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Disclaimer

Information provided in this document is as accurate as of June 2019 and while efforts were
made to present as accurate information as possible, it is in the nature of laws and its various
interpretations to change. This document serves for informational purposes only as well as for
informal guidance. This means that none of the information presented within the document
serves or should serve as legal or law advice, but exists only to present general guidelines. Of
course, information provided in this handbook naturally consists of generalities and may not
apply to all situations. To avoid misinterpretations of the proposed guidelines, we highly
recommend that readers of this handbook consult legal professionals before taking any action,
since as mentioned above, nothing on this document should be considered as legal advice.
Readers should guarantee that during the tendering process, all European and International laws
and constitutions are followed.
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Chapter 1. Introduction

This methodology has been created within the GPP4Growth project of the European program
Interreg Europe, and serves as a deliverable for the activity A4.1 “Defining common lifecycle
costing methods and resources in GPP”. Its aim is to “develop indicators and define evaluation
areas to allow public authorities & stakeholders better understand the lifecycle costing approach
and benefits, and provide them with resources to apply harmonized Lifecycle costing (LCC)
methods in their regions”. It is a collection of the necessary knowledge needed to understand the
basic principles behind LCC, and presents a number of available tools that can be used to apply
LCC in some of the most commonly procured items within the public sector.

Therefore, this practical guide can be considered as a two-step process. The first step is to
familiarize the user with the concepts of LCC, i.e. how it is defined, what are the associated
benefits and challenges and how someone can learn more.

The second step is to connect the theoretical basis outlined in the first step with the practical
application of LCC concepts in public procurement. In this step the document aims to familiarize
the reader with the most well-known and popular tools on LCC application that have been
developed to help procurement officers automate the estimation of lifecycle costs in an easy,
user-friendly way for a range of commonly purchased products. It also provides the reader with
multiple resources on the subject for further reading.

1.1. How to use this handbook
For the readers who want to learn about Green Public Procurement (GPP) in general, as a concept
that contains LCC, we suggest to go to Chapter 2. Green Public Procurement.

For readers who are now starting to familiarize with LCC, we suggest to start from Chapter 3. Life
Cycle Costing which presents the basic LCC concepts. We suggest the same to readers who have
a small background on LCC but want to revisit and solidify their knowledge on the matter.

For readers who are already familiar with the above concepts, we suggest them to go to Chapter
4. LCC in practice. There they can find useful information on how to apply basic LCC
considerations for a range of basic products and what available tools have been developed to



ease this procedure. The products we tackle in this guide are indoors/outdoors lighting, vehicles,
office Information Technology (IT) equipment — computers and monitors - and vending machines.
The choice of the products was based on the procurements needs of public authorities (PAs), the
main target group of this guide. The above products are both common and frequent in PAs
tenders, while they are characterized by heavy energy consumption, allowing the benefits of long
term planning (i.e. through LCC) to become more evident and significant.

For each product category, we have identified well-known tools that have been developed to
ease the application of LCC concepts by procurers. For each tool we provide a quick overview and
a description of its methodology. We also try to explain any feature of a tool that might be a little
more advanced or complicated.

For readers who want to dive deeper in the LCC practices and issues, Chapter 5. Resources
provide more material on the subject. We have included European directives, tools, guides and
reports that tackle the issue from several perspectives. This methodology was heavily based on
these resources and the reader could find them extremely helpful.
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Chapter 2. Green Public Procurement

2.1. GPP4Growth project

The new EU public procurement system, effective since April 2016, creates new opportunities for
public authorities to stimulate eco-innovation, resource efficiency and green growth by using
new award criteria in calls and tenders that pay particular attention on environmental
considerations.

Aimed at improving resource-efficient economy policies, the GPP4Growth project brings
together 9 partners from 9 countries (such as Greece, Italy, Poland, Belgium, Spain, Latvia,
Bulgaria, Ireland and Malta) involving the managing authorities & regional bodies influencing
regional & national policy instruments. The project aims at exchanging experiences and practices
and improving their partners’ capacity on implementing resource efficiency policies that promote
eco-innovation and green growth through Green Public Procurements (GPP). The project is
intended to be conducted over the course of 5 years, starting from 2017 up until 2021. The
project’s total budget has been set to 1.704.769 €.

GPPA4Growth is approved under the European Program INTERREG EUROPE, an interregional
cooperation programme 2014-2020 that represents the continuation of the INTERREG IVC
Programme 2007-2013. It is one of the instruments for the implementation of the EU’s cohesion
policy, a policy used by to pursue harmonious development across the EU by strengthening its
economic, social and territorial cohesion and stimulate growth in the EU regions and Member
States. The programme targets at promoting exchange of experiences on thematic objectives
among partners throughout the EU on the identification and dissemination of good practice with
a view to its transfer principally to operational programmes under the “Investment for Growth
and Jobs” goal but also, where relevant, to programmes under European Territorial Cooperation
goal.

Taking into account the different pace and conditions among the GPP4Growth regions in the
setup and management of GPP, and the different approaches followed to foster green growth
through GPP, interregional cooperation will allow exchange of experiences and information on
environmental criteria to be used to improve the implementation of resource efficiency policies,



saving thus time and effort. Interregional cooperation will allow integration of lessons learnt into
policies, such as green criteria in tendering, monitoring green contracts’ performance and market
availability of green products, with the aim to support the least favored regions to integrate GPP
and reduce disparities.

The exchange of experience & policy learning activities have been organised in 5 interrelated
areas that complement each other:

e Joint analysis and peer reviews: thematic studies and guides on relevant policy aspects.

e Public dialogue: consultation with regional stakeholders on key issues.

e Interregional learning & capacity building: workshops, existing experience visits and
policy learning events.

e Transferable policy methods & resources: digital lifecycle costing method to support
regions in GPP and policy learning, and policy briefs to transfer lessons learnt beyond
partnership.

e Policy impact: joint development of action plans and implementation monitoring.

National, regional and local public authorities responsible for environmental quality and resource
efficiency, regional & environmental development agencies, business support actors and
SME/business community representatives and universities or higher education institutes
providing research knowledge are the project’s targeted groups. It is also important to mention
the fact that other public authorities and bodies governed by public law or private non-profit
bodies that are involved in resource efficiency, are included in the same target groups.

The GPP4Growth regions are expected to play an important role by using their purchasing power
to choose green goods & services, and promote sustainable consumption & production patterns.
The project’s main activities involve developing stakeholder groups and meetings with
stakeholders, identification of good practices and building up knowledge capital through
thematic studies, surveys and analyses, as well as holding policy learning events. In addition, the
development of regional action plans to improve the relevant policy instruments, the definition
of policy performance indicators and monitoring of action plans implementation are some other
activities also envisioned in the GPP4Growth activities.

As stated above, GPP4Growth aims to improve the implementation of resource efficiency policy
instruments, incorporating green public procurement procedures to support businesses to adopt
life-cycle cost approaches and improve the overall management of resources and waste. The
project will support the involved public authorities to integrate green public procurement
procedures through sharing practices and experiences between regions and actors relevant to
resource efficiency and businesses green growth, and transferring lessons learnt into regional
policies and action plans.



As for the expected changes this project will create, GPP4Growth aims to increase the number
of businesses in partner’s regions that integrate environmental factors and costs when
purchasing goods and/or providing supplies, services and works over 7%. Also, an increased
capacity of 200 staff of public administrations to effectively implement resource efficiency
policies applying GPP is expected. Furthermore, GPP4Growth will work towards producing
investments worth of 10.000.000 € in order to promote new green products and services
development and last but not least, the project will generate increased knowledge awareness of
over 1000 stakeholders on the influence of GPP on the adoption of sustainable consumption and
production patterns by businesses.

2.2. Whatis GPP

Europe’s public authorities consume 17% of the European GDP on goods, supplies, services and
works and hence, they can use their purchasing power to choose environmentally friendly and
resource-efficient goods and services, including energy efficient IT equipment, electronic and
electrical equipment supplies, office furniture from sustainable timber, low-energy on water
saving products, cleaning services using environmentally friendly cleaning products, sustainable
construction works, electric, hybrid or low-emission vehicles,

More specifically, the new rules will enable public authorities to set-up, publish and manage calls
and contracts that require businesses/bidders to:

= comply with environmental obligations.

= integrate environmental costs in their offers based on a life-cycle cost approach, taking
into account costs associated with the use, maintenance and end-of-life of supplies,
services or works.

= deliver goods fulfilling the requirements of environmental labels.

Europe's public authorities are major consumers and by using their purchasing power to choose
environmentally friendly goods, services and works, they can make an important contribution to
sustainable consumption and production - what we call Green Public Procurement (GPP) or green
purchasing. GPP is already defined by the European Commission as a process whereby public
authorities seek to procure goods, services and works with a reduced environmental impact
throughout their life-cycle when compared to goods, services and works with the same primary
function that would otherwise be procured [1]. As a result, they can significantly contribute to
the adoption of sustainable consumption and production patterns and the promotion of regional
green growth GPP, i.e. by applying new environmental criteria in tenders.



Buying green means reducing the use of natural resource and waste production, using renewable
raw materials and energy sources, phasing out hazardous chemicals. It also means promoting
green economy and stimulation eco-innovation and resource efficient public services, while at
the same time, improving the quality of life of citizens while ensuring the protection of
environmental heritage.

Although GPP is a voluntary instrument, it has a key role to play in the EU's efforts to become a
more resource-efficient economy. It can help stimulate a critical mass of demand for more
sustainable goods and services which otherwise would be difficult to get onto the market. GPP is
therefore a strong stimulus for eco-innovation. GPP can also be a major driver for innovation,
providing industry with real incentives for developing green products and services. This is
particularly true in sectors where public purchasers represent a large share of the market. GPP
may also provide financial savings for public authorities — especially if we consider the full life-
cycle costs of a contract and not just the purchasing price. For example, purchasing energy-
efficient or water-saving products helps towards significantly reducing utility bills, or reducing
hazardous substances in products can cut disposal costs.

Techniques such as life-cycle costing, specification of sustainable production processes, and use
of environmental award criteria are available to help contracting authorities identify
environmentally preferable bids. Authorities who implement GPP will be better equipped to
meet evolving environmental challenges, for example to reduce greenhouse gas emissions or
move towards a more circular economy. With GPP, procurement services can:

= reduce their energy and environmental footprint, contributing to tackling climate change.
= reduce the environmental impact.

= contribute to the eco-friendly use of natural resources.

= promote innovation and competitiveness.

= act as an example for the private sector.

= save public resources, taking into account LCC costs.

While GPP seems to be a very effective measure towards eco-innovation and environmental
protection, not all regions have implemented it. So, in order to be effective, GPP requires the
inclusion of clear and verifiable environmental criteria for products and services in the public
procurement process. The European Commission and a number of European countries have
developed guidance in this area, in the form of national GPP criteria. The challenge of furthering
take-up by more public sector bodies so that GPP becomes common practice still remains. As
does the challenge of ensuring that green purchasing requirements are somewhat compatible
between Member States - thus helping create a level playing field that will accelerate and help
drive the single market for environmentally sound goods and services.
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2. 3. Benefits

We have already mentioned the project’s goal, exchanging experiences and practices and
improving their partners’ capacity on implementing resource efficiency policies that promote
eco-innovation and green growth through Green Public Procurements (GPP). Below, we present
in @ more detailed fashion the benefits that derive from the GPP implementation. More
specifically, GPP presents the following opportunities and advantages:

= Improvement of the quality of the environment.

