilet paper. They changed the
whole assortment of toilet paper to FSC-labelled products.
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Table 171 Costs of envelopes in the four selected Member States; in Euros per 1 roll (> 5.000
units)

Costs DifferenceToilet paper
(2-layers, 250 sheets per roll) non green version green version107 absolute relative (%)
Sweden (SV) 0,63 0,63 0 0
Germany (DE) 0,27 0,21 -0,06 -22,2
Spain (ES) 0,23 0,23 0 0
Czech Republic (CS) 0,19 0,14 -0,05 -26,3
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Figure 11 Price differences for green and non green toilet paper

107  Including recycled and eco-certified toilet paper. The price difference between recycled, certified, and non
green qualities can be seen in the more comprehensive table in the annex.
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For toilet paper the price advantages of green products are the most visible. While in
Sweden and Spain one roll of toilet paper when buying more than 5 000 units costs the
same, green toilet paper achieves significant savings in Germany (22%) and the Czech
Republic (26%).

5.10.7 Conclusions

The given prices of the selected paper products ‘copying paper’, ‘envelopes’, and ‘toilet
paper’ vary to a greater extend due to differences between the brands and the amounts
within the given standards public authorities request, than due to the price differences of
green and non green products. This is also proved by the relatively high standard deviations
encountered during the market research (see section 5.10.3).

For the market research different suppliers with different market shares were approached.
The included suppliers are medium to big companies, although for the product type ‘toilet
paper’ the prices for the Czech Republic and Spain derive mostly from small and medium
enterprises. The relatively high bandwidth of suppliers reflects the situation of this market
segment well.

Due to a sufficient but small sample size, the shown prices can only be seen as indication,
not being representative for the whole market segment in the respective market. A
representative sample size of approximately 1 000 prices per product type would have
exceeded the timeframe and financial means of this market research. Nevertheless, the
prices suggest a general trend that price levels for the selected paper products for green and
non green products are slightly more expensive in Sweden and Spain (2-5%) and
significantly cheaper in Germany (11%) and the Czech Republic (11%).

In order to know whether the green products are long-term viable, both, production cost and
price paid by the wholesaler to the supplier, would have to be compared. Some statements
by SCA tissue confirm this: “Toilet paper is often sold under the price that the retailer is
paying, in order to attract customers”, however “Forest certified pulp is generally sold without
the customary rebates, so in the end it is more expensive“ (personal communication). This
means that the market prices for paper products are strongly influenced by strategic or
marketing considerations. For sure, the market offers environmentally friendly products that
are cheaper than ‘conventional’ products. However, it might also be the other way around.
The results gained in the study at hand therefore also reflect the negotiation skills of the
purchaser and suppliers.
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5.11 Product group 11: Furniture

5.11.1 Selection of different product types

In 2003, office furniture accounted for 10% (equivalent to 8,9 billion Euros) of the overall
production volume of furniture in Europe (EU 15; by value).

The EU furniture industry is using a large variety of materials (see figure below). 45% of the
total production value consists of the purchase of specific raw materials or semi-finished
products by the furniture industry from other manufacturing industries.

Share of materials used in furniture production (by value)

Verneer, Panels, MDF, Wood;
28%

Components; 17%

Glass; 2%Hardware; 10%
Marble/stone; 1%
Textile; 7%

Leather; 3%

Plastics; 9%

Rubber; 1%

Metal; 12%

Coatings; 3%
Glues; 2%

Others; 7%

Figure 12 Share of materials used in EU furniture industry production (EU 15; by value)108

108  European Furniture Manufacturers Federation (www.ueanet.com)
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For this study, the 3 types of furniture were selected with regard to the following criteria:

§ The process shall be relevant for most public authorities in the selected Member
States;

§ The furniture shall cover different operational areas;

§ The furniture shall represent different levels of complexity (with regard to number and
types of different materials).

Against this background the following product types were selected:

§ Product type 11.1: Furniture mainly from solid wood: wooden school chairs;

§ Product type 11.2: Furniture mainly from derived timber products: open storage units
(shelves);

§ Product type 11.3: Furniture mainly from metal, plastic or fabric: office chairs.

In order to get an idea of the dimension of procurement, the example of the City of Stuttgart
(550 000 inhabitants) shall be cited:

§ During the school term 2005/2006 the city of Stuttgart had about 80 450 pupils (general
education and vocational schools). Without having exact numbers it can be expected
that about the same number of school chairs is necessary. Assuming a product life
time of 15 to 25 years, in average between 3 200 and 4 000 school chairs have to be
purchased every year.

§ In the case of storage units (shelves) the situation is different as the correlation
between the number of users (employees) and the number of storage units in stock is
expected to be less straight. Nevertheless, in order to outline the range, an
approximation shall be done: If every employee needs half of one storage unit (defined
as approximately 80 cm width, 44 cm depth, 2 m height) and its product life time is
about 20 years, in average 450 storage units would have to be purchased every year.

§ The public authority of Stuttgart has about 17 766 employees. Assuming one office
chair for each employee and a product life time of 10 to 15 years, approx. between
1 200 and 1 800 office chairs would have to be purchased each year.

5.11.2 Green and non green versions

The main environmental impacts of furniture are connected with the necessary resource
depletion (especially wood), the furniture production processes, emissions of substances
from coatings (e.g. formaldehyde and VOC) and waste disposal or recycling processes (e.g.
issues concerning product life time and disassembly).

As a consequence, European and national eco-labels on furniture considered at least some
of the above mentioned aspects in their criteria.
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The following table gives an overview of available eco-labels and the number of certified
products in the four selected Member States analysed and on EU level. The term ‘certified
products’ does not necessarily refer to furniture, but may also refer to components like
panels.

Table 172 Overview of the national and the European eco-labels on furniture

EU Eco-
label (EU
Flower)

Blue Angel Nordic
Swan CENIA AENOR

Country EU Germany Sweden Czech Republik Spain

Furniture
Currently
under
revision

Products from
wood and
timber
derived
products with
low emissions
(RAL-UZ 38)

Swan
labelling of
Furniture and
fitments,
Version 3.3;
19 March
2003 – 31
March 2009

Flower – Květina -
Wood-based
Agglomerated
Materials and Products
- "Aglomerované
materiály na bázi
dřeva a výrobky z nich”
(Směrn. č. 12-2006)

The Emblem of
environmental
quality (March
2007)
Filing cabinets
and classifiers
(UNE
1180:1998)

Number of certified products (number of manufacturers)
0 9 (9) 126 (18) 29 (22) 0

Except for the Swedish Nordic Swan label, only wooden based furniture is included in current
eco-labels of the 4 selected Member States. Against this background the Austrian Eco-label
on office chairs (‘Richtlinie UZ 34 Büroarbeitsstühle und Bürostühle’) was taken as a basis
for the product type office chairs.

Against this background the green and non-green versions are specified as follows:

§ Non green version: conventional products which do not fulfil any standards.

§ Green version: products which are certified with one of the following eco-labels:

§ Nordic Swan (SV)

§ Blue Angel (DE)

§ AENOR (ES)

§ Flower – Květina (CZ)

§ Austrian eco-label for office chairs (Richtlinie UZ 34) (only for product type 11.3
(office chairs))

5.11.3 Calculation and cost elements

Purchase costs
The purchase costs include the shipment of the storage units. Shipment costs differ by the
volume of a product and by the overall amount a retailer has to transport in a certain region.
For that reason it might be variable. Discount rates for larger purchase quantities were not
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considered, as they depend e.g. on negotiation skills of the procurer. It is assumed, however,
that they do not differ between the green and the non green version. Statements from
retailers make believe that discount rates up to 30% may be realistic.

Assembly
Depending on the producer and retailer, open storage units are some times sold
disassembled. It can be expected that disassembled storage units are less expensive than
assembled ones. Therefore it was paid attention only to compare assembled storage units
with assembled ones, the same for disassembled storage units. Potential additional costs
from assembly were neglected.

Repair
Over the lifetime of an open storage unit it might be necessary to repair it. There are no data
available on how often a repair is necessary in average and what would be the average price
for such a repair. In addition, it is assumed that there are no general differences between the
green and the non green version. For that reason costs for wear and spare part as well as for
labour were neglected.

Costs for disposal
Public authorities typically tender the take-back of old furniture in connection with the
purchase of the new ones. Although it is clear that disposal costs flow into the costs for the
whole tender, no separate prices can be given for the disposal of one storage unit.

The market research builds upon different information sources, such as internet research
and inquiries at manufacturers, suppliers and procurers. As far as possible, recent prices not
older than one year have been included. Given prices are average prices in Euro, including
VAT.

5.11.4 Product type 11.1: Mobile cabinets

5.11.4.1 Functional unit and alternatives to be analysed

The LCCA was conducted for the purchase of one mobile cabinet, made from solid wood.
The sizes of the mobile cabinets range from 54 cm height x 40 cm width and 60 cm depth to
62 cm height x 60 cm with and 80 cm depth. They have two to five drawers and four wheels.
In the case of Czech Republic only products without weels were available for the non green
version.
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As described in section 5.11.2 the following green and non green versions are regarded:

§ Non green version: non-labelled open storage units

§ Green version: open storage units, labelled with one of the national eco-labels (Nordic
Swan, Blue Angel, AENOR or Czech Flower – Květina) or only certified by FSC (Forest
Stewardship Council).

5.11.4.2 System boundaries

In the cost analysis, purchase and shipment of the mobile cabinets were considered. Costs
for spare and wear parts over the product life time were neglected. For details on the
considered cost elements see section 5.11.3.

Data quality requirements:

§ Time-related coverage: Data on purchase prices date from 2007.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected member states (i.e. Sweden, Germany,
Spain, Czech Republic)

5.11.4.3 Results

The following table shows the results of the purchase costs for mobile cabinets in the four
selected Member States.

Table 173 Costs of mobile cabinets in the four selected Member States; in Euros (incl. VAT)

Costs Differences
non green

version green version absolute Relative

SV 174 236 62 36%
DE 223 201 -22 -10%
ES 129 219 90 70%
CS 142 225 83 58%

The results show differences of the green and the non green version between -10 to +70
percent. Only in Germany the green version showed to be cheaper by 10 percent. In the
other countries the green version was more expensive – the LCC being between 36 and 58
percent higher for the green then for the non green version.

The results are difficult to interpret for the following reason:

The assortment of office furniture in solid wood is very restricted. Almost all producers of
office furniture use timber derived materials as well as plastic and metal to fabricate office
furniture including mobile cabinets. For that reason only a restricted number of products
could have been identified and included in the calculation; the number of products of the
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green version being even smaller. More products might be found asking cabinet makers or
cabinet makers’ workshops. However, it is to be expected that public purchasers would – not
least for the expected higher costs – rather not tender craftsmen.