= |mprovement in the purchasing management system and in goods and services cost
evaluation.

= |dentification of areas that show inefficiency.

= Demonstration that benefits outweigh investment costs.

= Improvement of the Public Administration’s image.

= Improvement of the access to tenders and funding for the Public Administration.

= Improvement of the local economy.

= |mprovement of overall management of natural resources and waste in businesses by
using renewable raw materials and energy sources, phasing out hazardous chemicals.

= Stimulation of the uptake of environmental technologies.

=  Promotion of green economy.

= Improvement of the citizens’ quality of life.

= Protection of environmental heritage.

= Creation of new green jobs.

= Diffusion of environmental management tools and environmental certifications.

=  Promotion of sustainable consumption & production patterns.

2.4. Approaches

Eco-friendly devices and services into the public sector helping central governments to succeed
in meeting the objectives the EU has set in the environmental field. By using environmentally
friendly LCC approaches, efficient financial incentives for enterprises can be provided, while the
demand of green criteria in public procurements may push the market to innovative directions
and to adopt greener procedures and provide friendlier products. So, to successfully introduce
and integrate environmental criteria, all stages of a public contract must be fulfilled, from the
pre-contractual stage to the implementation phase of the contract. The aforementioned stages
are described in detail in the following paragraphs.



Subject of the contract and technical specifications: The subject of the contract and the
possible environmental impacts of its implementation are inextricably linked to the technical
specifications that will be selected, whereas the technical specifications are essentially the
description of the subject matter of the contract using technical terms. These terms must be
listed in the contract documents and be stated clearly, accurately and leave no room for
multiple interpretations so that they are understood in the same manner by all the
contestants (usually done by referring to European, national or international standards, or
by reference to specific performance or functional requirements).

Award criteria of the contract: The directives and consequently the national legislation
provide an exhaustive list of selection criteria and related evidence. A plethora of criteria is
related to environmental parameters, such as human and technical resources, experience
and recommendations, qualifications, environmental management systems and programs,
supply/detection chain management systems, product samples and conformity assessment
certifications. All the above stated criteria that will be selected must be related to the subject
of the contract and generally proportionate.

Contract awarding: In this phase, an assessment of bid quality and cost comparison will be
conducted. So far, a major change in the legal status has been the adoption of the most
economically advantageous tender (MEAT) and the abolition of the lowest price criterion.
However, the criterion of the lowest price is still used extensively, due to the fact that it is
envisaged that the most economically advantageous tender may be found only on the basis
of the purchase price of the good. As an outcome, the adoption of the award criterion of the
most economically advantageous tender would result in making the contracting authorities’
interested in products, services and works that offer the best value for money across the life
cycle of the product, for example taking into consideration operational, maintenance and
disposal costs.

Contract execution: It is an absolute necessity to rightfully respect the general principles of
the public procurement. Procurement implementation conditions should be linked to the
subject matter of the contract and should not be imposed retroactively with an unlawful
amendment to essential terms. Meanwhile, all environmental protection terms have already
been set out in the proclamation and contract documents in general and this cannot change
at the execution stage.



2.5. Challenges

While GPP seems to be a very effective measure towards eco-innovation and environmental
protection, not all regions have implemented it, and this happens for a number of reasons stated
below:

= Many regions are characterized by lack of legal clarity, knowledge, expertise and
resources in applying GPP criteria and the environmental impacts of goods, services and
public works.

= The benefits awareness is limited and the GPP political support is lacking.

= There is extensive lack of political will and familiarity with GPP.

= |nertia for change by the Public Administration and lack of dialogue between Public
Administration departments.

= Difficulty in involving responsible people of Purchasing system in environmental issues.

= Thereis limited knowledge on the potential of green products found in the market.

= Risk of delays of the tendering procedures, also due to resources.

=  Poor market availability of green goods and services in some sectors.

= Difficulties in finding the ecological criteria to be included in green tenders and applying
them without adjustments.

=  Missing or unclear information provided by suppliers.

= Lack of confidence and security in the quality of green products.

= |ncreased costs of green goods, services and works for several products or situations.

= Added complexity of drafting green tenders.

= There are different procedures across EU, making it difficult for interested bidders.

= The authorities in the public sectors usually do not cooperate well with one another
missing the opportunity to learn from each other.

As a result, in some regions, only a small minority of public organisations systematically considers
environmental criteria when selecting suppliers, service providers and contractors.

2.6. Best practices

One way to overcome several of the aforementioned challenges, is by promoting good practices.
Overall, a good GPP practice can be defined as a “green” tender that:

= addresses a common problem or issue (e.g. resource efficiency, air pollution, waste
management) experienced by different public administrations, regions, and industries



= makes an original contribution or offers a significant improvement to a shared problem
compared to existing practices

= has been proven successful by providing measurable or demonstrable results or by going
through internal or external validation and evaluation

= can be can be easily transferred into other organizational or regional settings.

= |s characterized by scalability (i.e. GPP method) allowing the involvement of many
enterprises within the tendering process

= Has small extent of encountered problems and difficulties that have hindered the
successful implementation of the rendering process

These characteristics make the application of the same or similar aspects of these successfully
implemented practices easily duplicated by other procurers, thus avoiding many of the problems
involved by GPP integration (e.g. lack of knowledge, legal concerns, market preparation etc.).
Therefore, an important part of the GPP4Growth project was to identify and promote best
practices in the partner’s regions. Most of the cases that were identified included GPP
approaches to tendering in high-impact sectors, such as construction and renovation works,
sustainable transport, food and catering services, electricity, waste management, energy saving
products, IT and office supplies. The selected cases were replicated in other areas/settings, or
demonstrated high transferability potential as they addressed common needs among public
administrations, regions and industries.

Below we present 3 best practices examples that that stood out as “good” -and are also
correlated to LCC methods and resources.

Environmentally friendly large executive vehicles (Ireland)
Background

The tendering procedure was published in September 2016 by the Office of Government
Procurement (OGP). The OGP - the contracting authority - is an office within the Department of
Public Expenditure and Reform engaged with setting up tenders for goods and services on behalf
of the public service. The OGP acknowledges the importance of green public procurement, and
have been stipulating environmental criteria in their contracts for road transport vehicles
(especially passenger cars and light duty vehicles) for a number of years now. In this contract, the
contracting authority has gone one step forward, procuring the supply of environmentally
friendly heavy goods vehicles for addressing public authorities’ transportation needs (e.g. police,
schools, and army) [3].

Subject



Single Supplier Framework Contract for Large Executive Vehicles .

Procurement objectives

The country has a strong commitment to reducing greenhouse gas (GHG) emissions and to
preserving natural resources. After extensive market analysis the OPG has drawn a tender
document with specific requirements for the supply of a number of vehicles. The contracting
authority has dictated that the expenditure on vehicles to be covered by the proposed
Framework Contracts should not exceed €650,000 for each lot.

Criteria and specifications
This single supplier framework was divided into three lots as described below. Each lot would

result in a separate contract (i.e. framework agreement), while tenderers were able to submit
proposal(s) for one or multiple lot(s).

= Lot 1-“E” or “Large Executive Saloon” segment class types and fit out.
= Lot 2-“E” or “Large Executive Estate” segment class types and fit out.
= Lot 3-J or ‘Large Sports Utility Vehicles” segment class types and fit out.

Framework Agreements have been awarded for each lot on the basis of the most economically
advantageous tender (MEAT), as identified in accordance with the following qualitative and cost
award criteria.

= Tender price per vehicle (excl. VAT)

= The cost of the marked fit out

= Lifetime service cost calculated by multiplying the tender price for the standard service
by the number of each service over the expected lifetime of the vehicle (i.e. 10 years or
500,000kms).

= The cost of lifetime energy and environmental impacts in accordance with Directive
2009/33/EC. The lifetime mileage will be 500,000Kms and the fuel prices will be those
payable on the closing date for receipt of tenders under the OGP contract for supply of
automotive fuels by charge-card.

To comply with environmental requirements, the bidders had to provide the following
information, upon which their economical offer cost was to be calculated.

=  Fuel consumption litres per 100 km

= CO2 emission kilograms per kilometre (the applicable cost is 0.035€ per kg)
= NOx emission grams per kilometre (the applicable cost is 0044€ per g)

= THC emission grams per kilometre (the applicable cost is 0.001€ per g)

= Particulate matter grams per kilometre (the applicable cost is 0.087€ per g)
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Results

Due to the very specific tender conditions involving the purchase of large executive vehicles
(practically addressed to large enterprises from the automotive sector), only a limited number
(i.e. 6 bidders in total) of suppliers participated in the tendering process. Overall, the process was
concluded successfully awarding 4 contracts (3 with BMW Group and 1 with Audi Ireland) for the
supply of the procured services/goods. The new vehicles are expected to create substantial fuel
consumption savings (30-50% compared to the previous ones) and to alleviate the environmental
pressures associated with fossil fuel consumption, resulting in a corresponding reduction in CO2
and particulate matter emissions.

Conclusions

The tendering procedure was carried out without significant problems. The contracting authority
did not receive any request from interested parties for further information or/and clarifications
regarding the award criteria or the required documentation. This can be mainly attributed to
contracting authority’s accumulative experience and competence to carry out green
procurement processes, as well as its legal expertise in applying environmental criteria. The
award criteria used in this particular tendering process can be employed (as a standardised
practice) in any other process concerning the procurement of environmentally friendly vehicles
for promoting resource efficiency and environmental protection.

Street lighting renovation in Preili City (Latvia)

Background

The municipality of Preili is located in the southeast part of Latvia, in the Latgale Region among
three large cities - Daugavpils, Rézekne and Jekabpils. In 2013, Preili’s County Council, aware of
environmental and climate challenges, decided to proceed with the modernisation of the street
lighting system, seeking to promote energy efficiency and environmental protection. The
investment notably comprised the replacement of obsolete (halogen) light bulbs with LEDs that
can combine an excellent light quality with an exceptionally long lifetime. In this context, the
Council - the contracting authority - announced its first green public procurement. The tender
call was prepared based on European Commission’s GPP guidelines for street lighting. The
procurement process did not complete successfully in 2013 due to lack of financial resources and
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as a result the tender was postponed for two years. Finally, the municipality managed to receive
funding in the form of a conditional grant from the national government and more especially
under the National Climate Change Financial Instrument, and moved on with the implementation
of green procurement in June 2015 [4].

Subject

The replacement of old luminaries with new, more energy efficient LED light-emitting diodes with
intensity control or dimming function contributing to a street lightning renovation.

Procurement objectives

The tender was for the replacement of a total of 64 fixtures that illuminate the city of Preili’s
main streets, cycle paths and pavements. In the past, maintaining these light sources required
the replacement of these bulbs at the end of their lifecycle (once per year) while carrying out
maintenance and repairing was a really expensive and time-consuming task. Therefore, the
County Council published a (updated) tender in 2015 for the purchase of LED technology lighting
fixtures for municipality’s three main streets. The main procurement objectives were to a) reduce
greenhouse gas emissions caused by inefficient street lighting, b) create financial savings from
reduced electricity bills, and c) improve environmental protection and citizens’ quality of life.