5.11.5 Product type 11.2: Open storage units

5.11.5.1 Functional unit and alternatives to be analysed

The LCCA was conducted for the purchase of an open storage unit from timber derived
products with base or legs; height: ± 2060 mm (5 x DIN A4); width: ± 800 mm; depth:
± 435 mm. The sizes of the considered products might deviate slightly in case a congruent
storage unit is not available.

As described in section 5.11.2 the following green and non green versions are regarded:

§ Non green version: non-labelled open storage units

§ Green version: open storage units, labelled with one of the national eco-labels (Nordic
Swan, Blue Angel, AENOR or Czech Flower – Květina)

5.11.5.2 System boundaries

In the cost analysis, purchase and shipment of the open storage units were considered.
Costs for spare and wear parts over the product life time were neglected. For details on the
considered cost elements see section 5.11.3.

Data quality requirements:

§ Time-related coverage: Data on purchase prices date from 2007.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected member states (i.e. Sweden, Germany,
Spain, Czech Republic)

5.11.5.3 Results

The following table shows the purchase costs for green and non green open storage units in
the four selected Member States.

Table 174 Costs of open storage units in the four selected Member States; in Euros (incl. VAT)

Costs Differences
non green

version green version absolute Relative

SV 433 437 4 1%
DE 226 462 236 104%
ES 223 451 228 102%
CS 143 162 19 13%
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The results show differences of the green and the non green version between 1 and 104%,
with the green version being more expensive then the non green version.

The results also show that – even for rather simple furniture like open storage units – a
relatively broad range of solutions can be found on the market. Some of them can be clearly
excluded from the analyses like archive shelves or shelves for libraries, being significantly
more stable and more expensive then typical office shelves. Other differences are not so
easy to be allocated but might also result in rather large price differences (e.g. different
brands, different surface materials). The differences of the green and the non green versions
in Germany and Spain shown above might result from the latter rather then from higher costs
for ‘green’ material or the like.

5.11.6 Product type 11.3: Office chairs

5.11.6.1 Description of the product / service

Office chairs normally have adjustable seats, armrests, backs, back supports and heights to
prevent repetitive stress injuries and back pain associated with sitting for long periods. For
the investigation, a chair model was chosen with the following features:

§ Controls that are easy to operate from sitting position;

§ A seat that adjusts for both height and tilt;

§ A backrest shaped to support the lower back;

§ A stable five-point base;

§ Wheels or casters suitable for the type of flooring;

§ A swivel mechanism;

§ Armrests that can be adjusted for height.

5.11.6.2 System boundaries

In the LCCA, purchase and shipment of one office chair was considered. Costs for spare and
wear parts over the product life time were neglected. For details on the considered cost
elements see section 5.11.3.

Data quality requirements:

§ Time-related coverage: Data on purchase prices date from 2007.

§ Geographical coverage: For this cost study cost data is used which is representative
for purchasing authorities in the selected Member States (i.e. Sweden, Germany,
Spain, Czech Republic)
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5.11.6.3 Results

The following table shows the costs of the purchase of green and non green office chairs in
the four selected Member States.

Table 175 Costs of office chairs in the four selected Member States; in Euros (incl. VAT)

Costs Differences
non green

version green version absolute relative

SV 335 398 62,5 19%
DE 295 355 59,5 20%
ES 311 369 58 19%
CS 319 378 59,5 19%

Currently only few office chairs are labelled with an eco-label. Products which only comply
with part of the criteria of the Austrian eco-label were not considered in the investigation. This
proceeding may be questioned, but statements from retailers encountered during the
investigation implicate that the results shown above are somehow typical – green products
(in a more general understanding) being more expensive then non green ones. The
difference in purchase price typically seems to be between 10 and 20%. The most frequently
mentioned aspects of green office chairs were the possibility to disassemble the chair for
recycling purposes, the availability of wear and spare parts over the expected life time of the
product and the take-back of old chairs.

The results have to be seen against the background of a broad assortment of different
accomplishments of office chairs. As an example: Differences in purchase prices, caused by
choosing a leather surface instead of a textile surface, might easily exceed the mentioned
differences of green and non green. On one hand these differences represent different levels
of product quality which are not directly comparable. On the other hand one might decide to
buy a green version office chair with textile surface instead of a non green version with a
leather surface for a similar price. As a consequence, one can conclude that in such cases
there is some space for a ‘green decision’.
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5.11.7 Conclusions

The LCC, which consist only of the costs for purchasing the products in the case of furniture,
show for all product types and selected Member States that the green version is more
expensive than the non green version (with the exception of mobile cabinets in Germany
where the green version is about 10% cheaper than the non green version).

However in all cases a very big variety of different products exist, making it difficult to find
two products which are identical except for the green criteria. The price differences therefore
might also reflect differences in quality or fitting. To put it the other way: differences between
fittings or brands seem to be higher compared to differences between the green and non
green versions.
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6 Overall Conclusions

Having the results of the LCC of the 11 product groups in mind, the following overall
conclusion can be drawn:

§ The focus on the life cycle costs reveal that in most cases the operating costs have a
significant share of the purchasing authorities total costs. It therefore is highly
recommendable to take operating costs in account to the evaluating process of a
tender.

§ The applied function-based approach reveals that in a lot of cases the costs for certain
products, where cost differences due to ‘green’ criteria occur, only play a minor role in
the life cycle costs of that function to be delivered. This approach should be applied
more often to find out the best option to fulfil this function in both environmental and
economic terms.

Further findings regarding life cycle costs of green and non green products and services are

§ It cannot be generalised that green products always have higher purchase prices than
non green product versions. In most product groups, the ‘make’ or brand of the product
or other features have a much higher influence on the purchase price of a certain
product than green criteria. It is therefore possible to have less expensive green
products of one brand compared to non green products of another brand. For example,
condensing boilers for gas fuel are much more expensive than low temperature boilers
in all selected Member States. Cleaning products, however, vary very much, both
within the green or non green versions and between the selected Member States. The
resulting average purchase prices of the green versions are partly higher, partly lower
than the prices of the corresponding non green version.

§ In some cases (clothing, electricity, food, paper products) the purchase price is the only
relevant cost element in the life cycle of a product. Of course, in cases of clothing, food
or copying paper, the products are also processed during the use phase (e.g. washing
and drying of clothes, preparing food and drinks, printing or copying), and therefore
bring up further costs during the use phase. However, these processes belong to other
product groups, as defined in this study109, and the subsequent processes are not
influenced by the purchase of a green or a non green product version.

109  Applying a function based approach would not focus on these products as such, but on the function to be
delivered, e.g. printing of a certain number of pages. Therefore, in the study at hand, the influence of using
different paper versions during a printing process were also investigated (see product group 8 on printers).
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§ In most cases, the operating costs (for energy, paper, or other operating media) cause
a significant share of the total life cycle costs, for example in case of gas boilers, office
lighting, buses or bus services, passenger cars, printers, and to a smaller extent also
computers and computer displays. Therefore, in these cases the sole focus on the
purchase price during the tender process is not justified. The mostly lower costs during
the use phase of a green version compensate the sometimes higher purchase costs.
This can be illustrated with the example of condensing boilers for gas fuel: They are
about twice as expensive as the less efficient low temperature boilers. However, due to
the much lower costs for gas fuel consumption, which account for 40 to 60% of the total
LCC, the overall cost difference is reduced to only 16%. The green version is still more
expensive than the non green version; however, the difference is significantly reduced.
In case of single-function EP printers, the higher purchase price of the green version is
even overcompensated for, mainly due to the lower costs for paper consumption
resulting in lower LCC for the green than for the non green version. The case of
passenger cars reveals that more environmental friendly cars usually also have a
higher resale value than conventional cars.

§ The focus on the function to be delivered puts the cost differences between some
green and non green versions in relation to the overall costs to fulfil a certain function.
This is most obvious for the product groups 1 (here: ‘painting’) and 4 (‘cleaning
products and services’) where costs are highly dominated by labour costs. However,
also for products like coffee, the share of the ‘greenable’ ingredient (coffee beans) only
contributes to a minor degree to the overall costs of the end product. In these cases,
the magnitude of the potential increase in costs through GPP would be highly
overestimated when only looking at the cost differences of certain products or
ingredients, but not at the full costs of the service or end product. In addition, it does
not prove true that in the green version in general is more costly than the non green
version.

§ The cases of passenger cars or computer displays show that a main lever in reducing
both environmental impacts and (life cycle) costs is the adequate definition of the
function of the product to be purchased (e.g. the size or engine power). This important
step is part of the definition of the subject matter of the contract. It is crucial that the
procuring authority defines their actual demands very well, and does not oversize the
products to be tendered for.

§ Similar, other measures than the purchase of green products, like the user behaviour,
might lead to the substantial lowering of environmental impacts and also costs: e.g. in
case of cleaning, the use of dosage devices might lead to proper, mostly lower dosage
of cleaning products, which reduces the amount of chemicals flushed in the sewage
system as well as the demand of purchasing those products. Similar, an economical
way of driving can significantly reduce the fuel consumption of buses and passenger
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cars. And finally, the consequent use of duplex printing contributes highly to the lower
paper demand and operating costs of printers with automatic duplex printing unit.

§ In some cases the market for green products is only very small, which resulted in
difficulties to get data for this study, but which also means that it is quite difficult for
authorities to purchase green product versions without high additional effort (e.g.
negociations with purchasers; this is the case e.g. for food or textiles). In these cases,
however, it is essential that public authorities take this effort and start procuring ‘green’
products, in order to help these products towards a wider placement on the public and
private market, and to generally serve as example. As public authorities usually
procure high quantities, higher prices (for example known from ‘green’ clothing for
private consumers) are levelled, as potential additional efforts during the production are
allocated to a higher number of products reducing the price per unit.
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8 Annex

8.1 Documentation of market research

The tables in the following sections list the manufacturers and institutions that have been
contacted or from which information could be gained from internet research.

8.1.1 Product group 1: Construction work

Table 176 Contact list of the market research – Construction work

Enquired manufacturers or
suppliers Answer? Named products

gas boiler
(product
type 1)

office lighting
(product
type 2)

painting
(product
type 3)

SWEDEN
Elco n x
Brötje n x
Vaillant n x
Buderus n x
Junkers n x
Osram n x
Philips y x
GE Lighting n x
AkzoNobelDecorativeCoatings-Sw y x
Caparol Sweden AB y x
TEKNOS AB y x
Beckers y x
ALCRO-BECKERS AB n x
LIWA FAERG AB n x
FLUGGER AB n x
GERMANY gas boiler office lighting painting
Elco n x
Brötje n x
Vaillant n x
Buderus y x
Junkers y x
Osram n x
Philips y x
GE Lighting n x
Sto y x
Brillux y x
MEGA - Malereinkaufsgenossenschaft
e.G. y x
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Caparol n x
Keim n x
SPAIN gas boiler office lighting painting
Elco n x
Brötje n x
Vaillant n x
Buderus n x
Junkers n x
Osram n x
Philips y x
GE Lighting n x
INDUSTRIAS PROA n x
INDUSTRIAS TITAN S.A. y x
PINTURAS LEPANTO SA y x
PINTURAS MONTO y x
Florma y x
PRODUCTOS RALPE SL n x
ALP-REVETON S.L. n x
AkzoNobelCoatingsSA Deco-Spain y x
CZECH REPUBLIC gas boiler office lighting painting
Elco n x
Brötje n x
Vaillant n x
Buderus y x
Junkers y x
Osram n x
Philips y x
GE Lighting n x
Primalex y x
Mistral Paints y x
X = Information requested for.