Award criteria

The contract was awarded to the bidder offering the most economically advantageous tender
(MEAT). Price was the sole criterion, however all the specifications were defined in such a way to
ensure that a LED lighting solution will come up. The following technical specifications were
employed for the supply of high efficiency lighting fixtures.

= Colour rendering. This requires lamps with a colour rendering index >75. This index
measures the ability to reproduce the colours of various objects faithfully in comparison
with an ideal or natural light source. Typically, light sources with a high CRI are the most
desirable.

= Watt Efficacy. The tender prescribed two categories of lighting fixtures (i.e. bulbs) with
different lumen/wattage requirements; namely lamps with minimum 90 LED watts and
high energy efficiency lamps with minimum 110 LED watts. The higher the lumens or
wattage, the more light is produced for the least amount of energy.

=  Color temperature. The municipality opted for a color temperature of between 3,000 and
4,000 Kelvin which provides a warm white color and is best suited for street lighting.

= Lifespan. The municipality procured the purchase of LED bulbs with a lifespan that should
exceed 20,000 hours. This measure indicates the number of hours before light output
drops to 70% of the initial output.
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* Intensity control or dimming function. The supply of LED bulbs had to be accompanied
with dimmers, which are devices that allows to adjust the brightness of street lighting. By
changing the voltage waveform applied to the lamp, it is possible to lower the intensity of
the light output.

In addition, bidders had to demonstrate three-year experience in similar works (i.e. renovation
of lighting systems) while the personnel to be involved in renovation works should have relevant
gualifications (e.g. project management, occupational safety and electrical installation or
engineering) and multi-annual working experience (to be demonstrated through certificates and
references). What is more, the tenderers had to provide the technical sheet with the
specifications of lamps and luminaires, or a written declaration to demonstrate compliance with
the aforementioned criteria.

Results

All bidders managed to meet the technical requirements prescribed in the call. The Latvian
company “Indigo Blve” was finally awarded the contract for renovating Preili’s street lighting, as
it offered the lowest price (€168,736). The company proceeded with the installation of 46 new
LED lights with a power output of 91W and 18 LEDs with a power output of 113W. All fixtures
were accompanied by a light dimming feature. By changing to a LED lighting solution, the
municipality was able to decrease its energy consumption in comparison to the previous street
lighting system, where halogen bulbs were used. The primary energy consumption was
decreased from 73MWh to 20MWh (i.e. 73% decrease), creating substantial energy savings and
reducing greenhouse gas emissions. Financially, the new LED lighting solution is saving the
municipality approximately €8,000 per year at today’s energy price (€0.16 per kWh). This figure
would be even bigger if we had incorporated the savings from the decreased need to
service/maintain lighting fixtures.

Conclusions

The tender encountered some difficulties, which were stemmed from procurement officers’ lack
of experience in carrying out green tenders. To address this shortcoming, the contracting
authority prepared the tender based on the GPP criteria developed by the European Commission
for the Street Lighting and Traffic Signals product group. However, the most significant barrier
that hindered the smooth implementation of the tender and led to its delay is related to budget
issues. The implementation of green public procurement in low-income municipalities depends
on EU funds to a large extent and the available funding for this type of activity. In Preili, the first
tender attempt was interrupted in 2013, and got renewed in 2015 when a grant from the
government was provided. Finally, this GPP practice demonstrates high transferability potential
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considering that the needs addressed are common among EU regions and municipalities and the
demonstrated achieved benefits outweigh investment costs by far. The Preili County Council acts
as a knowledge/dissemination platform for other Latvian municipalities wishing to renovate their
street lighting system, by employing a green approach to tendering.

Procuring recycled paper through an environmental management system (Greece)
Background

Amaroussion is a suburban city with more than 100,000 inhabitants, located in the north-eastern
part of the Athens agglomeration (Greece). Amaroussion’s procurement activities are driven by
municipality’s commitment to improve environmental performance and sustainability. To this
end, all tendering procedures are being carried out through an Environmental Management
System (EMAS), which prescribes the technical specifications for procuring environmentally
friendly products and services. Amaroussion was the first municipality in Greece to be registered
under the EMAS scheme in 2006. In addition, the municipality has received the National EMAS
Award (2009) for applying green criteria in its purchasing practices [2].

Subject
Procuring sustainable paper to cover municipality’s office needs

Procurement objectives

The municipality published in 2006 a request for tenders, inviting suppliers to submit a bid to
supply the municipality with recycled paper (A4 sized). The quantity requested was 430 packets
in total. Each packet had to include 5 units with 500 pieces of multi-purpose copier paper each.
The primary objective was to cover municipality’s needs for paper by implementing a public
procurement process that will assist in a) reducing the demand for natural resources to be used
as raw materials during the production, b) excluding dangerous substances as ingredients, c)
favouring products that are re-useable and recyclable, and d) promoting packaging material
made from recycled material.

Criteria and specifications

The contract was to be awarded to the supplier offering the most economically advantageous
tender (MEAT) and complying with a number of technical and environmental criteria. Before
publishing the call, the municipality conducted a research to evaluate the availability of recycled
paper (A4 sized) in the Greek market and to define the quality specifications that can be satisfied
by local suppliers, whilst ensuring the least negative impact on the environment. Based on the
research, the following sustainability award criteria were applied:
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o At least 80% of the paper’s raw material should be from recycled paper fibre.

e No chlorine substances during the manufacturing process (TCF — Totally Chlorine Free)
e The level of paper brightness should be greater than 80 according to ISO 2470

e Their compatibility should be according to the DIN 19309, AFNOR Q11-012

Results

The tendering procedure was successfully implemented, even though only one supplier managed
to comply with the environmental requirements prescribed in the call. Prioritising
environmentally friendly products (such as recycled paper) has contributed in lessening
municipality’s reliance on natural resources, minimising health risk associated with the use of
chemical substances and preventing hazardous effects on water ecosystems and soil degradation.
As the Municipality of Amaroussion is registered under ISO 14001, all suppliers are now
acquainted with its environmental policy concerning GPP. Furthermore, this practice paved the
way to include environmental and sustainability criteria in all municipal tenders.

Conclusions

The procurement process did not go without problems. Public authorities experienced difficulties
in identifying suppliers that were able to fulfil the defined environmental criteria. The results
showed that the market was not mature enough to adopt green business practices. This was also
due to the limited demand for environmentally friendly products and services, resulting from the
lack of environmental culture within the society. Another problem encountered during the
implementation was that the price for recycled material was 25% higher, compared to the typical
paper. To overcome this barrier, the municipality collaborated with 6 other Greek public entities
to increase the amount of purchased paper and therefore achieve a better price. Indeed, this
approach managed to reduce the price significantly, resulting in paying only 6% more for the
recycled paper. There have been many municipalities that have applied the same tender
requirements to procure recycled (A4 sized) paper for covering their office needs. Therefore, this
practice demonstrates high transferability potential as the needs addressed are common among
public administrations across the EU, and the tendering procedure does not entail significant
implementation risks nor organisational resistance.
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Chapter 3. Life Cycle Costing

3.1. Definition

Life Cycle Costing (LCC) is a concept that we all are familiar with and apply it in our daily lives,
even if we do not realize it. Simply put, we apply a form of LCC whenever we are trying to decide
if something we wish to buy is a good idea, not only based on its purchasing cost but also its cost
while using it and maintaining it. Two obvious examples are buying a car or an air conditioning
unit. Examining the fuel consumption of the car or the energy consumption of the AC unit is
crucial for us to decide if purchasing the product will prove financially beneficial.

If we apply the same logic and we take into consideration all related costs that arise by purchasing
a product or service before we proceed to its purchase, then we have applied LCC. As the Article
68(2) of Directive 2014/24/EU defines it:

Life-cycle costing (LCC) shall to the extent relevant cover parts or all of the following costs over
the life cycle of a product, service or works:

(a) costs, borne by the contracting authority or other users, such as:
(i) costs relating to acquisition,
(ii) costs of use, such as consumption of energy and other resources,
(iii) maintenance costs,
(iv) end of life costs, such as collection and recycling costs.

(b) costs imputed to environmental externalities linked to the product, service or works during its
life cycle, provided their monetary value can be determined and verified; such costs may include
the cost of emissions of greenhouse gases and of other pollutant emissions and other climate
change mitigation costs.

We can immediately realize the long term financial benefits of the above approach even for small
purchases. When the same logic is applied in organizations with large monthly purchasing needs
where efficient spending is crucial, the long term benefits become substantial and almost
necessary. This has been embraced in the last several years, both by the private and the public
sector, who are taking drastic actions to incorporate LCC, as much as possible, in their financial
practices.
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3.2. Benefits

LCC can be complicated in the beginning and it adds an extra level of research and investigation
during a procurement process. However, its recent uptake by large organizations and
international institutions (mainly the European Commission - EC) proves that its benefits far
outweigh the extra burden.

e The first obvious benefit is the reduction of costs as it was mentioned above. Knowing in
advance what a total cost will be for a series of products or services, can help the buyer
choose the most long term cost efficient option. In large corporations or public authorities
who have large and consistent purchasing needs and the spending efficiency is crucial,
the cost reductions can be substantial.

e The second benefit of adopting LCC during the purchasing process and closely related to
the first one, is the transparency of future operational costs. Early investigation of future
needs (e.g. high maintenance or cheap disposal) will lead to informed and aware buyers
who can make their purchasing decisions based on the highest value for money option.

e Another benefit which applies mostly in large projects where design is also a part of the
early process is steering design decisions towards the reduction of total costs. An example
of this would be in construction projects (e.g. for renovation) where requests for offers
would also take into account the LCC prospects of each offer.

e Finally, another important advantage in incorporating LCC is its flexibility regarding the
meaning of the word “value” in our decision for the product or service with the most value
for money. Value may refer to purchasing cost, to the quality of the product or to the
environmental impact of the purchase. While the latter is such an important
consideration, currently the economic evaluation of the environmental externalities (i.e.
broader consequences, especially on the environment) in LCC, presents many issues, such
as high complexity and debatable results. Considering the major challenges of human
impact on the environment that we face globally, there is a lot of effort (and progress) in
the methodologies monetizing the environmental impact (such as the gas emissions),
trying to address these issues and make LCC for environmental externalities a more
straightforward and efficient process.

The ecological considerations of purchased products or services will become more and more
important. Contrary to the financial analysis, where short term benefits can even surpass in
significance the long term effects in some cases, this is not the case for the environmental
analysis. Focusing on the long term effects is the only sustainable option, thus making LCC a
perfect (and in many cases necessary) tool to achieve that goal.
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At this point, it would be helpful to mention that there is an entire field that analyzes methods
for quantifying environmental impacts of products and services (e.g. emissions and waste), called
Life Cycle Assessment (LCA). While LCA and LCC share many common characteristics, the
objectives of these two tools are different and one should not be confused with the other.

3. 3. Flexibility

By definition LCC refers to the consideration of several costs related to the purchase of a product
or service, that is acquisition costs, maintenance and usage costs, end of life costs and costs
related to environmental externalities expressed in monetary value. However, the level of
adoption can be partial, meaning that one can select to take into consideration only a subset of
these costs during the procurement.