8.1.2 Product group 2: Transport – Buses and bus services

Table 177 Contact list of the market research

Enquired
manufacturers/

institutions
Answer? subject of answer / cost element

SWEDEN Tax Insurance Costs
Swedish Insurance
Association
(Forsakringsforbundet)

n
Liability and
comprehensive vehicle
insurance

KRAVAG y
Liability and
comprehensive vehicle
insurance

Allianz n
Liability and
comprehensive vehicle
insurance
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Münchner Rück y
Liability and
comprehensive vehicle
insurance

Integer-Research,
FindAdBlue.com y AdBlue

Greenchem y AdBlue
air1 (Yara, Brenntag) n AdBlue
BASF n AdBlue
OMV n AdBlue
SKW Priesteritz n AdBlue
AdBlue-Service n AdBlue

EuroStat y Personnel costs for
maintenance

Scania y Fuel consumption of
ethanol driven buses

Ethanol Bus Buyer's
Consortium,
www.ethanolbus.com

n
Registration tax,
admission fee and
motor vehicle tax

Liability and
comprehensive vehicle
insurance

BEST project y
Registration tax,
admission fee and
motor vehicle tax

Fuel consumption and
promotion of ethanol
driven buses

Ministry of Enterprise,
Energy and
Communication, Sweden

n
Registration tax,
admission fee and
motor vehicle tax

GERMANY Tax Insurance Costs
Federal Financial
Supervisory Authority
(BaFin)

y
Liability and
comprehensive vehicle
insurance

DEKRA y
Liability and
comprehensive vehicle
insurance

Association of German
Transport Undertakings
(VDV)

y
Liability and
comprehensive vehicle
insurance

Vehicle prices in
Europe, fuel
consumption

Association of liability for
public transport
undertakings (HOEV)

y
Liability and
comprehensive vehicle
insurance

Assocciation of
Transport Undertakings
in Berlin (BVG)

n
Liability and
comprehensive vehicle
insurance

German Insurance
Association (GDV) n

Liability and
comprehensive vehicle
insurance

KRAVAG y
Liability and
comprehensive vehicle
insurance

HUK y
Liability and
comprehensive vehicle
insurance

HDI y
Liability and
comprehensive vehicle
insurance

Allianz n
Liability and
comprehensive vehicle
insurance
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Munich Re Group y
Liability and
comprehensive vehicle
insurance

Integer-Research,
FindAdBlue.com y AdBlue

Greenchem y AdBlue
air1 (Yara, Brenntag) n AdBlue
BASF n AdBlue
OMV n AdBlue
SKW Priesteritz n AdBlue
AdBlue-Service n AdBlue

EuroStat y Personnel costs for
maintenance

Evobus y Fuel consumption

Irisbus y

Fuel consumption,
costs for technical
reduction and for
maintenance

Audatex y Netto prices for buses
Public Transport
Undertaking, Freiburg
(Freiburger Verkehrs
AG)

y

Fuel consumption,
costs for technical
reduction and for
maintenance

SPAIN Tax Insurance Costs

UNESPA y
Liability and
comprehensive vehicle
insurance

KRAVAG y
Liability and
comprehensive vehicle
insurance

Allianz n
Liability and
comprehensive vehicle
insurance

Munich Re Group y
Liability and
comprehensive vehicle
insurance

Integer-Research,
FindAdBlue.com y AdBlue

Greenchem y AdBlue
air1 (Yara, Brenntag) n AdBlue
BASF n AdBlue
OMV n AdBlue
SKW Priesteritz n AdBlue
AdBlue-Service n AdBlue

EuroStat y Personnel costs for
maintenance

Ministry of Transport,
Spain (Ministerio de
Fomento)

n
Registration tax,
admission fee and
motor vehicle tax

Spanish Insurance
Association (Consorcio
de Compesación de
Seguros)

n
Liability and
comprehensive vehicle
insurance
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CZECH REPUBLIC Tax Insurance Costs

CAP n
Liability and
comprehensive vehicle
insurance

KRAVAG y
Liability and
comprehensive vehicle
insurance

Allianz n
Liability and
comprehensive vehicle
insurance

Munich Re Group y
Liability and
comprehensive vehicle
insurance

Integer-Research,
FindAdBlue.com y AdBlue

Greenchem y AdBlue
air1 (Yara, Brenntag) n AdBlue
BASF n AdBlue
OMV n AdBlue
SKW Priesteritz n AdBlue
AdBlue-Service n AdBlue

EuroStat y Personnel costs for
maintenance

Embassy of the Czech
Republic y

Registration tax,
admission fee and
motor vehicle tax

German Embassy
Prague y

Registration tax,
admission fee and
motor vehicle tax

German-Czechia
Chamber of Commerce
and Industry (AHK)

?
Registration tax,
admission fee and
motor vehicle tax

Ministry of Transport,
Czechia y

Registration tax,
admission fee and
motor vehicle tax

UAMK n
Registration tax,
admission fee and
motor vehicle tax

City of Krnov y
Registration tax,
admission fee and
motor vehicle tax

Liability and
comprehensive vehicle
insurance
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8.1.3 Product group 3: Transport – Passenger cars

Table 178 Contact list of the market research – Passenger cars

Enquired manufacturers/
institutions Answer? Subject of answer/ cost element

SWEDEN Tax Insurance Costs
EuroStat y Personnel costs

for maintenance
BEST project

y
Registration tax,
admission fee and
motor vehicle tax

Ministry of Enterprise, Energy
and Communication, Sweden n

Registration tax,
admission fee and
motor vehicle tax

GERMANY Tax Insurance Costs
EuroStat y Personnel costs

for maintenance
SPAIN Tax Insurance Costs
EuroStat y Personnel costs

for maintenance
Ministry of Transportation,
Spain (Ministerio de
Fomento)

n
Registration tax,
admission fee and
motor vehicle tax

CZECH REPUBLIC Tax Insurance Costs
EuroStat y Personnel costs

for maintenance
Embassy of the Czech
Republic y

Registration tax,
admission fee and
motor vehicle tax

German Embassy Prague
y

Registration tax,
admission fee and
motor vehicle tax

German-Czechia Chamber of
Commerce and Induystry
(AHK)

n
Registration tax,
admission fee and
motor vehicle tax

Ministry of Transport, Czechia
n

Registration tax,
admission fee and
motor vehicle tax

UAMK
n

Registration tax,
admission fee and
motor vehicle tax

City of Krnov
y

Registration tax,
admission fee and
motor vehicle tax

Liability and
comprehensive vehicle
insurance
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8.1.4 Product group 4: Cleaning products and services

Table 179 Contact list of the market research – Cleaning products and services (manufacturers)

Manufacturers Answer? Named products110

SWEDEN y/n all-purpose-
cleaners

sanitary
cleaners

window
cleaners

Calvatis GmbH n
Ecolab y X X
Gipeco AB n
Havoline Kemi AB y X X
Kemibolaget OCEAN AB y X X X
LDG Academy y X
Macserien Servicecenter y X X
Natures of Scandinavia y X
Nilfisk-Advance n X
PLS Produkter AB n
Tana Chemie y X X X
Taslis AB y X X
Tvättex y X

GERMANY all-purpose-
cleaners

sanitary
cleaners

window
cleaners

Arnold Holste GmbH y X
Asiral n
Bode Chemie y
Buzil y X X
cc Dr. Schutz GmbH n
Donau-Iller-Werkstätten y X
Dr. Schnell Chemie y X X X
Dr. Weigert GmbH n
Dreiturm y X X
Ecolab y
Etol Werk Eberhard Tripp GmbH n
Fala Werk n
Finktec GmbH n
Goldschmidt GmbH n
Gruber Reinigungstechnik n
Johannes Kiehl KG y X X
Johnson Diversey y X X
Karl Walter Reinigungsmittelwerk n

110  The product could not be named as the average prices given in the results section, in some cases are
derived from only two different products. In such cases the confidentiality would be broken through naming of
these products in this table.
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Kleen Purgatis y X X X
Langguth y X
Lysoform Dr. Hans Rosemann n
Mobiloclean y X X
Novaprot GmbH y X
Otto Oehme GmbH n
Procter&Gamble y X
Systemhandel n
Reinex GmbH y X
Tana Chemie GmbH y X X X
Unger y

SPAIN all-purpose-
cleaners

sanitary
cleaners

window
cleaners

A&B Laboratorios de Biotec. n
Berolkemi, S.L. y X X
Caramba S.L. n
Cotalva n
E. Diaz Productos Químicos n
Euroquímica, S.A. n
Eurosanex S. L. n
Fadéin, S.L. n
Filer, S.L: n
Industria Jabonera Lina S.A.U. n
Industria Químicas Induquim, S.L. n
Industrias Vijusa, S.L. y X X X
KH Lloreda S.A. y X X
Laboratorios Bilper.S.A. n
Laboratorios Eurochem. S.A. y X
Proder, S.A. n
Productos Calter S.L n
Productos Codina n
Proquideza, S.L. n
Químicas de Vianlopó S.L. y X X X
Quimicas Oro.S.A. n
Quimicas Quimxel S.L. n
Quimidex Professional, S.L. n
Tana-Chemie GmbH y X X X

CZECH REPUBLIC all-purpose-
cleaners

sanitary
cleaners

window
cleaners

Alfa Classic y X
Golden Products n
Henkel n
Johnson Diversey GmbH n
Missiva y X
MPD Plus Ltd., Rakovnik n
Procter & Gamble n
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Reckitt Benckiser Ltd n
simple green y X
Tana Chemie y X X X
Unilever n
Zenit S.R.O. y X X X

X = Information received and used for calculations.

For data on performance indices of cleaning processes, on average wages of cleaning staff
and of the calculation of the hourly rate of building cleaners, the following institutions were
contacted. For Spain additional information was gathered through internet research.