One of the most common approaches, if someone decides to make a purchase with criteria
beyond the typical lowest acquisition costs, is to also evaluate the maintenance, usage costs and
end of life costs and to avoid the monetary evaluation of the environmental externalities which
as mentioned above, is not an easy task yet. This approach is called Total Cost of Ownership (TCO).
The TCO is an estimate of the direct and indirect costs of a product now and in the future and its
focus is strictly on the financial consequences concerning that particular product.

The full embrace of LCC, if someone decides to adopt it, includes the calculation of the TCO and
then goes several steps further. One extra consideration is accounting for possible consequential
costs or benefits to the organization that cross over other sectors. For example, will the
organization gather knowledge by purchasing this product, will it present opportunities of future
collaboration and expansion, will it increase its effectiveness in other aspects? If the answer to
the above questions is yes, then it may be for the benefit of the organization to purchase this
product event if it will lead to an extra short-term financial cost.

Also, in LCC, the focus transcends the limits of the organization that makes the purchase and
evaluates the direct and indirect impact of any optional purchase to the society. It then expresses
this impact into monetary value, through a well-defined and broadly accepted methodology in
the literature, and adds this amount to the expected cost. The social aspect that is usually
examined is mainly the environment, but can also be the impact on (un)employment, health and
education. For example, a public institution may identify that the usage of a specific product is
connected with increased gas emissions. This may weigh negatively in purchasing this product
even if its purchase would be beneficial in the TCO context because the monetary equivalent of
the increased gas emissions would change the offer to non-beneficial financially.

A visual representation of the above is presented in Fig. 1 by ISO 20400.
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Fig. 1. Different levels of LCC application (source: ISO 20400)

The level that each organization decides to incorporate LCC in its procurement practices depends
on its priorities. In the private sector, where short term financial success is imperative for its
survival, most limited approaches may be choses. However, in public authorities who ultimately

serve society, and the external impacts (out of the organization limits) will eventually reach the

society itself, there is a strong motivation to ensure that LCC is adopted to its full potential.

Unfortunately, as mentioned before, the well-defined and broadly accepted methodologies
required to make the cost estimations for the societal consequences and allow for the full
utilization of LCC, are not a reality for many products yet. While there have been significant
efforts (e.g. the efforts of public institutions to monetize the CO2 emissions related to a product),
it is still a field with many challenges still to be addressed.

This is why, in this methodology, when we present the environmental externalities connected
with the purchase of a product, we mention both the ones for whom there is a financial
representation in the tools mentioned but also the externalities that they are not considered
during the calculation of the LCC with the help of the tools. For the latter, we decided to provide
the background (cause) of these externalities and provide the relevant European GPP criteria.
Since this is not considered LCC due to the lack of the estimation of the corresponding financial
costs, we include them for two reasons. First, in a possible future update of this methodology,
there might be progress on the monetary evaluation methodologies for these particular
externalities. Thus, there will be added easier within the LCC context. Secondly, environmental
aware officers may find helpful The GPP criteria even if not connected strictly with LCC.
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3.4. LCCin public procurement

Public procurement is an excellent field for LCC application because procurement needs of public
authorities are characterized by regularity, commonality and of large quantity. Regularity makes
the adoption of LCC easier, since the methodology of tendering will be consistent. For example,
if a public authority utilizes LCC for purchasing paper, it may use the same approach two years
later when their need in paper will reemerge. Commonality in needs also makes the LCC adoption
and expansion easier, this time across different public authorities. A successful tender based on
LCC principles in a common P.A. procurement case, such as for indoor lighting, can be easily
transferred to another P.A, and even an unsuccessful one may prove helpful and provide lessons
to all public authorities in the region. Finally, the regularity and commonality in P.A. needs lead
to a large demand for a specific basic range of products. As explained earlier, the large demand
maximizes the long term financial and environmental benefits of the LCC approach and provides
incentives for the market to adjust faster to the new requirements.

It was for the above reasons that EC decided to strongly promote LCC practices across the public
authorities in alignment with GPP policies in European countries. By 2016 every European
country had to incorporate to its national law the EU directives 2014/24/EU, 2014/25/EU, which
allows and promotes a life cycle cost approach in all public procurement with focus on the
environmental impact. Since this introduces a new layer in public procurement procedures which
is followed by a series of challenges, it requires calculated studying and careful planning in order
to harvest the most benefits. To this end, EC has also financed a number of projects with the
objectives to promote LCC in European regions, to study proper methodologies for several basic
products, to evaluate and maximize possible benefits and to develop a range of tools that
accommodate the incorporation of LCC in public procurement practices.

3.5. Challenges

LCC in procurement adds an extra layer to an already complex field which is procurement.
Therefore, it is evident that it will be accompanied with several challenges that need to be
addressed. According to the LCC State of the Art report [5] by Regional Networks for Sustainable
Procurement (SPP) the main challenges are the need for reliable data for the proper calculations
to take place, the complexity of environmental issues making their evaluation uncertain and
difficult, the lack of users knowledge and familiarization of LCC concepts in procuring
departments and the occasional conflict between cost efficient and environmental friendly
solutions. The report has also identified a set of solutions that address these challenges. Among
others, it suggests the proper selection of products and services that benefit most by LCC
practices, the establishment of a policy framework with clear environmental objectives, the
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utilization of monitoring during the lifecycle to refine future LCC applications and the training and
networking of public authorities staff.
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Chapter 4. LCC in practice

The objective of this chapter is threefold. The first objective is to translate the LCC concept into
practical steps and considerations when procuring particular products. This means answering
guestions such as which features should procurers pay attention to, which criteria should help
them towards their goals etc. The second objective is educating procurers on the environmental
repercussions of these products and what are the available tools to minimize them. Thirdly, for
every product, we present available tools that have been developed by public authorities and
institutions to ease the application of LCC in these products by automating calculations of
complex features, such as the long-term cost of energy consumption.

As explained earlier, the process of expressing environmental externalities to monetary value
presents many challenges. Therefore many of these externalities are not part of the LCC
calculation that takes part in the presented tools. However, we have included them in the
description for two reasons. First, in a possible future update of this methodology, there might
be progress on the monetary evaluation methodologies for these particular externalities. Thus,
it will be easier to expand this methodology and it will be good for the procurement officers to
already have a perception of the full repercussions attached with the purchase of each product.
Secondly, for these externalities we decided to provide the relevant European GPP criteria. It is
a good opportunity to provide alternatives to these issues for environmentally concerned readers,
even if these criteria do not belong within the context of LCC but in GPP in general.

4.1. Lighting

LCC principles

Lighting is one of the products/services where LCC has been largely incorporated by public
authorities. The reasons for its success are the advancements in energy efficient lighting
technology, the fast reduced payback period due to resulting reduced electrical bills and the
support of its usage by public authorities. According to the preliminary report for the Revision of
the EU Green Public Procurement Criteria for Street Lighting and Traffic Signals [15], by 2017
many old types of lamps have been of are being phased out, such as the High pressure mercury,
the Halophosphate Fluorescent Lamps and the High Pressure Sodium (HPS) lamps. According to
the same report, while the latter type (HPS) by 2015 was the dominant road lighting technology
with 53% of market share, in the projects where new luminaires are installed, LED luminaires are
dominating the market. The following table from the Procurement & Design Guidelines for LED
Street Lighting by Premium Light Pro shows the advantages in energy efficiency when using LED
technology compared to alternatives taking into account their extended lifetime [5].
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Table I. Sample values of power density indicator / annual energy consumption indicator (AECI) for a two-lane road for
motorized traffic [5]

Lighting Lamp type

class High pressure mercury  Metal halide  High pressure sodium  Low pressure sodium ~ LED

M1 45/5.0 M-41/40-53 25-32/30-38
M2 100/1048 50/4.6 31-40/32-42 24-27/24-25
M3 84/60 47/36 40/28-31 M-38/25-24 23-25/1.5

M4 90/50 60/3.1 41-47/23-25 M-42/18-24 23/1.1

M5 86/32 30/09 4417 B-45/11-14 24/08

Mé 85/19 /08 45-49/02-12 20-27/04-05

As long as the performance requirements in street lighting (e.g. luminance, glare etc.) are met
based on national laws and/or European standards (e.g. EN 13201), the factors that should be
taken into considerations when estimating LCC are the following:

Energy efficiency: Technology has made big leaps in producing lamps with high energy efficacy

(Im/W). High Pressure Sodium and LED lamps showcase double energy efficacy compared to High
Pressure Mercury lamps. Although the lamp technology is a major factor towards energy efficacy,
the latter depends on many other factors, such as the proper design of the overall lighting
structure, the chosen geometry, the incorporation of dimming control etc. According to a case
study on street lighting where multiple options for reducing life cycle costs were examined, it
was found that the options that reduced energy consumption were the main contributors to life
cycle cost reduction [6].

Lifetime: Another important factor in reducing LCC is product lifetime. Longer time before
product failure may compensate for increased purchasing price. There are two factors that
should be taken into consideration when estimating a product’s performance vs time based on
the IEC 62722-2-1 standard.

The first factor is the performance depreciation of the product. One metric to estimate that is
called average rated life Lx and it corresponds to time needed for a lamp’s luminance
performance to degrade to (100-x percent). For example, L80 = 20000 hours means that after
20000 hours of operation, the lamp’s output will decrease by 100-80 = 20%. A second metric for
performance depreciation is called rated life LxBy and indicates the time that needs to pass in
order for the products that may perform maximum at level x to be at the percentage of y. For
example, L80OB20 = 30000 hours means that after that time, 20% of the products will perform at
80 luminous flux or less. The second factor of the product’s lifetime is the time to abrupt failure
Cz which indicates the time after which the z % of the installed products will have failed. The
manufacturers usually provide the above metrics for their products and for a range of
applications.
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Dimming: Dimming is the capability of adjusting the illumination levels of a light source to meet
to specific locational, operational or temporal needs. Taking into account the weather and/or the
traffic conditions through timers, light sensors and traffic detectors, these strategies can save a
large percentage of unnecessary operation time in maximum illumination. Timers may provide
the necessary information to change illumination levels between dusk and night. Light sensors
help in adjusting the output to weather conditions which affect the lighting needs, such as cloudy
days. And finally, in low traffic, where full operation is completely pointless, traffic sensors may
lead to substantial savings as well.

LCC calculation: The formula for LCC calculation based by Joint Research Centre (JRC), the
European Commission’s science and knowledge service [15] is given by:

LCC = Z CAPEX + Z(PWF x OPEX)

where:
LCCis the life cycle costing.

CAPEX (Capital Expenditures) is the purchase price (including installation) or so-called
capital expenditures.

OPEX (Operational Expenditures) are the operating expenses per year or so-called
operational expenditures, such as operating and maintaining the lighting system, costs
for electricity, relamping, repair, maintenance and end of life.

PWEF is the present worth factor with PWF = (1 — 1/(1+ r)N )/r.
N is the product life in years.
ris the discount rate.

Note that the Net Present Value (NPV) of the OPEX is equal to PWF x OPEX. OPEX can be
composed of several expenditures, e.g. electricity and re-lamping. The PWF is usually smaller
than one which means that an advantage is given to costs and expenses that can be postponed.