Table 180 Contact list of the market research – Cleaning products and services (other institutions)

Institution Contact person
REFA Fachorganisation Gebäudereinigung Klaus Schröder (director)
Almega, SV Inger Jonasdotter
City of Göteborg, SV Lars Parkbring
Pfiff Institut GmbH, DE Dieter Hohmann (director)
City of Tübingen, DE Peter Ruckdeschel
IP managering , CZ Barbonova Balkova
City of Krnov, CZ Rostislava Rollerova
European Federation of Cleaning Industries (EFCI) Andreas Lill (director)
The Swedish Association of Industrial and
Institutional Hygiene Products (IIH), SV

Internet research

Industrieverband Hygiene und Oberflächenschutz
(IHO), DE

Dr. Walter Gekeler (director), internet research

Asociación de Empresas de Detergentes y de
Productos de Limpieza, Mantenimiento y Afines
(ADELMA); ES

Internet research

Czech Soap and Detergent Products Association
(CSDPA), CZ

Internet research

8.1.5 Product group 5: Clothing

Table 181 Manufacturers offering flower labelled clothing

Manufacturer Origin Products Further
enquiry

SWEDEN
Anne Linnonmaa Oy Finland ecological fashion (for private consumers) No

Klopman International Srl Italy Advanced protective wear fabrics, casual
apparel fabrics, image work wear fabrics No

JOHA A/S Denmark baby wear and children's wear No
F.Engel K/S Denmark Work wear Yes
Krenholm Holding Estonia Bed linen, terry towels, diapers No
Monkey Print AB Sweden event attention catchers No
Texdot AB Sweden flag printing No
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Manufacturer Origin Products Further
enquiry

Kvadrat A/S Denmark furnishing designs No

DIBB AB Sweden Hygiene products, bed linen, towels (for
private consumers) No

Industria Tessile Sanesi SPA Italy finished fabrics No
J. Morup Stof APS Denmark knitted fabric No
AB Utenos Trikotazas Lithuania knitwear No
Väveriet i Uddebo Sweden upholstery fabric No
Naturapura Iberica Portugal clothing (for private consumers) No
Bogesunds Väveri AB Sweden textile fabrics No
Bloch&Behrens Wool (NZ) Ltd New Zealand scoured New Zealand wool No
Sanden Produktion AB Sweden upholstery fabrics and polyamide No
AB Ludvig Svensson Sweden upholstery fabric made of wool No
Gudbrandsdalen Uldvarefabrik Norway fabrics No
View sustainable Design AB Sweden certified organic cotton yarn and fabrics No
GERMANY
Anne Linnonmaa Oy Finland ecological fashion (for private consumers) No

Klopman International Srl Italy Advanced protective wear fabrics, casual
apparel fabrics, image work wear fabrics No

Hybler Textil SRO Czech
Republic Bed and table linen, clothes Yes

F.Engel K/S Denmark Work wear Yes
Krenholm Holding Estonia Bed linen, terry towels, diapers No
Texdot AB Sweden flag printing No
Kvadrat A/S Denmark furnishing designs No
Industria Tessile Sanesi SPA Italy finished fabrics No
J. Morup Stof APS Denmark knitted fabric No
Hch. Kettelhack GmbH&Co.KG Germany 100% cotton fabrics No
Leinefelder Textilwerke GmbH Germany yarn No
Sea Cell GmbH Germany Lycocell No
Bloch&Behrens Wool (NZ) Ltd New Zealand scoured new zealand wool No
Södahl Design A/S Denmark bed linen No
AB Ludvig Svensson Sweden upholstery fabric made of wool No
Richter Kammgarn GmbH Germany woolen yarn No
View sustainable Design AB Sweden certified organic cotton yarn and fabrics No
SPAIN
LA PREPARACION TEXTIL SA Spain 100% cotton yarn No

Klopman International Srl Italy Advanced protectivewear fabrics, casual
apparel fabrics, image workwear fabrics No

Hybler Textil SRO Czech
Republic Bed and table linen, clothes Yes

F.Engel K/S Denmark Workwear Yes
Kvadrat A/S Denmark furnishing designs No

DIBB AB Sweden Hygiene products, bed linen, towels (for
private consumers) No

Industria Tessile Sanesi SPA Italy finished fabrics No
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Manufacturer Origin Products Further
enquiry

Enrique Ballus SL-Enbasa Laval Spain Jacquard textiles No
Bloch&Behrens Wool (NZ) Ltd New Zealand scoured new zealand wool No
E. Cima SA Spain textiles de interior No
AB Ludvig Svensson Sweden upholstery fabric made of wool No
View sustainable Design AB Sweden certified organic cotton yarn and fabrics No
CZECH REPUBLIC

Hybler Textil SRO Czech
Republic Bed and table linen, clothes Yes

Bloch&Behrens Wool (NZ) Ltd New Zealand scoured New Zealand wool No

Nova Mosilana Czech
Republic fabric for Italian public sector No

Table 182 Contact list of the market research – Clothing

Enquired manufacturers Products Contact person Contacts

F. Engel K/S, Denmark work wear with EU
Flower Kim Christiansen telephone, 2 email

requests

Hybler Textil SRO, Czech Republic

only bed linen with EU
Flower, EU Flower
Website also disclosed
clothes

telephone

HTS, Germany cotton towel rolls /
textile service Ulrich Ingelfinger telephone

HTS, Switzerland cotton towel rolls /
textile service Sandra Tenzi telephone

Fa. Metzler, Switzerland police shirts Heidi Mastro-Metzler telephone

Enquired procurers Products Contact person Contacts
City Police of Zurich, Switzerland police shirts Samuel Mazan telephone
Universitätsklinikum Freiburg,
Germany hospital clothing Dr. Thomas Ebert telephone

Universitätsklinikum Freiburg,
Germany hospital clothing Prof. Dr. Markus

Dettenkofer telephone

LH Bundeswehr Bekleidungs-
gesellschaft, Germany military clothing Martin Stehr telephone
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8.1.6 Product group 6: Electricity

Table 183 Contact list of the market research – Electricity

Suppliers Answ
er? Products

100% RES-E
without

additional
requirements

100% RES-E or
CHP with
additional

requirements

100% RES-E with
additional requirements

SWEDEN GV #1 GV #2 GV #3
Alingsås Energi AB n
Borås Elhandel AB n
Dala Kraft AB n
E.ON Försäljning Sverige AB y X X
Eksjö Energi ELIT AB n
Elverket Vallentuna El AB n
Energibolaget i Sverige AB n
Eskilstuna Energi & Miljö Försäljning AB y X
Falkenberg Energihandel AB n
Fortum Markets AB y X
Fyrfasen Energi AB n
Gävle Energisystem AB n
Godel i Sverige AB n
Jämtkraft AB n
Karlshamn Energi Elförsäljning AB n
Kraft & Kultur i Sverige AB n
KREAB Försäljning n
Lunds Energi Försäljning n
Mälarenergi AB n
Mölndal Energi AB n
Nynäshamn Energi Försäljning AB n
O2 Energi AB n
Öresundskraft Marknad AB n
Östkraft AB n
Rauma Energi Kraft AS n
Ringsjö Energi Försäljning n
Skellefteå Kraft AB n
Smedjebacken Energi AB n
Svensk Kraftmäkling y X
Telge Energi Försäljning AB n
Trelleborgs Energiförsäljning AB n
Umeå Energi Elhandel AB n
Värnamo Energi AB n
Vattenfall AB n
Växjö Energi AB n
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GERMANY GV #1 GV #2 GV #3
Elektrizitätswerke Schönau GmbH n
Eprimo y X
Greenpeace energy e.G. n
Lichtblick GmbH & Co. KG y X X X
NaturEnergie AG y X
NaturPUR energie AG n
Naturstrom AG y X
Stadtwerke Hannover AG y X
SLOVENIA GV #1 GV #2 GV #3
APT Power Trading y
Ekowatt y X
Elektro Celje n
Elektro Gorenjska n
Elektro Ljubljana y X
Elektro Maribor y X
Elektro Primorska y X
HSE y X
CZECH REPUBLIC GV #1 GV #2 GV #3
ČEZ y
Pražská energetika Group y X
News at Seven (article in journal) n.a. X

X = Information received.

8.1.7 Product group 7: IT devices – computers and monitors

Table 184 Contact list of the market research – Computers and monitors

Enquired manufacturers or
suppliers Answer? Named products

desktop
computer

(product type 1)

notebook
computer

(product type 2)

computer
displays

(product type 3)
SWEDEN
Dell y x x x
HP y x x x
Fujitsu Siemens n x x x
Sony n x x
Maxdata n x
Samsung y x
http://www.inwarehouse.se/ y x x x
GERMANY desktop (1) notebook (2) display (3)
T-Systems n
Dell y x x x
HP y x x x
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Fujitsu Siemens y x x x
Sony y x x
Maxdata y x x x
Samsung y x
https://shop.computacenter.de y x x x
SPAIN desktop (1) notebook (2) display (3)
T-Systems n
Dell y x x x
HP y x x x
Fujitsu Siemens n
Sony y x x
Maxdata n x
Samsung n x
www.ciao.es y x x x
CZECH REPUBLIC desktop (1) notebook (2) display (3)
T-Systems n x x x
Dell y x x x
HP y x x x
Fujitsu Siemens y x x x
Sony y x x
Maxdata y x x x
Samsung n x
http://www.kalkulacky.cz/ y x x x
http://www.pechcomp.cz y x x x
X = Information requested for.

8.1.8 Product group 8: IT devices – printers and copiers

Table 185 Market research sources – Printers and copiers

Enquired manufacturers Answer? Analysed products

Sweden y/n Inkjet printers

SFD electro
photographic

printers

MFD electro
photographic

printers
Brother x
Canon x x
Dell x
Epson x x
HP x x
Konica Minolta x
Kyocera Mita
Lexmark y x x
Oki x
Ricoh x
Samsung x
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Xerox y x x
Germany
Brother x
Canon x x
Dell x
Epson x x
HP y x x
Konica Minolta x
Kyocera Mita x
Lexmark y x x
Oki x
Ricoh y x
Samsung x
Xerox n/y x x
Spain
Brother x
Canon x x
Dell y x
Epson x x
HP y x x
Konica Minolta x
Kyocera Mita x
Lexmark n x x
Oki x
Ricoh n
Samsung y x
Xerox n x x
Czech Republic
Brother y x
Canon y x x
Dell y x
Epson y x
HP y x x
Konica Minolta y x
Kyocera Mita n
Lexmark y/n x x
Oki n
Ricoh n
Samsung y x
Xerox n/y x

X = Information requested for.

Enquired websites
Websites of manufacturers
§ www.brother.se; www.brother.de; www.brother.es; www.brother.cz
§ www.canon.se; www.canon.de; www.canon.es; www.canon.cz
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§ www.dell.se; www.dell.de; www.dell.es; www.dell.cz
§ www.epson.se; www.epson.de; www.epson.es; www.epson.cz
§ www.hp.se; www.hp.de; www.hp.es; www.hp.cz
§ www.konicaminolta.se; www.konicaminolta.de; www.konicaminolta.es;

www.konicaminolta.cz
§ www.kyoceramita.se; www.kyoceramita.de; www.kyoceramita.es, www.kyoceramita.cz
§ www.lexmark.se; www.lexmark.de; www.lexmark.es; www.lexmark.cz
§ www.oki.se; www.oki.de; www.oki.es; www.oki.cz
§ www.ricoh.se; www.ricoh.de; www.ricoh.es; www.ricoh.cz
§ www.samsung.se; www.samsung.de; www.samsung.es; www.samsung.cz
§ www.xerox.se; www.xerox.de; www.xerox.es; www.xerox.cz

Online shops:
§ http://www.ciao.se
§ http://www.inwarehouse.se
§ http://www.misco.se
§ http://www.pricerunner.se
§ http://www.spray.se
§ http://www.preisroboter.de
§ http://www.areapc.com/listadoProductos.jsp
§ http://www.ciao.es

8.1.9 Product group 9: Food

Table 186 Market research sources – Food

Enquired manufacturers / suppliers /
purchasers

Ans-
wer? Products

FINLAND Product type Name
http://www.kasvistieto.fi y Tomatoes - non green n.s.
http://www.kasvistieto.fi y Potatoes - non green n.s.
Economic Department Finland y Chicken - non green n.s.
Economic Department Finland y Chicken - green n.s.
ICO, Lidl y Coffee - non green n.s.
http://www.bosoy.fi y Coffee - green n.s.
Ministry of Agriculture and Forestry, Erja Mikkola y  all products n.s.
Puutarhaliitto n all products
Statistical Office y all products n.s.
City of Helsinki; Wholesale Food Market n all products
kirsi-maaria.forssell@motiva.fi n all products
http://www.meira.fi n all products
heimo.valinen@k-supermarket.fi n all products
plussa@kesko.fi n all products
GERMANY Product type Name
Edeka, Metro y Tomatoes - non green n.s.
Metro, Tollgrün y Tomatoes - green n.s.
ZMP y Potatoes - non green Linda
Metro, Tollgrün y Potatoes - green n.s.
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Edeka, Metro y Chicken - non green n.s.
ZMP y Chicken - green n.s.
ICO, Metro y Coffee - non green n.s.
Metro y Coffee - green Tempelmanns
Studentenwerk Berlin, Abt. Produktentwicklung/
Marketing y all products n.s.
Casino Finanzamt Zehlendorf y all products n.s.
KuK Kantine im Ernst-Reuter-Haus y all products n.s.
Casino im Rathaus Kreuzberg n all products
Charite Berlin n all products
Studentenwerk Essen-Duisburg y all products n.s.
Bundesverband Naturkost Naturwaren n all products
SPAIN Product type Name
Mercasa y Tomatoes - non green n.s.
Fundacio Futur y Tomatoes - green n.s.
Can valls y Tomatoes - green rojo
Can valls y Tomatoes - green pera
Can valls y Tomatoes - green rama
Can valls y Tomatoes - green cherry-pera
Cistella Verda y Tomatoes - green n.s.
Fundacio Futur y Potatoes - green n.s.
Can valls y Potatoes - green blanca
Can valls y Potatoes - green blanca nova
Can valls y Potatoes - green roja nova
Cistella Verda y Potatoes - green n.s.
Merca Bilbao y Chicken - non green n.s.
Merca Madrid n all products

Xarxa Consum Solidari n
all products - green
version

Fundacio Futur y Chicken - green n.s.
Cistella Verda y Chicken - green n.s.
Trevol y Coffee - fair trade n.s. (crushed)
Alternativa 3 y Coffee - fair trade n.s. (crushed)
Alternativa 3 y Coffee - fair trade n.s. (crushed)
ICO, Mercadona y Coffee - non green n.s.
CZECH REPUBLIC Product type Name
Green Marketing CZ, Tom Vaclavik y Tomatoes - non green n.s.
Green Marketing CZ, Tom Vaclavik y Tomatoes - green n.s.
Euromonitor, Billa y Potatoes - non green n.s.
Czech Wholesaler, no Name y Potatoes - green Linda
Czech Statistic Office y Chicken - non green n.s.
Czech Statistic Office, Billa y Coffee - non green n.s.
Czech Wholesaler, no Name y Coffee - green n.s.
Ministry for Regional Development y all products n.s.
Jakub_Kaspar@env.cz y all products n.s.
Czech Statistical Office,
tomas.chramecky@czso.cz y all products n.s.
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Wholesale Market:Velkotrznice-Lipence s.r.o n all products
SEVEn, Juraj Krivosik y all products n.s.
City of Krnov, Rostislava Rollerova n all products

8.1.10 Product group 10: Paper

Table 187 Market research sources – Paper (Sweden)

ProductsEnquired
suppliers

Ans
wer

Copying paper Envelopes Toilet paper
4office y Mailman (Bong) Saga Toilet 260 (Katrin)
AB Helmer Nilsson y Briljant Copy (Papyrus) Mailman (Bong) Saga Toilet 260 (Katrin)
Killbergs y Multicopy (Stora Enso)
Kontorab AB y Multicopy (Stora Enso) Mailman (Bong) Katrin Toilet 250 (Katrin)
Kontorab AB y Mailman H2 90g (Bong) Saga Toilet 260 (Katrin)
Kontorsgiganten y N/Office Copy (Nordic

Office)
E-65kuvert.
Självhäftande ()

Universal T4 (Tork)

Kontorsspecial AB y Briljant Copy (Papyrus) Mailman (Bong) Saga Toilet 260 (Katrin)
KP Karlskrona y Briljant Copy (Papyrus) Mailman (Bong) Universal T4 (Tork)
Lyreco y IMPEGA IMPEGA Universal T4 (Tork)
Lyreco y Nautilus Super White

Recy. (Mondi Business
Paper)

Map Sveridge y HP Office Paper (Hewlett
Packard)

Mailman (Bong)

Map Sveridge y HP Office Recycled
(Hewlett Packard)

Map Sveridge y HP Printing (Hewlett
Packard)

Map Sveridge y HP Recycled (HP)
Michaelis y Maestro Supreme (igepa)
Michaelis y Future Multitech (igepa)
Svanströms y Element Air A4 E-65kuvert H2.

Självhäftande X

Svanströms y Nordic Office A4 (Nordic
Office)

E-65kuvert V2.
Självhäftande

Svanströms y Copy paper Symbio Copy
(M-real)

E-65kuvert V2.
Självhäftande

Svanströms y Data Copy (M-real)
Swedoffice y HP Office (HP) E-65kuvert H2.

Självhäftande
Universal T4 (Tork)

Swedoffice y Element Air A4
Swedoffice y Data Copy (M-real)
Swedoffice y Nordic Office A4 (Nordic Office)
Tigerstad AB y Xerox Premium (Xerox) S65 H2 (Mayer) ? (SCA)
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Tin AB y Briljant Copy (Papyrus) Mailman (Bong) Saga Toilet 260 (Katrin)
Turnex AB y Mailman (Bong)
Xerox Sveridge AB y Xerox Recycled (Xerox)
Xerox Sveridge AB y Xerox Premier (Xerox)
vts kontor AB y Universal T4 (Tork)

n X X
Profili AB y Universal T2 (Tork)
Profili AB y Saga Toalett 360 (Saga)
Lilon y Katrin toilet 250 (Katrin)
Lilon y Saga Toilet 260 (Katrin)
Stora Enso
Scandinavia

n X X

SCA Hygiene
Products AG

n X

Kepa n X X X
Torget n X X X
Rimpac Emballage
AB

n X X X

Handduks Kompaniet n X X X
Kontorslandet n X X X
Materialgruppen AB n X
Rekal Svenska AB n X
Skövde Kontorscenter
AB

n X X X

Wettergrens AB n X X X

Table 188 Market research sources – Paper (Germany)

Named productsEnquired
suppliers

Ans
wer

Copying paper Envelopes Toilet paper
A & C Schneidewind
GmbH & Co. KG
Briefumschlagfabrik

n
X

Ahlers-kuvert y Cygnus DL SK (Ahlers-
kuvert)

Antalis y Pure White (Steinbeiss
Temming)

Antalis y Trend White (Steinbeiss
Temming)

Ashton Feucht y Briefumschläge DL
(Bong)

AWA COUVERT
GmbH

n X

B & S Ziriakus GmbH y Basic (Fripa)
B & S Ziriakus GmbH y Nuvola (Fripa)
Barock Herstellung
und Vertrieb

n X

Becker Falken GmbH n X
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Berberich y Mundo 2000 (Blue Planet
Universal)

2800 Laser
(Clairefontaine)

Berberich y Super Copy (BluePlanet) Briefhülle holzfrei Offset
(19530)

Berberich y Copy Plus TCF
(BluePlanet)

Recycling aus 100% Alt-
papier mit
Pergaminfenster

Berberich y Pioneer (Portucel soporcel
(PT))

Briefumschläge DL
(Bong)

Berberich y Berga Prestige
(Storaenso)

Berberich y Clairmail (Clairefontaine
(FR))

Berberich y 1 Plus FSC (Stora Enso)
Bong Deutschland
GmbH

n X

Brause GmbH n X
Brodinger y Basic (Fripa)
BSB Kuvert GmbH &
Co.KG

n X

BSE-Briefumschläge
GmbH & Co. KG

n X

Bundesverband des
Deutschen
Papiergroßhandels
e.V.

n

X X X

BVS Bürosysteme
(Kant)

y Soennecken Briefhüllen
DL (Soennecken)

BVS Bürosysteme
(Kant)

y Soennecken Briefhüllen
DL (Soennecken)

BVS Bürosysteme
(Kant)

y Universal (Tork)

BVS Bürosysteme
(Kant)

y Extra (Probüro)

Calnova y Basic (Fripa)
Calnova y Scott 250 (Kimberley Clark)
Classen papier y Zoom (Stora Enso)
Classen papier y Ballet (International paper)
COMFOTEC
Wolfgang Nies GmbH
& Co. KG

n
X

DEFAK GmbH Fabrik
für Bürobedarf

n X

Deutsche Papier y IBM document pro (IBM)
Direktrecycling y Direktrecycling DL

(Direktrecycling)
EBEMA Buerobedarf
GmbH

n X

Ernst GmbH y Steinmetz Offset White
(Steinmetz)

Gecko Tec y Funny (weiß) (Atlas
Handels)

Gecko Tec y Funny (55% weiß) (Atlas
Handels)
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Gecko Tec y Top 3 (Atlas Handels)
Handelsagentur Plock
GmbH

n X

Hetzel GmbH & Co.
KG

n X

Hetzel GmbH & Co.
KG

n X

Hyfagro y Select (Fripa)
Hyfagro y Nuvola (Fripa)
Hyfagro y Basic (Fripa)
hygi GbR (D-48291
Telgte)

y Funny (Atlas Handels)

hygi GbR (D-48291
Telgte)

y Funny (weiß) (Atlas
Handels)

hygi GbR (D-48291
Telgte)

y Funny (55% weiß) (Atlas
Handels)