Calculating CAPEX is somewhat straightforward. They mainly include the purchasing price and
the installation/labor costs. OPEX in lighting systems mainly include electricity costs,
maintenance/labor costs (lamp replacement, repairing, checking, cleaning etc.) and end of life
costs (uninstallation, disposal). The calculation of such costs however is more complicated, since
it encompasses the prediction of volatile financial costs. For the prediction of these future costs
to be as accurate as possible, the calculation must take into account interest, inflation and
discount rates.
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A common approach is to calculate the discount rate r as interest rate minus inflation rate.
Discount rates are used to calculate the Net Present Value (NPV) in TCO or LCC calculations to
compare costs and benefits that occur in different time periods [6]. The Total Cost of Ownership
(TCO) is equal to the Capital Expenditures (APEX) and the Net Present Value (NPV) of all
Operational Expenditures (OPEX). Currently in preparatory studies for ecodesign a discount rate
of 4 % is used, but given the current economic conditions this can be lower, e.g. 2% [15].

Externalities

There are three main environmental concerns when considering lighting solutions. Gas emissions
(such as CO2 and acidifying gases) related to the electricity consumption, light pollution and poor
resource efficiency due to low material lifetime.

Gas emissions. Fossil fuels generated electricity is a major contributor to greenhouse gases and
as a result to climate change. In LCC, there has been particular progress in calculating electricity’s
impact in climate change in monetary terms. The first three tools presented below, do include
that particular impact and provide the financial calculation of this impact to the user. So far, this
is the only externality that is considered in calculating lighting’s LCC in the tools presented.
Therefore, there are two ways that could and should be adopted to decrease LCC when procuring
lighting systems (so far). The first is selecting systems that reduce the electricity consumption
which affects LCC both through the reduction of TCO and the externality’s impact (by adopting
solutions, such as high luminance efficacy luminaires and dimming technology systems that they
have been discussed earlier). The second way is to promote electricity generated from renewable
energy sources which affects the LCC from the externality aspect. This is often done by utilizing
contracts that cover the entire electricity provision (e.g. electricity needs for buildings) and not
solely for lighting. Various verification methods exist in all European countries that can be used
in the tender process and guarantee the source of the energy, such as national Guarantee of
Origin schemes and/or ecolabels.

Resource efficiency. Resource efficiency is connected to the lifetime of materials used in the

lighting system. Selection of longer lifetime products also affects the total cost of ownership, thus
it has been discussed in the previous section.

Light pollution. Light pollution is defined as the presence of anthropogenic light in the night

environment. It is exacerbated by excessive, misdirected or obtrusive uses of light, but even
carefully used light fundamentally alters natural conditions. As a major side-effect of urbanization,
it is blamed for compromising health, disrupting ecosystems and spoiling aesthetic environments.
One of the major factors of light pollution is street lighting and is caused by over-illumination and
by light “leaking” beyond the direction it is intended to go. This increased and “trespassing”
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illumination may cause sleep cycle disruptions to humans and animals and may have crucial
impacts to ecological dynamics (such as navigational problems to birds and insects).

For this type of externalities by lighting, there is no methodology included in the tools that can
express it in monetary terms, i.e. it cannot be included in LCC calculation. There are, however,
three main considerations when designing and installing a street lighting system that can help
alleviate the issues above, that is worth to mention in case an officer wants to address this issue
in a context outside of LCC and related more to GPP.

Firstly, the directional efficiency of the system must be increased by proper design choices and
selecting luminaires with high upward light output ratio (ULOR) or Ratio of Upward Light Output
(RULO), which is the amount of light emitted above the horizontal plane at the position of the
luminaire. EU green criteria for RULO are set to 0.0 % to minimize light pollution. LED technology
is quite efficient in exhibiting low light “leakage” and high directional efficiency.

Secondly, the intensity of lighting should not exceed the necessary levels for what it is intended.
This can also be achieved by proper lighting system design and through the utilization of
technologies that allow adjustable lighting. Dimming through sensors and other means (e.g.
timers) that adjust the light sources to the current conditions has already been discussed.

A third consideration regarding the minimization of ecosystem disruption is the light source
parameters. It has been shown that many species are mostly affected by light emitting in specific
spectrum. For example, Earth's atmosphere scatters and transmits blue light better than yellow
or red light, therefore first generation blue-light LED road luminaires are more polluting than
sodium lamps. As a result, luminaires that are characterized by low emission in those waves
should be preferred. EU GPP criteria uses the G-index value to evaluate the blue light content of
the luminaire and it should be taken into account when the task in hand in lighting in areas where
wild life may be present, e.g. in parks or forest areas.

Available LCC tools

Lighting is one of the largest sources of energy consumption under direct control of public bodies.
By deploying innovative and advanced street lighting technologies e.g. LED fixtures, we can
improve visibility and reduce light pollution, while at the same time, we minimize energy
consumption by 50%.

Nowadays, innovative lighting solutions are advancing at a rapid pace and look promising in terms
of energy savings however a vast amount of indoor lighting systems used in the private and public
service sector are still based in former technologies (e.g. T8 Fluorescent tubes with
electromagnetic ballasts and halogen lamps). By replacing these technologies with innovative
LED indoor lighting systems would certainly prove to be beneficial throughout time. Instead of
conducting retrofit of existing luminaires which could result in emerging challenges by having to
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alter lighting distribution accordingly, it is highly recommended to replace both luminaires and
lamps [12]. By increasing the efficiency, optimizing the luminaire design and developing flexible
lighting control systems, we may enhance the lighting performance using cost-efficient methods
for different indoors/outdoors lighting and traffic conditions. For example, LED Lighting methods
include flexible lighting control, user-controller luminaires, imitation of outdoor lighting variation
over the day, as well as smart lighting and better use of daylight. Since there is very little
information on how to efficiently apply energy-saving lighting system in outdoor areas, it seems
necessary to shed some light and tackle the underachievement of the market penetration by
providing knowledge to the proceeding market and by taking advantage of the large potential for
improving local and national policies that support the implementation of LED lighting systems [5].

To this end, several authorities have developed LCC tools that ease the transition to new, energy
efficient lighting solutions both for outdoors and indoors applications. Many tools are limited in
calculating TCO and they do not utilize full LCC (with externalities) though some do. Below we
present several such tools and we provide details on their basic functionalities and features to
help procurement professionals and decision makers at federal, local and municipal levels. While
the list of tools presented is not exhaustive, we believe it is a great start for any person who is in
charge of commissioning new outdoor/indoor lighting installations or renovating existing, ones
to familiarize themselves with the available solutions.

Generic luminaire by the European Commission - Outdoors and indoors applications -
(http://ec.europa.eu/environment/gpp/pdf/SF SSSUP ELCC.xIsm )

The LCC Calculation tool for generic luminaire has been developed by the European Commission
(EC) in order to be used for the tender evaluation [8]. The main feature of this tool is the
evaluation of direct costs for both indoor and outdoor lighting throughout the product life cycle
in support of public procurement procedures. The tool provides, in addition to direct costs,
complementary information on the evaluation of environmental externalities (indirect costs) and
has been developed in line with Art. 68 of Directive 2014/24/EU. The evaluation of environmental
externalities is limited to the use phase of products; therefore, the tool does not provide
comprehensive and life-cycle based information on the environmental profile of such products.
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Fig. 2. Introduction of the LCC tool

How to use (http://ec.europa.eu/environment/gpp/pdf/LCC tool user guide final.pdf)

To use the tool, firstly complete the General Data that are to be used for all products within this
product family. Then, enter the discount rate that represents the difference in value between the
costs in the future (lower value) versus the costs in the present and the Amortization coefficient,
which allows a product cost to be distributed over different time periods on the basis of its life
and deterioration. Then it is necessary to type the electricity price costs per kWh and the number
of purchased items.

After completing the General Data, move on to the Product Specific Data, where each time it is
possible to create, edit or delete new product. After filling in the Supplier and Product name, it
is then possible to specify the detailed data for each product. For example, to complete single
lamp selling cost and number of lamps per luminaire. Also, the luminaire selling price and price

for equipment needed (excluding lamps and luminaires) and costs referring to costs for delivery
and transportation of the product from the vendor to the public administration must be defined.
Other costs include luminaire and lamp installation costs. As for the use and end-of-life data that
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must be filled, it is necessary to specify the total power absorbed by the luminaire, the total
number of operating hours yearly, the maintenance and service costs, the expected lifetime of
the product in years and the end-of-life costs that include costs of waste collection,
disassembling, etc.
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Fig. 3. Filling the ‘Use and end-of-life’ data

After completing the required fields, return to the main page, where by pressing the ‘Insert
Product Data’ button a new product can be added, or an existing product can be edited or

deleted. If the ‘Go to Output’ button is selected, the LCC calculations are divided into sub-
categories.

e The General Information presents generic supplier and product information.

e The LCC Results — Direct costs sub-category divides the overall costs into acquisition
costs, costs of use, maintenance costs and end-of-life costs, presented in a diagram.

e The Distribution of costs over time subcategory is another chart that show how costs
alternate in time.

e The Externalities subcategory depicts the effects in climate regarding the electricity
usage.
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Additionally, the use is given the options to either ‘Display Results for total purchased items’ or
‘Show overall LCC results’. It is also possible to print the excel, export the results to a specific
folder or open the exports folder. All the above stated functions are separated into different
buttons for convenience.
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Fig. 4. Results of the LCC tool

Lighting System by the National Agency for Public Procurement - Indoors applications -
(https://www.upphandlingsmyndigheten.se/en/subject-areas/Icc-tools

The following tool, developed by the National Agency for Public Procurement, is designed
especially for the procurement of indoor lighting and thus, it can be used when choosing criteria
or in the evaluation of tenders [9]. It also allows to the user to efficiently calculate the climate
impact, heavily based on the power consumption coming from the lighting system currently
operating.

More specifically, the tool can provide an approximation of the costs correlated to the system. It
is widely accepted that for an installed lighting system, the operating energy cost is a large
component of the overall cost, if not the largest, and we can see different scenarios during the
usage time by testing different rates of price changes. If we select to use an LCC tool in the
evaluation of tenders, the procurement documents should certainly describe the parameters
used in the calculation. The criteria are ready for download by visiting the National Agency for
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Public Procurement’s website. Yet, one thing to consider using an LCC-tool is to only include the
large cost items, or costs that is expected to differ between different suppliers, whereas
externality costs for environmental parameters can be included and calculated only if their
monetary value can be determined and verified in a way that is standardized. As for the tenders’
evaluation, the LCC cost will be included as a parameter in order for the most cost-efficient tender
to be evaluated. Quality criteria for the lighting system, such as light quality, are not included in
the tool and must be specified separately in the tender documents.

The LCC tool is based on present value method to be able to calculate future cost to present
value, an equation that is included in the tool. Other parameters such as discount rate, electricity
pricing and economic periods are just some of the criteria that are expected to affect the result
and should be decided upon consulting the Contracting Authority (CA).

The National AgencU‘ LCC-calculation for procurement of indoor lighting systems
for Public Procurement Version 1.0

Date: 2016-11-23

LCC- LCC-calc. LCC-calc. LCC- Tool- Reduction factors Response

Introduction b o s e o Climate impact factors Result

sheet

Introduction

General instructions for how to use the

tool

What is LCC?

LCC stands for life-cycle costing. By using an LCC-tool one obtains a total picture of the costs associated with the use phase of a product, service or
works. Comparisons can be made between different product alternatives and solutions. A life-cycle costing perspective can be used in many parts of the
procurement process, and is also useful when working strategically with the organisation's budget

How shall l use the tool?
This tool is designed especially for the procurement of indoor lighting. The tool can be used in the need's analysis, when choosing criteria or in the

evaluation of tenders. In this tool you can also calculate the climate impact based on the energy usage from the lighting system.

In the need's analysis, the tool can be used to et an early indication for the costs associated with the system. For a lighting system, the operating cost
for energy is a large component of the overall cost. By testing different rates of price changes one can see different scenarios during the usage time. The
contracting authority can also compare different alternative solutions through, for example, including or excluding lighting control systems.

If using an LCC-tool in the evaluation of tenders, the procurement documents must describe the parameters used in the calculation. How shall the

parameters be documented and which methods for measurements shall the data be based upon? Procuring entities can use the procurement criteria

ARLECEIET 2. LCCAT | 2.LCCA2 | 2.LCCA3 | 2.LCCA4 | 3.Tool parameters 4. Reduction factors, LENI 5. Climate impact factors 6.Result | 7.Response sheet | Blad1

Fig. 5. Introduction of the LCC tool

How to use

The LCC tool for the Indoor Lighting System calculates total LCC costs in the same manner as the
Outdoor Lighting System LCC tool, yet there exist a few noticeable changes. First things first, the
building descriptions based on the data provided by the CA must be entered such as the number
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of rooms that share the same room type and the coverage area expressed in m?, so that the tool
can calculate the room type’s LENI-number, a factor that represents the energy usage per m? for
each room type. In this tool, there is an option to add or remove types of luminaire, as well as
adding or removing room types inside the LCC tool.

The rest of the data is provided by the supplier and is divided in two categories, Luminaire Type

1 and Luminaire Type 2. Both categories require the same amount of information, beginning from

input fields that require from the supplier to enter the number of luminaires that are included in
the suggested solution per room type and the total price per luminaire. Then, the supplier must
type the material and labour installation costs per luminaire and the effect that a luminaire has
on the indoor system (including operation losses). From a pre-defined dropdown list, select the
intending type of control (this will either include manual or manual with presence detection or
manual with both presence detection and daylight). Next LCC tool criteria include defining
reductions correlated to the manual control factor, the daylight factor and the presence
detection control factor. The total reduction factor for control is locked and equal to 1 for every
defined room type. Upon entering an estimation of the maintenance costs per year (including
costs for cleaning/surveillance/lighting source/electrical ballasts), the only field remaining is the
external control device cost (different sub-category named as Control Device), a cost that must

be specified per room type. When completed, the LCC calculator will provide the LCC cost
outcome.
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The National Agency LCC-calculation for procurement of indoor lighting systems

Yersion 1.0
Duate: 2016-11-23

for Public Procurement

Tool- Reduction factors

Introduction

LCC-calc. LCC-calc. LCC-calc. LCC-calc.
A

Climate impact factors

Result (o=

control

Az Az Ar parameters.

sheet

LCC-calculation System alternative 1

Calculation conditions (given by the contracting authority)
PROJECT

DATE

ADMINISTRATOR

years

1.75%

SEKMKWh

With the buttons you can add or remove types of luminaires
(rows) and types of room (columns),

Add type of iminsire ‘ Add type of room ‘

kaCO2kkh

hipcar

Delete type af luminaire ‘ Delete type of roam ‘

Description of building and lighting suggestion

DESCRIFTION OF THE BUILDING [provided by the CA]
~

Room types Room type 1 Room type 2 Room type 3 Room type 4

~
aty 1 1 1 1
LS
milroom 1 1 1 1

Number of rooms of the zame type
Arsn
DATA (from capplier]
LUMINAIRE TYPE 1

21| Humber of luminai

-
At
.
SEKIpicce
~
SEKYpicce
~
wipiaca

[ HNons

¥ sEKdyear

‘
a
b
SEKIpiacs
Y sEKipiacs

~
wipiece
~

Mone Mone

Fig. 6. Filling data of the LCC tool

The LCC tool result variables for the Indoor Lighting System are identical to the result variables
from the Outdoor Lighting System. It is possible to see the result for an entire building, which
includes the LCC total cost, the energy cost per year, the energy cost if full time usage occurs and
the experienced climate impact. In addition (and as opposed to the tool for outdoor systems),
the user can also see metrics regarding the room types, such as the total cost per room type and
the LENI-number per room type. The constructed diagrams are also the same with the LCC
outdoor tool, revealing firstly the total LCC costs divided into investment, energy and
maintenance costs and secondly the energy usage and climate impacts per year.
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Fig. 7. Results of the LCC tool

Lighting System by the National Agency for Public Procurement - Outdoors applications -
(https://www.upphandlingsmyndigheten.se/en/subject-areas/Icc-tools,

As with the Indoor Lighting System from the National Agency for Public procurement, the
following tool applies to outdoor lighting and is designed especially for the procurement of
outdoor lighting. It can be used when choosing criteria or in the evaluation of tenders, while also
allowing the user to efficiently calculate the climate impact, based on the energy consumed in
the operation of the lighting system (as also described with the indoor lighting system) [10].

More specifically, the tool can provide an approximation of the costs correlated to the system. It
is widely accepted that for an installed lighting system, the operating energy cost is a large
component of the overall cost, if not the largest, and the user can see different scenarios during
the usage time by testing different rates of price changes. If a procurer wishes to use an LCC tool
in the evaluation of tenders, the procurement documents should describe the parameters used
in the calculation. The criteria are ready for download by visiting the National Agency for Public
Procurement’s website. Yet, one thing to consider using an LCC-tool is to only include the large
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cost items, or costs that is expected to differ between different suppliers, whereas externality
costs for environmental parameters can be included and calculated only if their monetary value
can be determined and verified in a way that is standarised. As for the tenders’ evaluation, the
LCC cost will be included as a parameter in order for the most cost-efficient tender to be
evaluated. Quality criteria for the lighting system, such as light quality, is not included in the tool
and must be specified separately in the tender documents.

The LCC tool is based on present value method to be able to calculate future cost to present
value, an equation that is included in the tool. Other parameters such as discount rate, electricity
pricing and economic periods are just some of the criteria that are expected to affect the result
and should be decided upon consulting the Contracting Authority (CA).

The National AgencgQ LCC-calculation for procurement of outdoor lighting systems
for Public Procurement Verionaa

Date: 2016-11-23

Tool- Climate impact

Introduction LCC-calc. Result Response sheet

parameters factors

Introduction

General instructions for how to use the
tool

What is LCC?

LCC stands for life-cycle costing. By using an LCC-tool one obtains a total picture of the costs associated with the use phase of a product, service or
works. Comparisons can be made between different product alternatives and solutions. A life-cycle costing perspective can be used in many parts of the
procurement process, and is also useful when working strategically with the organisation’s budget.

How shall | use the tool?

This tool is designed especially for the procurement of outdoor lighting. The tool can be used in the needs analysis, when choosing criteria and in the
evaluation of tenders. In this tool you can also calculate the climate impact based on the energy usage from the lighting system

In the need'’s analysis, the tool can be used to get an early indication for the costs associated with the lighting system. For a lighting system, the
operating cost for energy is a large component of the overall cost. By testing different rates of price increases, one can see different cost scenarios during
the usage time. The contracting authority can also compare different alternative solutions through, for example, including or excluding control systems.

If using an LCC-tool in the evaluation of tenders, the procurement documents must describe the parameters used in the calculation. How shall the
parameters be documented and which methods for measurements shall the data be based upon? Procuring entities can use the procurement criteria
“The lighting system's life cycle cost (LCC)". The criteria can be downloaded through the National Agency for Public Procurement's website. One rule of

AMOUCE ST 2. LCC-calc. | 3.Result | 4.Tool parameters 5. Response sheet 6. Climate impact factors @

Fig. 8. Introduction of the LCC tool

How to use

The Outdoor Lighting System LCC Tools begins by demanding the General Calculation Conditions

to be entered. These conditions are specified by the CA and includes criteria such as usage time
(where we consider the luminaire with the best expected lifespan specifications), a discount rate
that represents the approximate estimation of future costs to present costs, electricity prices and
annual electricity price changes. Other parameters such as total operating hours per year,
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operating hours when the system is on full power and operating hours when the system is
consuming reduced level powers.

The next category is the Data filled by the Supplier. The user is presented with columns that

include filling data for the specific facility, as well an additional facility options for consideration.
By using the “Add Column” button, it is possible to add new options to be considered, whereas
using the “Remove Column” deletes the last extra option. The supplier data is divided into sub-
categories, starting off with the Investment Costs, where we type the luminaires quantity, the

total price for each luminaire (per piece), the material and labour installation costs per luminaire,
the number and the price per pole and foundation (if the poles are tender-included), finishing
the calculation with the external control device cost.

The Operating Costs are calculated by completing the effect each luminaire has (this includes

operating losses and system effects), as well as the effects from the reduced power level available.

The Maintenance Costs include parameters such as light source cost per luminaire, labour cost
for replacing light sources and the interval for replacing light sources according to the operation
and management plan. Of course, light sources are not the only criterion, since electrical ballast
cost per luminaire, labour cost for replacing electrical ballasts and the interval for replacing
electrical ballasts, again according to the operation and management plan. Upon completing the
aforementioned parameters, lifespan fields come into play, requiring from the supplier to enter
luminaire and pole lifespan, the labour cost for the inspection of the system and the inspection
interval in years. Finally, we complete the labour cost for surveillance and the surveillance
interval in years and the LCC tools now has to calculate the LCC cost based on the data collected
from the input fields.
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Fig. 9. Filling data of the LCC tool

The results gathered from the LCC calculation provide an initial total cost for the specific facility

and the alternative facilities. After the total cost, the tool presents the energy costs per year and

in full usage time, while also estimating the climate impact per year. In the end, the tool reveals

the energy cost savings per year, compared to our current facility.

By changing tabs in the Excel tool and moving to the result tab, not only are the statistics based

on the previously defined total LCC costs available, but the user can also see 2 diagrams per study

case. The first diagram divides the total LCC costs into investments, energy and maintenance

costs, all 3 graphs with different colors, whereas the second diagram depicts both energy usage

in comparison with the climate impacts.
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Fig. 10. Results of the LCC tool

SEAD by the Clean Energy Ministerial - Outdoor applications -
(https://superefficient.org/tools/street-lighting-tool

The Super-efficient Equipment and Appliance Deployment (SEAD) Street Lighting tool is an Excel-
based tool that calculates expected energy use, light performance and LCC costs for outdoor
lighting upgrades from the most common road infrastructures. It is an initiative of the Clean
Energy Ministerial and a task within the International Partnership for Energy Efficiency
Cooperation and gives the opportunity to quickly and with ease evaluate the efficiency, the
quality, the technical compatibility and the lifetime costs of different street lighting products,
targeted for government procurement officials. As a result, it may help municipal officials in
making more informed procurement selection to mitigate the complexity that buying new street
lighting products involves [11]. It should be noted that the tool focus on Total Cost of ownership
and does not include costs related to externalities (full LCC).