IBC-Aussenwirtschaft
Magdy Essawy

n X

Industraga y Basic (Fripa)
Karl Heinz Geiger y No name
Karl Heinz Geiger y No name
Klaus Kühn & Co.
GmbH
&Co.Papierverarbeitu
ng KG

n

X

KPV Manfred
Keilbach GmbH

n X

KPV Manfred
Keilbach GmbH

n X

Kuvert und Druck y No name
Kuvert und Druck y No name
Leoma
Bueroorganisation
Mahler e.K.

n
X

Mayer-Kuvert GmbH
& Co.KG
Briefhüllenfabrik

n
X

medialogik y 1 Plus FSC (Stora Enso)
Medialogik y Versandhüllen, DL mit

Fenster
(Blessof)

Memo y Recycling Pro (Memo) Recycling Plus (Memo
Print)

Recycling Tissue, 2-lagig
(Memo)

Memo y Nautilus copy (Mondi
Business Paper
(Neusiedler AG- Austria))

Briefumschläge
Naturweiß
(Memo Print)

Memo y Bright White (Steinbeiss
Temming)

Memo y Evolve Office  (M-real)
Memo y Bio Top 3 (Mondi Business

Paper (Neusiedler AG-
Austria))
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Niederleig GmbH n X
Obst GmbH y SAGA (Katrin)
Obst GmbH y Clou (Wepa)
Pohlscandia GmbH y Scandia Holzfrei Weiß

(Pohlscandia GmbH)
Pohlscandia GmbH y Scandia Recycling grau

(Pohlscandia GmbH)
Printus y JUMP (JUMP)
Printus y IQ Economy (Mondi

Business Paper
(Neusiedler AG- Austria))

Resin GmbH n  X
Rofa y Universal (Tork)
SCA Hygiene
Products AG

n X

Schneider & Söhne y Recyconomic 70
(Schneider & Söhne)

Plano Plus
Briefumschläge RC grau

Schneider & Söhne y PlanoDynamic (Schneider
& Söhne)

Plano
PlusBriefumschläge
Offset weiß

Schneider & Söhne y PlanoJet Office (Schneider
& Söhne)

Plano Plus
Briefumschläge Offset
weiß

Schneider & Söhne y PlanoFine TCF (Schneider
& Söhne)

Schneider & Söhne y PlanoBasic (Schneider &
Söhne)

Schneidewind Kuvert y Fensterumschläge DL
weiß 80 g

Schneidewind Kuvert y Fensterumschläge DL
recycling grau

SEB Weidlich y Briefumschläge DL
(Bong)

SEB Weidlich y Briefumschläge DL RC
grau (Bong)

Steinmetz
Briefumschläge
GmbH

n
X

Storaenso n X
Stypen Deutschland
GmbH

n X

Wilke Hygienartikel y Samtweich (Clou)
Wilke Hygienartikel y Naturweich (Clou)
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Table 189 Market research sources – Paper (Spain)

ProductsEnquired
suppliers

Ans-
wer Copying paper Envelopes Toilet paper

ANBO y Symbio Reciclado
(Symbio) Sobres Papel Ecologico (Kanguros)

ANBO y Data Copy (M-real) Galgo (Galgo)
Antalis y Digital Natural (Kanguros)
Antalis y Startext (Mondi Business

Paper
(Neusiedler AG- Austria))

Antalis y Nautilus copy (Mondi
Business Paper
(Neusiedler AG- Austria))

Antalis y Digital Star (Kanguros)
Area PC y 5 Stars (SAM)
Area PC y Premium (Tork)
bionatura y oko-purex (metsäe tissue)
Caprabo y Caprabo (?)
Caprabo y NoName (Colhogar )
Caprabo y Scottex (Scottex)
Carrefour y Carrefour (?)
Comercial Sieiro y Inacopia Office

Multifonction
(Portucel soporcel (PT))

Tork (Tork)

Comercial Sieiro y Tecno Star (Inapa Tecno) 5 Stars (SAM)
Comercial Sieiro y Tecno Green (Inapa

Tecno)
Comercial Sieiro y Multi Office (Portucel

soporcel (PT))
Comercial Sieiro y
Comercial Sieiro y
Drolim y Micro Derm (Marpel)
Drolim y Scottex (Scottex)
El Compass y Domesticus (Bugaroll)
ElCompas y Naturpapel (Unipapel)
eroski y Mirasol (Perla Tisú)
eroski y Temaw (eroski)
Maprofar y Olimpic Verde (Olimpic)
Merca Empresa y Olimpic Verde (Olimpic)
Merca Empresa y Domestic (Bugaroll)
Mercadona y Bosque Verde (Bosque

Verde)
Ofiline y Neutral (Tork)
Ofiline y X 5 Star (SAM) Tork (Premium)
ofistore y Naturpapel recycled

(Unipapel) Publicidad (Autodex)

ofistore y ULTRA ZOOM (Stora
Enso) Konstancia (S/D)

ofistore y UNI-REPRO (Unipapel) Naturpapel (Unipapel)
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ofistore y Open system (Autodex)
optize.es Naturpapel (Unipapel)
optize.es y Konstancia (S/D)
optize.es y XEROX PERFORMER

(Xerox) Publicidad (Autodex) Personal Service Estandar
(Colhogar )

Saving Office y 5 Star (SAM)
SB Formas EN
Papel, S.L.

y Sobres Recicl. 100%
Ventana Dcha. (SB
Formas EN Papel, S.L.)

SB Formas EN
Papel, S.L.

y Offset Blanco Ventana
Izquierda (Sobreplús,
S.A.)

Surpapel y no name (Inapa)
Torras Papel y Berga Focus (Storaenso) Cyclus sobres (Stora

Dalum Papir)
Torras Papel y Berga Prestige (Storaenso)
Torras Papel y Berga Speed (Storaenso)
Torras Papel y Explorer Premium

(Portucel soporcel (PT))
Torras Papel y HP Printing (HP)
Torras Papel y HP Office (HP)
Torras Papel y Pioneer (Portucel soporcel (PT))
Torras Papel y Multioffice (Portucel soporcel (PT))
Torras Papel y Logic 500 (M-real)
Torras Papel y Vision Bright White (Steinbeiss)
Torras Papel y Nautilus copy (Mondi Business Paper

(Neusiedler AG- Austria))
Torras Papel y HP recycled (HP)
Torras Papel y Vergaspit ()
Torras Papel y Logic 300 (M-real)
Txartel y 5 Star (SAM)
Txartel y Navigator Tira Silicona

120 G. (ref. NAVIGATOR
110) (SAM)

Vikingdirect y Viking Recycled Paper (Viking)
Vikingdirect y IQ Triotec Unique (Mondi Business Paper)
Vikingdirect y HP Office (HP)
Vikingdirect y Viking copy Paper (Viking)
Vikingdirect y Stress Free Paper (Multioffice)
Vikingdirect y Data Copy (M-real)
Zoomici y Lotus (Lotus)
Stora Enso Espana n X X
SCA Hygiene
Products AG

n X

Papelera de Besaya n X
Góma-Camps, S.A. n X X X
Maserite S.L. n X X
Inapa n X X
Papeleria Firmas n X X X
Cronus Demosite n X X X
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Table 190 Market research sources – Paper (Czech Republic)

ProductsEnquired suppliers Ans-
wer? Copying paper Envelopes Toilet paper
y/n

ARBO y Motif Umschlag DL mit Fenster (KRPA, CZ)
ARBO y Real copy
BALUN y Umschlag DL mit Fenster

(Slovakei; KRPA CZ)
BALUN y Umschlag DL mit Fenster

(Slovakei; KRPA CZ)
barvymarek y Grato (Rollpap s.r.o.)
Bokk-net Bohemia
s.r.o.

y Mimax (Spektrum a.s.)

Brassica-pap spol.
S.r.o.

y Flowers de luxe2
(Brassica-pap spol. S.r.o.)

Brassica-pap spol.
S.r.o.

y

Buroprofi y obálka DL
centrála IT y obálka DL
Cerepa a.s. y Frotto maxi (Cerepa a.s.)
Droppp y Steinbeis Vision

(Steinbeis ) obálka DL certified (KRPA)

Drostra y Zewa (SCA)
ELFI y Dailitop (Mondi scp) Envelope DL with window (KRPA, CZ)
ELFI y Polspeed (XEROX)
ENV y XEROX recycled plus (Xerox)
Fetko spol. S.r.o. y Majesta (irwing tissue Canada)
Hel&P vse pro
kancelar

y Symbio (Symbio)

helap y obálka ELCO DL
kancelarskepotreby y obálka DL
KRPA, CZ y Envelope (recycled paper) (KRPA, CZ)

KRPA, CZ y Envelope (white paper)
(KRPA, CZ)

KRPA, CZ y Envelope (recycled paper) (Krkonosske papirny)

KRPA, CZ n X
LAW y Multicopy (Stora Enso)
LAW y IBM office pro (International Paper)
mefisto y Steinbeis Vision Trend

White
(Steinbeiss Temming)

obálka DL certified

mefisto y IQ triotec white (Stora
Enso) obálka DL certified

mefisto y Communiqué
mefisto y Lettura recycled
nejlepsiceny y Grato (Rollpap s.r.o.)
Olsanske papirny y Prima Copy (Olsanske papirny as)
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OSPAP y Motif recycled
(Stora Enso, Finnland)

OSPAP y IBM (Kwidzyn)
Papirondrak y Quality (Q-pap s.r.o.)
PAS s.r.o. y Recycled plus (Vanguard)
PAS s.r.o. y Motif Basic

(Stora Enso, Finnland)
Praktik Papir y obálky DL Recykl
Praktik Papir y obálky DL SAMOL
PVM y TIMI plus (TIMI)
PVM y TIMI duo (TIMI)
rollpap spol. s.r.o. y Grato recycled

(rollpap spol. s.r.o.)
SCA Hygiene
Products AG

n X

sklenicka y Plus (KrSC)
Stilus Trade spol s.r.o. y

Volumax
Envelope DL with window
(KRPA)

Stora Enso Praha n X X
TECOM paper s.r.o. y Motif recycled (Stora Enso, Finnland)

UPM Kymmene s.r.o. n X X X

Enquired websites
http://www.papier.info, last visited 15th February 2007
http://papir.arnika.org, last visited 17th February 2007
http://www.stp.de, last visited 19th February 2007
http://www.ecodes.org/, last visited 20th February 2007
http://www.papiernetz.de, last visited 18th February 2007
http://www.urgewald.de/index.php?page=9, last visited 14th February 2007
http://www.eco-label.com/default.htm, last visited 13th February 2007
http://www.cenia.cz/web/www/web-pub2.nsf/$pid/MZPMSFHMV9DV, last visited 13th February 2007
http://www.leap-gpp-toolkit.org, last visited 20th February 2007