The SEAD street lighting tool identifies the optimal lighting product for any circumstances,
allowing users to evaluate without much complexity lighting products e.g. LEDs and conventional
fixtures, based on technical specification, lighting quality, costs and energy savings.
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SEAD Street Lighting Tool v1.8.1

I Select Language: ] English ] -

SEAD Procurement Tool for Energy Efficient Street Lighting

Have comments or feedback? Send an email to sitoolkit@superefficient.org
This tool and accompanying street lighting technology profile are available at www.superefficient.org

Road Geometry Lighting Standards Fixtures Costs Confirmation Delete [ES Add [ES Files

Fig. 11. Introduction of the LCC tool

How to use (https://staging.superefficient.org/uploads/site/SEAD-Street-Lighting-Tool-Reference-
Guide vl1.pdf)

The lighting tool appeals to many different cases of users. First time users from small
municipalities may perform basic assessments of lighting options by using common road
configurations. Experienced light designers may visualize products for specific road and pole
infrastructures through a variety of different choices at the same time. Users that are
manufacturers can provide consistent recommendations about the optimal lighting fixtures for
specific road configurations. More specifically, the LCC tool allows us to identify best outdoor
lighting solutions for common road layouts, analyze and compare large numbers of lighting
fixtures at the same time, calculate potential energy savings and cost reductions after applying
efficient street lighting methodologies and reach up to 50% in energy savings.

The SEAD Street Lighting tool is available in 4 languages, in English, Spanish, French and Russian.
The tool’s functionality is divided into subcategories that include:
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e Input about road and lighting fixtures, where the tool assumes uniform pole placement
and lane configuration only for straight roads.

e Input through IES files about photometric data that can be used to calculate light quality
on the road surface for more than one fixture at a time.

e Thetool calculates the appropriate metrics and decided if the user-described fixtures pass
or fail the light quality criteria based on relevant lighting standards.

e Performing the LCC analysis for fixtures that are compared to a single baseline fixture.

The input that must be provided by the user is divided into 5 sub-categories. The first category is
the Road Description, where road geometry inputs describe the general size and shape of the

road section, alongside with the poles’ placement and their size. Road Geometry section includes
factors such as the number of road lanes, the lane width and the median width (documented as
the median space between two travel directions). Light Geometry refers to pole placement,
mounting height of the luminaire (documented as the distance above the surface road that the
fixture is installed), pole placing, pole setback (distance from the edge of the road to the pole’s
base) and arm length. Last field that must be completed is the road surface type, which describes
the amount of light that reflects on the surface of the road from the observer’s point of view.

SEAD Street Lighting Tool v1.8.1

Previous n 2 3 4 s
Describe Road Set Lighting Targets Choose Fixtures Identify Costs Confirm Inputs

i ety s el e e 200 shaps ofthe s saction, 25wl s the placement and sina of pades. Enter cabes for b
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View your inputs:

Basel

Fig. 12. Filling data of the LCC tool
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Step 2 of the tool is Setting the Lighting Targets. When measuring the quality of the light, it is
possible to use two different measurements, illuminance (light that is hitting the road) or
luminance (light that the observer sees). The tool allows for the use of both metrics, or if only

one of them. As for the calculation method, the tool supports two different methods, either the
[llumination Engineering Society of North America RP-8-00 (IES) or the Commission
Internationale de L’Eclairage Standard 115:2010 (CIE). It is best to choose the CIE standard to
follow European standards for the LCC tools.

Step 3 of the tool requires the User to choose if desired to add new fixtures or delete existing
ones, under the ‘Choose Fixtures’ Tab. In order to add a add fixture, the user must select the

appropriate fixture data by obtaining the IES files from the manufacturer. The tool also several
sample fixtures, in case the user intends only to quickly test the tool’s functionality. If the user
decided to delete a fixture, he selects the fixture data to remove from the list of all available
fixtures and is required to confirm the data deletion.

Step 4 of the SEAD tool is the Costs Identification. Variables such as operating hours per year,
electricity price, percentage of energy inflation rate per year and discount rate (used for

calculating net present value and return on investment) must be filled in order for the user’s
input to be completed.

The tool’s final step is only an Input Confirmation category and is needed in order to perform all

calculations. A ‘Quick Check’ present information over user’s input and by selecting ‘Review All
Inputs’, information is presented regarding all inputs and fixtures. By selecting ‘Calculate Scenario
Results’ after reviewing all inputs, the tool begins the LCC calculations.

The tool’s output is located in the final tab named ‘Results’. For every fixture input, the LCC tool
reveals metrics for the Annual Energy Consumption, llluminance, Luminance, Total Cost of
Ownership (TCO) and investment returns across time. The tool saves the output file in the same
folder with a date timestamp for when the calculations were made.

41



Dashboard

Target ws Actual Avg Illuminance Uniformity (Illuminance)

Illuminance vs Wattage

1000 Huminsses
21005 0. 14001206001 D00 P00 0 BB 0000200

am ak 0o
g . - so00 A8 - LED T Teme 0
Eoam " % Ac00 A KPS oW Trne N
= £ s000 MR T R
2m iy H
& 2000 E- HPS S0 Typa iV
o |
1000 Tyee
o 50 10 150 200 250 200 ase E- WP 3500 T
wattaps o T T T T H MBS S50 Ty I Wy Dhsen
I 0z B % % 0%
E 2 E E
— - s 2 g 2 £ 2
F £ z 2 2 %
g = ¥ & & @
g8 * = ¢ &£
<
k] w
Luminance vs Wattage Target ws Actual Avg Luminance Uniformity [Luminance)
sao0 .
e Laminanee
saco L 0@ o4 0@ om 1m
s A
gua - . § oo 48 - LD 296w Typa
Eom . £ aee PP -
[
Eom 3 1ac0 H- b TO e
040 o e E - HI% 150W Type I
oo+ .o K- HPS Z50W Ty i
s 1m am am = =z = = g
2 ¥ =z g2 H- IS 150 Tyme IV Wery Shart
= £ B £ Z=z
FE z oz 2l
— e 4 B § § 823
q ¥ =z g z &
o |
E) ow g
=
MNet Present Value - Total Cost of Ownership
fAs0L0000
sancponoe
S250,00000
S00L0000
SAS000000
su0cpon0e
S50,m0.m
B

Tward Year 20 Year 1l Yesrik Yesr13 Teardd YeariS Yesr 16 esr17 Fear 23 Year 19 Yewr20

4 fears Years Yewr7

Fearo Yeari Year2 Yesrds wes

Fig. 13. Results of the LCC tool
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4.2. Vehicles

LCC principles

Local governments in association with public transport operators across Europe are increasingly
looking for alternatives in terms of replacing petrol and diesel vehicles for their fleets, regardless
of the vehicle ownership and the type of service they offer (e.g. public transport vehicles or waste
collection). This results in considering new technologies such as hybrid, full electric, gas or
biofuel-driven cars, offering the opportunity to cities to present themselves as environmentally
conscious by purchasing clean and energy-efficient road transport vehicles [13].

The Directive 2009/33/EC on the Promotion of Clean and Energy Efficient Road Transport
Vehicles focus on public purchasers and private companies that offer public transport services in
order to consider energy consumption and environmental aspects before buying or leasing road
vehicles. It widely acknowledged the need for specific measures towards enhancing energy
savings and integrating climate change objectives into transport and energy policies, in
accordance with actions to address excessive energy usage and greenhouse gas emissions in the
transport sector. Under this scope, the Union is obliged to continue the efforts in developing
cleaner, smarter and safer vehicles based on public procurements, as well as stimulate
environmentally friendly innovations and promote clean vehicles on the basis of public
procurement. This initiative is supported under the condition that vehicle manufacturers, oil/fuel
suppliers and repairers take a technology-neutral and performance-based approach and by
managing to stimulate the market for clean and energy-efficient road-transport vehicles, vehicle
manufacturers and the industry in general are highly encouraged to invest and develop casual
vehicles such as passenger cars, buses and trucks under low energy consumption, CO, emissions
and pollutant emissions requirements. As a result, if sufficient demand for clean and energy-
efficient vehicles is created, even though these types of innovative vehicles initially cost more
than conventional ones, it could be ensured that the automobile economy would see cost
reductions for such vehicles [14].

Important note: Readers of this methodology should be aware that according to an evaluation of

the directive [20], EC concluded that the directive contained complex and incoherent elements in

its monetization methodology. This has led the Commission to put the directive under review.

According to [5] EC may abandon the monetization and may introduce an absolute definition of

clean vehicles in order to set consistent and coherent mandatory procurement targets. Therefore

readers should be cautious of any changes take place in the directive, in the future.

Based on the Directive 2009/33/EC by the European Commission, in order to calculate LCC, we
must firstly consider the following metrics:
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Environmental Externalities: Undoubtedly, the biggest impact on the market in accordance

with the optimal cost/benefit result, can be achieved by including lifetime costs for energy
consumptions, CO, and pollutant emissions as award criteria in procuring vehicles for public
transport services. By defining acceptable ranges for CO, and pollutant emissions (such as
NOyx, NMHC and particulate matter), as well as other environmental impacts that should be
taken into consideration by contracting authorities, entities and operators, the directive
provides harmonization and flexibility to the contract authorities, entities and operators on
their current situation. Thus, the EC proposes committing in achieving greenhouse gas
emissions reductions at least 20% by 2020.

Energy Consumptions: To further improve energy efficiency, the Directive targets at a 20%

reduction in energy consumption rate, inclusion of 20% renewable energy and a 10% share
of the renewable energy for transporting, so as to secure energy supply by diversifying the

fuel mix.
Table lll. Data for the calculation of operational lifetime costs of road transport vehicles

Fuel Energy content

Diesel 36 M]/litre

Petrol 32 M][litre
Natural Gas/Biogas 33-38 MJ/Nm?

Liquefied Petroleum Gas (LPG) 24 M][litre

Ethanol 21 M]/litre

Biodiesel 33 M]/litre

Emulsion fuel 32 M][litre
Hydrogen 11 MJ/Nm?

Table lllil. Lifetime Mileage per vehicle category

Vehicle category Lifetime millase

(M and N categories 2z defined in Directive 2007 [46/EC) T TE

Passenger cars (M) 200 000 km

Light commercial vehicles (N;) 250 000 km
Heavy goods vehicles (N,, N3) 1 000 000 km

Buses (M;, My} 500000 km
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= LCC calculation: In order to efficiently calculate the operation lifetime costs for energy

consumptions and CO, and pollutant emissions (e.g. NOx, NMHC and particulate matter),
the following methodology should be followed (keep in mind that manufacturers are highly
encouraged to provide data for total lifetime energy consumption, CO, and pollutant
emissions to improve transparency and comparability between manufacturer data):

o Energy Consumption LCC calculation: The LCC cost of a vehicle’s energy consumption

is calculated after firstly defining the fuel consumption per kilometer in energy
consumption per kilometer units. If the input is provided in different units, it will be
converted into energy consumption per kilometer based on Table Il which lists the
energy content for different fuels. Afterwards, the calculation should use a single
lowest value for the cost per unit of energy. After this step, the vehicle’s operational
lifetime cost is calculated by multiplying the lifetime mileage (see Table Ill) by the
energy consumption per kilometer and by the cost per unit of the energy.

o CO, emissions LCC calculation: The LCC cost of a vehicle’s CO, emissions are

calculated by multiplying the lifetime mileage by the CO, emissions in
kilograms/kilometer and by the cost per kilogram.

o Pollutant emissions LCC calculation: The LCC cost of a vehicle’s pollutant emissions is
calculated by adding the LCC costs for both NOx, NMHC and particulate matter, where
each LCC cost of the pollutants can be calculated by multiplying lifetime mileage by

the emissions in grams/kilometer and by the cost per gram.