8.1.11 Product group 11: Furniture

Table 191 Market research sources – Furniture

Enquired manufacturers or
suppliers Answer?

mobile
cabinets
(product
type 1)

open storage
units

(product
type 2)

office chairs
(product
type 3)

SWEDEN cabinets (1) storage (2) chairs (3)
AB Edsbyverken y x
Chairholder y x x
memo y x
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IKEA y x
Kinnarps y x x
Woodlands y x x
http://www.ikm.kinnarps.se y x
Horreds Möbel AB n x x
S-Line Office AB n x x
Gerdmans y x
GERMANY cabinets (1) storage (2) chairs (3)
AB Edsbyverken y x
moll Funktionsmöbel GmbH n x
Assmann n x
memo y x x
Chairholder y x x
Schäfer Shop y x x
http://www.buero-shop24.de
MTB y x
IKEA y x
Otto Office y x
möbelum y x
moizi y x
SPAIN cabinets (1) storage (2) chairs (3)
AB Edsbyverken y x
Chairholder y x x
IKEA y x
Groupo Polanco n x x
memo y x
http://mobiofi.com/ y x x
www.montteonline.com y x x
CZECH REPUBLIC cabinets (1) storage (2) chairs (3)
HON – NÁBYTEK s.r.o. y x
JOSEF ŠEBEK - INTEBO n x
TECHO  a.s. n x
SAMAS Česká republika spol. s
r.o. n x

INTERIOR PFD spol. s r.o. n x
Truhlářství Eva Mikešová n x
EXBYDO s.r.o. n x
ALAX spol. s r.o. n x
KOŘAN NÁBYTEK s. r.o. n x
ARTIK II  s. r.o. y x
STARKON Nová Říše  spol. s r.o. n x
VLABO, s.r.o. n x
Nábytek EXNER, spol. s r.o. n x
Chairholder y x x
http://www.nabytekvalmo.cz y x x

http://:@www.ikm.kinnarps.se/
http://:@www.buero-shop24.de/
http://:@mobiofi.com/
http://:@www.montteonline.com/
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http://www.zarizeni-kancelari.cz y x x
http://www.ceskynabytek.cz y x x
IKEA y x
http://nabytek.perfektni-nabytek.cz y x
memo y x

8.2 Further information

8.2.1 Statistical analysis development of electricity prices
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8.2.2 Consumption figures of the selected products in product group 9 (Food)

The following tables show the development of the consumption of coffee, tomatoes, potatoes
and chicken in the four selected Member States between 1995 and 2004 (in 1 000 tonnes
per year and in kilogram per capita and year).

Table 192 Food consumption of selected products (in 1 000 t/a)

GERMANY 1995 2000 2004
Coffee 580 533 591
tomatoes 968 1,120 1,514
potatoes 6 866 6 723 6 223
chicken 602 634 627
FINLAND 1995 2000 2004
coffee 40 55 61
tomatoes 65 79 103
potatoes 337 358 355
chicken 43 65 82
SPAIN 1995 2000 2004
coffee 150 163 149
tomatoes 1 535 2 045 1 824
potatoes 3 387 3 278 3 117
chicken 937 974 1 332
CZECH REPUBLIC 1995 2000 2004
coffee 31 36 30
tomatoes 88 111 132
potatoes 941 874 652
chicken 133 204 231

Source: FAO 2006

Table 193 Food consumption of selected products (in kg/capita/year)

GERMANY 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
coffee (green) 7.1 7.0 7.0 6.9 7.5 6.5 7.0 6.5 6.4 7.2
tomatoes 11.9 13.1 13.3 13.0 13.1 13.6 14.3 15.1 14.9 18.4
potatoes 84.1 88.2 84.5 80.1 81.0 81.7 78.4 76.6 75.2 75.4
chicken 7.4 8.9 8.4 8.6 7.6 7.7 8.7 7.9 8.1 7.6

FINLAND 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
coffee (green) 7.8 11.0 10.9 11.3 12.0 10.7 11.1 11.0 11.4 11.8
tomatoes 12.9 15.4 14.0 12.8 15.2 15.2 15.9 16.5 15.9 19.8
potatoes 43.1 67.9 68.4 67.9 69.7 69.2 70.5 69.7 71.8 68.2
chicken 8.5 10.1 10.3 12.1 12.8 12.6 14.4 15.3 15.9 15.8

SPAIN 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
coffee (green) 3.8 4.0 4.1 4.0 4.2 4.0 3.4 3.8 3.5 3.6
tomatoes 38.4 45.6 43.9 45.8 48.1 50.2 50.6 48.4 42.7 44.4
potatoes 84.8 87.1 86.0 80.6 80.2 80.4 80.6 80.4 78.7 75.8
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chicken 23.5 22.3 22.5 26.0 24.5 23.9 25.1 29.7 29.5 32.4
CZECH

REPUBLIC 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
coffee (green) 3.0 3.4 3.8 3.1 3.7 3.5 3.9 3.9 3.3 2.9
tomatoes 8.5 7.1 7.4 8.8 10.3 10.8 11.4 11.9 11.8 12.9
potatoes 91.1 94.1 87.0 83.6 83.4 85.1 86.8 88.7 73.3 63.8
chicken 12.9 12.9 16.2 18.1 18.6 19.9 21.8 20.6 21.0 22.6

Source: FAO 2006

8.2.3 Standards and regulation in product group 9 (Food)

8.2.3.1 Fair Trade-Standards by FLO111

Fairtrade standards are enforced by the Fairtrade Labelling Organisation (FLO), an
independent worldwide umbrella organisation set up to ensure fairer international trade in
mainstream commercial markets.

Fairtrade goods must be produced in accordance with specified environmental, health and
safety standards:
For small farmers' co-operatives:
§ A democratic structure that allows all members to participate in the co-operative's

decision making processes.

For plantations and factories:
§ Decent wages - at least the legal minimum;

§ Good housing;

§ Minimum health and safety standards;

§ The right to join trade unions.

For all types of production:
§ No child or forced labour;

§ Programmes for environmental sustainability.

Fairtrade trading terms must include:
§ A price that covers the cost of production;

§ A social 'premium' to improve living and working conditions ;

§ Partial payment in advance to prevent small producer organisations falling into debt;

§ Contracts that allow long term production planning.

111  Fairtrade Labelling Organisation International: Fairtrade Standards for Coffee, Version June 2004
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8.2.3.2 Ifoam Standards

The Goal of the International Federation of Organic Agriculture Movements (IFOAM) is the
worldwide adoption of ecologically, socially and economically sound systems that are based
on the principles of Organic Agriculture. The IFOAM Norms consist of the IFOAM Basic
Standards and the IFOAM Accreditation Criteria. The IFOAM Basic Standards (IBS) are a
keystone of the organic movement. Democratically and internationally adopted, they reflect
the current state of organic production and processing methods. They are structured as
‘standards for standards.’ They provide a framework for certification bodies and standard-
setting organisations worldwide to develop their own more detailed certification standards
which take into account specific local conditions. The IFOAM Accreditation Criteria (IAC)
establish requirements for conduct of organic certification by certification bodies. The IAC are
based on the International ISO norm for the operation of certifying bodies.

§ Principles of Health: Organic Agriculture should sustain and enhance the health of soil,
plant, animal, human and planet as one and indivisible.

§ Principles of Ecology: Organic Agriculture should be based on living ecological systems
and cycles, work with them, emulate them and help sustain them.

§ Principles of Fairness: Organic Agriculture should build on relationships that ensure
fairness with regard to the common environment and life opportunities.

§ Principles of Care: Organic Agriculture should be managed in a precautionary and
responsible manner to protect the health and well-being of current and future
generations and the environment.

8.2.3.3 EU regulation on organic food

The Regulation on organic farming was adopted in 1991. The intention was to clarify the
concept of organic farming. The Regulation-Guidelines lay down rules for the production of
organic products. The rules refer to plant production, livestock production and processing
organic agricultural products into foodstuffs. The definition of organic farming is adopted from
the Codex Alimentarius. According to the Codex, organic farming involves production
management systems.

In some European countries, e.g. Germany, the standards set in the EU regulation on
organic food form the basis of national ‘Labels’, which for example can be easily used by the
supplier for proving the compliance with the set standards.

8.2.4 More detailed results of product group 10 (Paper)

The following more comprehensive tables give an overview of the prices as well as the
absolute and relative difference taking into account different levels of green versions.
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Table 194 Total costs of the green version ‘100% recycled‘, the green version ‘certified‘, and the
non green version of copying paper in the four selected Member States; in Euros per
tonne

Costs Difference
Copying
Paper
(DIN A4, 80g/m²)

non
green

version

green
version

100%
recycled

certified
green

absolute/
relative for

100% recycled
vs. non green

absolute/
relative for

certified vs. non
green

absolute/
relative for

green vs. non
green

Sweden (SV) 2.835,- 2.935,- 3.233,- 2.638,- 398,- 14% -197,- -7% 100,- 3,5%
Germany (DE) 2.402,- 1.844,- 1.433,- 2.254, -969,- -40% -148,- -6,2% -558,- -23,2%
Spain (ES) 1.578,- 1.642,- 1.723,- 1.562,- 145,- 9,2% -16,- -0,01% 64,- 4,1%
Czech Republic
(CS) 1.287,- 1.284,- 1.284,- n/a -3,- -0,2% n/a n/a -3,- -0,2%

Table 195  Total costs of the green version ‘100% recycled‘, the green version ‘certified‘, and the
non green version of envelopes in the four selected Member States; in Euros per 10
000 units

Costs Difference
Envelopes
(dl, self-adhesive,
with window)

non
green

version

green
version

100%
recycled

certified
green

absolute/
relative for

100% recycled
vs. non green

absolute/
relative for

certified vs. non
green

absolute/
relative for

green vs. non
green

Sweden (SV) 621,- 643,- n/a 514,- n/a n/a 22,- 3,5% 22,- 3,5%
Germany (DE) 170,- 190,- 177,- 203,- 7,- 4,1% 33,- 19,4% 20,- 11,8%
Spain (ES) 345,- 381,- 343,- 419,- -2,- 0,6% 74,- 21,5% 36,- 10,4%
Czech Republic
(CS) 162,- 156,- 156,- n/a -6,- 3,7% n/a n/a -6,- 3,7%

Table 196 Total costs of the green version ‘100% recycled‘, the green version ‘certified‘, and the
non green version of toilet paper in the four selected Member States; in Euros per roll

Costs Difference
Toilet paper
(2-layers, ~250
sheets/roll)

non
green

version

green
version

100%
recycled

certified
green

absolute/
relative (%) for
100% recycled
vs. non green

absolute/
relative (%) for
certified vs. non

green

absolute/
relative (%) for
green vs. non

green
Sweden (SV) 0,63 0,63 0,69 0,56 0,06 9,5% -0,07 -11% 0 0%
Germany (DE) 0,27 0,21 0,20 0,23 -0,07 -25,9% -0,04 14,8% -0,06 -22,2%
Spain (ES) 0,23 0,23 0,20 0,25 -0,03 -13% 0,02 10% 0 0%
Czech Republic
(CS) 0,19 0,14 0,14 n/a -0,05 -26,3% n/a n/a -0,05 -26,3%


	Notation of numbers
	1 Introduction
	2 Goal and scope of the study
	3 LCC methodology
	3.1 Introduction to LCC
	3.2 Integration of LCC in public procurement
	3.3 Guiding principles and general aspects
	3.3.1 Life cycle perspective
	3.3.2 Function based approach and functional unit
	3.3.3 Iterative approach
	3.3.4 Actor specific calculation
	3.3.5 System boundaries
	3.3.6 Transparency and confidentiality
	3.3.7 Data availability and uncertainty

	3.4 Modelling aspects
	3.4.1 External costs
	3.4.2 Currency exchange rates
	3.4.3 Current and future prices for operating media
	3.4.3.1 Electricity
	3.4.3.2 Fuel and natural gas
	3.4.3.3 Other operating media

	3.4.4 Discounting
	3.4.5 Allocation

	3.5 Use and transfer of the results

	4 Selection of a sample of representative Member States
	4.1 Rationale for the selection
	4.2 Selection of Member States for product group 6 (‘Electricity’)

	5 Life cycle cost analysis by product group
	5.1 Product group 1: Construction work
	5.1.1 Selection of different product types
	5.1.2 Green and non green versions, calculation and cost elements
	5.1.3 Product type 1.1: Boilers for central heating
	5.1.3.1 Functional unit and alternatives to be analysed
	5.1.3.2 System boundaries
	5.1.3.3 Calculation and cost elements
	5.1.3.4 Results
	5.1.3.5 Conclusions

	5.1.4 Product type 1.2: Office lighting
	5.1.4.1 Functional unit and alternatives to be analysed
	5.1.4.2 System boundaries
	5.1.4.3 Calculation and cost elements
	5.1.4.4 Results
	5.1.4.5 Conclusions

	5.1.5 Product type 1.3: Indoor paints
	5.1.5.1 Functional unit and alternatives to be analysed
	5.1.5.2 System boundaries
	5.1.5.3 Calculation and cost elements
	5.1.5.4 Results
	5.1.5.5 Conclusions


	5.2 Product group 2: Buses and bus services
	5.2.1 Selection of different product types
	5.2.2 Green and non green versions
	5.2.3 Calculation and cost elements
	5.2.4 Product type 2.1: Standard public transport buses
	5.2.4.1 Functional unit and alternatives to be analysed
	5.2.4.2 System boundaries
	5.2.4.3 Results

	5.2.5 Product type 2.2: Articulated public transport buses
	5.2.5.1 Functional unit and alternatives to be analysed
	5.2.5.2 System boundaries
	5.2.5.3 Results

	5.2.6 Product type 2.3: Minibuses
	5.2.6.1 Functional unit and alternatives to be analysed
	5.2.6.2 System boundaries
	5.2.6.3 Results

	5.2.7 Summary of results and conclusions

	5.3 Product group 3: Passenger cars
	5.3.1 Selection of different product types
	5.3.2 Green and non green versions
	5.3.3 Calculation and cost elements
	5.3.4 Product type 3.1: Subcompact and compact cars
	5.3.4.1 Functional unit and alternatives to be analysed
	5.3.4.2 System boundaries
	5.3.4.3 Results

	5.3.5 Product type 3.2: Medium-sized cars
	5.3.5.1 Functional unit and alternatives to be analysed
	5.3.5.2 System boundaries
	5.3.5.3 Results

	5.3.6 Product type 3.3: Light-duty vehicles (LDV)
	5.3.6.1 Functional unit and alternatives to be analysed
	5.3.6.2 System boundaries
	5.3.6.3 Results

	5.3.7 Sensitivity Analysis
	5.3.8 Summary and conclusions

	5.4 Product group 4: Cleaning products and services
	5.4.1 Selection of different product types
	5.4.2 Green and non green versions
	5.4.3 Calculation and cost elements
	5.4.4 Limitations
	5.4.5 Product type 4.1: Cleaning of office space
	5.4.5.1 Functional unit and alternatives to be analysed
	5.4.5.2 System boundaries
	5.4.5.3 Results

	5.4.6 Product type 4.2: Cleaning of sanitary facilities
	5.4.6.1 Functional unit and alternatives to be analysed
	5.4.6.2 System boundaries
	5.4.6.3 Results

	5.4.7 Product type 4.3: Window cleaning
	5.4.7.1 Functional unit and alternatives to be analysed
	5.4.7.2 System boundaries
	5.4.7.3 Results

	5.4.8 Summary and conclusions

	5.5 Product group 5: Clothing
	5.5.1 Selection of different product types
	5.5.2 Green and non green versions
	5.5.3 Calculation and cost elements
	5.5.4 Results of the market research
	5.5.5 Conclusions

	5.6 Product group 6: Electricity
	5.6.1 Selection of different product types
	5.6.2 Green and non green versions
	5.6.3 Functional unit
	5.6.4 System boundaries
	5.6.5 Results
	5.6.6 Conclusions

	5.7 Product group 7: IT devices – computers and monitors
	5.7.1 Selection of different product types
	5.7.2 Green and non green versions
	5.7.3 Calculation and cost elements
	5.7.4 Product type 7.1: Desktop computer
	5.7.4.1 Functional unit and alternatives to be analysed
	5.7.4.2 System boundaries
	5.7.4.3 Results
	5.7.4.4 Conclusions

	5.7.5 Product type 7.2: Mobile computers / notebooks
	5.7.5.1 Functional unit and alternatives to be analysed
	5.7.5.2 System boundaries
	5.7.5.3 Results
	5.7.5.4 Conclusions

	5.7.6 Product type 7.3: Computer displays
	5.7.6.1 Functional unit and alternatives to be analysed
	5.7.6.2 System boundaries
	5.7.6.3 Results
	5.7.6.4 Conclusions


	5.8 Product group 8: IT devices – printers and copiers
	5.8.1 Selection of different product types
	5.8.2 Green and non green versions
	5.8.3 Calculation and cost elements
	5.8.4 Product type 8.1: Single-function printers (ink jet)
	5.8.4.1 Functional unit and alternatives to be analysed
	5.8.4.2 System boundaries
	5.8.4.3 Results

	5.8.5 Product type 8.2: Single-function printers (electro photography)
	5.8.5.1 Functional unit and alternatives to be analysed
	5.8.5.2 System boundaries
	5.8.5.3 Results

	5.8.6 Product type 8.3: Multifunctional devices (electro photography)
	5.8.6.1 Functional unit and alternatives to be analysed
	5.8.6.2 System boundaries
	5.8.6.3 Results

	5.8.7 Summary and conclusions

	5.9 Product group 9: Food
	5.9.1 Selection of different product types
	5.9.2 Organic food in the selected Member States
	5.9.2.1 Finland
	5.9.2.2 Germany
	5.9.2.3 Spain
	5.9.2.4 Czech Republic
	5.9.2.5 Conclusions

	5.9.3 Green and non green versions
	5.9.4 Calculation and cost elements
	5.9.5 Product type 9.1: Coffee
	5.9.5.1 Functional unit and alternatives to be analysed
	5.9.5.2 System boundaries and data quality
	5.9.5.3 Results

	5.9.6 Product type 9.2: Tomatoes
	5.9.6.1 Functional unit and alternatives to be analysed
	5.9.6.2 System boundaries and data quality
	5.9.6.3 Results

	5.9.7 Product type 9.3: Potatoes
	5.9.7.1 Functional unit and alternatives to be analysed
	5.9.7.2 System boundaries and data quality
	5.9.7.3 Results

	5.9.8 Product type 9.4: Chicken
	5.9.8.1 Functional unit and alternatives to be analysed
	5.9.8.2 System boundaries and data quality
	5.9.8.3 Results

	5.9.9 Conclusions

	5.10 Product group 10: Paper
	5.10.1 Selection of different product types
	5.10.2 Green and non green versions
	5.10.3 Calculation and cost elements
	5.10.4 Product type 10.1: Copying paper
	5.10.4.1 Functional unit and alternatives to be analysed
	5.10.4.2 System boundaries
	5.10.4.3 Results

	5.10.5 Product type 10.2: Envelopes
	5.10.5.1 Functional unit and alternatives to be analysed
	5.10.5.2 System boundaries
	5.10.5.3 Results

	5.10.6 Product type 10.3: Toilet paper
	5.10.6.1 Functional unit and alternatives to be analysed
	5.10.6.2 System boundaries
	5.10.6.3 Results

	5.10.7 Conclusions

	5.11 Product group 11: Furniture
	5.11.1 Selection of different product types
	5.11.2 Green and non green versions
	5.11.3 Calculation and cost elements
	5.11.4 Product type 11.1: Mobile cabinets
	5.11.4.1 Functional unit and alternatives to be analysed
	5.11.4.2 System boundaries
	5.11.4.3 Results

	5.11.5 Product type 11.2: Open storage units
	5.11.5.1 Functional unit and alternatives to be analysed
	5.11.5.2 System boundaries
	5.11.5.3 Results

	5.11.6 Product type 11.3: Office chairs
	5.11.6.1 Description of the product / service
	5.11.6.2 System boundaries
	5.11.6.3 Results

	5.11.7 Conclusions


	6 Overall Conclusions
	7 References
	8 Annex
	8.1 Documentation of market research
	8.1.1 Product group 1: Construction work
	8.1.2 Product group 2: Transport – Buses and bus services
	8.1.3 Product group 3: Transport – Passenger cars
	8.1.4 Product group 4: Cleaning products and services
	8.1.5 Product group 5: Clothing
	8.1.6 Product group 6: Electricity
	8.1.7 Product group 7: IT devices – computers and monitors
	8.1.8 Product group 8: IT devices – printers and copiers
	8.1.9 Product group 9: Food
	8.1.10 Product group 10: Paper
	8.1.11 Product group 11: Furniture

	8.2 Further information
	8.2.1 Statistical analysis development of electricity prices
	8.2.2 Consumption figures of the selected products in product group 9 (Food)
	8.2.3 Standards and regulation in product group 9 (Food)
	8.2.3.1 Fair Trade-Standards by FLO
	8.2.3.2 Ifoam Standards
	8.2.3.3 EU regulation on organic food

	8.2.4 More detailed results of product group 10 (Paper)