Available Tools

Generic Clean Fleets by the European Commission - (http://www.clean-fleets.eu/home/)
The Clean Fleets project offers a life cycle cost calculation tool which aims to assist public

authorities and public transport operators in buying clean and energy efficient vehicles that fully
comply with the Clean Vehicles Directive (CVD) and more specifically, with the Directive
2009/33/EC on the Promotion of Clean and Energy Efficient Road Transport Vehicles [13].
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purchasing clean
public vehicles

Life Cycle Cost Calculator

You must enable Macros to use this worksheet

Please click on the Options button and
select "Enable this content’

The Clean Fleets Life Cycle Cost Calculator is an easy to use tool to allow a comparison of the life cycle costs (LCC)total costs of ownership (TCO) of
different vehicles and bids within 3 procurement process

The tool is fully compliant with the Clean Vehicles Directive (CVD) (2008/33/EC). It includes the option of applying the Operational Lifetime Costing
methodology from Directive. This methodology monetises the environmental impacts of fuel consumption and tailpipe emissions.

Co-funded by the Intelligent Energy Europe The contents of this spreadsheet are the sole responsibility of the Clean Fleets
""""""" ©f the European Union project and can in no way be taken to reflect the views of the European Union

Fig. 14. Introduction of the LCC tool

How to use (http://www.clean-
fleets.eu/fileadmin/files/documents/Publications/Clean Fleets Guide screen version.pdf)

The LCC Calculator from the Clean Fleets project takes into consideration a wide range of
variables and parameters in order for the total LCC calculation to be as accurate as possible.
Firstly, the user must specify the General Conditions, such as the contract period of vehicle

ownership, the discount rate which manages to turn future costs into present costs (under the
idea that future costs will probably be lower than present costs) and the number of distinct
different vehicle models we intend to compare.

Next the Acquisition Costs. In this category, the user is prompted to type the full name of the

vehicle models for each model they wish to compare and the number of vehicles (per model)
that they intended to purchase or lease. For the cost of acquisition (per unit) to be successfully
calculated, the purchase price or an annual lease price per vehicle must also be defined.

The next category is the Operating Costs per Vehicle. In the first fields that must be completed,

an estimation in kilometers (km) of the annual vehicle use and for each one and its specific fuel
type must be entered. Then, by suggesting a converter with complies with the Certificate of
Conformity (CoC), the fuel consumption per vehicle (liters/100km) and the fuel price must be
added. For the vehicles that support second fuel types such as PHEVs or dual fuel cars, the second
type of fuel should be defined, this fuel’s consumption per vehicle and its’ fuel price, otherwise
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these fields should be left blank. Upon completing the aforementioned fields, the LCC tool
calculates the operating costs (per unit).

The Maintenance Costs per Vehicle are completed rather quickly, since the user is only prompted

to provide an estimation over the annual maintenance costs (including spare parts) and the
annual fixed costs for servicing the equivalent vehicle.

Taxes and Other Costs per Vehicle are also included in the LCC Calculation. The vehicle tax and
the insurance costs should first be entered followed by the total infrastructure investment costs

(e.g. electric charge points for new vehicles) and lastly, other costs that should be taken into
consideration (e.g. higher parking rates for standard cars, grants for buying clean vehicles etc.).

The Emissions per Vehicle (a.k.a Operational Lifetime Cost, OLC) is an optional section, yet though

of high importance. The OLC methodology applies using the data provided on car and vans CoC
and will produce a monetary cost which should be considered alongside the other LCC
parameters. Assuming that to the user applies the OLC methodology from the CVD (the precise
methodology of the CVD must be followed), the CO, emissions (in g/km) as per CoC or the Clean
Vehicle Portal and a lifetime cost of CO, emissions/unit should be entered. Variables such as
Nitrous Oxides (NOy), Particular Matter (PM) and Non-methane hydrocarbons must also be taken
into consideration and completed accordingly. After completing the cost of pollutant
emissions/unit, the user is prompted to complete the type of reference fuel before tax, the cost
of reference fuel before tax and the lifetime cost of energy consumption/unit, thus leading to the
calculation of the operation lifetime cost/unit.
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VEHICLES - LIFE CYCLE COST (LCC) CALCULATOR
Please fill in the white cells only

'f('clean fleets

GENERAL CONDITIONS

Contract lengthlperiod of vehicle cwnership “Y'ear 10
@ Diiscount rate £ z
@ Mumber of bidsioffers z
nC0 [} )
MName of bidderfvehicle model Mercedes Citaro 10.5m Yolvo Hybrid 10.5m
(] Mumber of vehicles 10 10
& Purchase price Wunit| | 217.800.00 Wunit| | 310.000.00
ford Lease price Wuritiyear Wunitiyear
COSTS OF ACQUISITION ! UNIT 1 217.800.00 1 310.000.00
@ Annual use of vehicle km 0,000 km| 1 S0.000
] Tupe of Fuel Diesel Diesel
6] Fuel consumption per wehicle 1M00km 41.3 1M00km 326
Fuel price "1 122 M1 122
@ Add 5 second fusl tupe IPHEWs, dual fusll? Mo Mo
Tupe of Fusl Petral
@ Fuel consumption per wvehicle #ALLIE! IM100km| | 250 |
Fuel price "l [ 1
OPERATING COSTS ! UNIT 1 363.903.20 1 283.027 49 |
Al AN ) PER
& Estimated annual maintenances costs Wuritiyear Wuritiyear
@ [or] Annual service agreement Wuritiyear Wunitiyear
MAINTENANCE COSTS 7 UNIT 1 = 1 =
TAXES AND DTHER COSTSISUBSIDIES PER VERICLE T —
& Wehicle tax Wunitiyear Wunitiyear
Insurance costs Wunitiyear Wunitiyear
@ Infrastructure - one off investment costs 1 1
[ar] Infrastructure - annual costs Wyear Wyear
i Other costsisubsidies [ odizd o dad * o sqgpand']
TOTAL OTHER COSTS AND SAVINGS!? UNIT 1 = 1 =

EMISSIONS [OPERATIOMAL LIFETIME COST- OLC) PER VEHICLE - OPTIOMAL SECTION
Do youwish ta apply the operational lifetime

cost methodologu from the Clean Vehicles “es

Directive ¥
@ CO; Emizsions alkm 1 alkm GG

Lifetime cost of CO; emissions § unit 1 26.64 1 20.736.00

@ MO, [Nitrous oxides] alkm 024 altkm 0.24
@ P [Particular Matter) glkm 00023 alkm 00023
@ MNMHC [Non-methane hudrocarbons] alkm 0.007 alkm 0.007
Lifetime cost of pollutant emissions § unit 1 105224 1 1,052 24
=] FPeference Fuel N N

Fig. 15. Filling data of the LCC tool

Last but not least, the End of Life costs category requires filling a field representing the amount
that the user expects the vehicle to be worth in sales or parts or scrap at the end of usage.

After filling the final field, the LCC Calculator reveals the Total LCC per unit, as well as the Total
LCC and provides further diagrams including total costs per product and costs during the vehicles’
life cycle.
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(clean fleets

purchasing cean public

Total cost
€30,000,000.00
€25,000,000.00
€20,000,000.00
€15,000,000.00
€10,000,000.00
€5,000,000.00
£
Mercedes  Volvo  Product3 Product 4 Product5
Citao  Hybrid
10.5m  10.5m

Costs during the vehicles' life cycle
€ 3,000,000.00

£2500,000.00

£2,000,000.00

£1,500,000.00

£1,000,000.00

€500,000.00

£
Mercedes Volvo Hybrid Product3  Product 4
Cttaro 10.5m  10.5m

Product &

. Operational lifetime costs
0 Fuelcosts

Total other costs

Iaintenance costs

. Acquisition costs*

*ff remnantvalue exists it will
be sublracted from the
acquisiion costin the
diagram

> BACKTO LCC-CALCULATION

Fig. 16. Results of the LCC tool
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4.3. Office IT Equipment

LCC principles

The fact that some EU member states apply individual criteria while others apply GPP office IT
equipment criteria creates a lack of harmonization in the EU. This results in increased overall
administrative costs for businesses and set obstacles in the internal market, a market heavily
influenced by fashion trends and life spans. During the Office IT equipment’s life cycle, several
environmental and social impacts are relevant to all products, such as component manufacturing,
energy consumptions, hazardous constituents, battery material, waste reduction, spare parts
recycling and noise emissions. Furthermore, upgradability consideration is also a must, mostly
referring to considering environmental impacts such as energy performance, noise, hazardous
substances, durability, upgradability, recyclability and IT support training courses on green
management of IT products.

The LCC approach requires taking into consideration all costs over the whole product’s lifetime,
beginning from purchase through usage and maintenance costs to disposal, as far as Office IT
Equipment is involve. This includes costs such as the purchasing price, energy consumption and
equipment disposal. Without a doubt, buying energy efficient models is a win-win situation since
it reduces both running costs end mitigates environmental impacts. For many office IT products
(if not for all), the most significant environmental impact is the energy consumption during the
product’s lifetime, especially when we are referring to office products such as office Personal
Computers (PCs), laptops and monitors. In fact, most studies show that in general, an office PC
consumes 3 up to 4 times more power than the primary power needed for material production
(measured assuming 8 operating hours a day over 260 days). Despite the fact that the trend is
towards small devices such as a laptop, which typically uses from 50% to 80% less energy than a
PC, these devices also tend to have smaller lifecycles due to excessive competition from other
manufacturers. Even though energy saving modes of IT equipment offer noteworthy
improvements, both active and idle modes show large differences and variations among different
market models, with the active mode being held responsible for the vast majority of total energy
consumption in most of the cases [16].

As previously stated, as far as computers are concerned, the popularity, availability and increased
functionality the offer have shaped them into one of the most common pieces of equipment in
houses and offices. During their life-cycle, the energy consumption seems to be the most
significant environmental impact and should be highly considered. Since different market
products differentiate form other in their energy consumptions depending on their modes (ON,
OFF, or SLEEP), it is absolutely necessary to define comprehensive requirements to procurements
that target to ensure mitigation of environmental impacts [17].
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Energy Consumption. The current GPP Technical Specification requires compliance with the

latest version of Energy Star, which currently is version 6.1, since this version involves stricter
Typical Energy (TEC) in kWh, thus leading to potential improvements.

Table IV. Computer Power Consumption improvement potential with Energy Star v6.0 specs

Improvement potential Models (US Energy Star
(Power consumption database as of January
compare to TECwuax) 2015)

Desktops Notebooks

20-39% lower 32% 69%
40-59% lower 17% 11%
60-79% lower 4% 4%

over 80% lower - -

To efficiently mitigate large amounts of power consumption for PC equipment, it is necessary to
reduce energy consumption on the graphics card of the PC, since the Graphics Processing Unit
(GPU) ultimately sets the energy benchmark for each computer. More specifically, by using
discrete graphics cards which boost high performances in professional applications such as
offering Full-HD video capabilities or 3D rendering and provide optimal picture quality and speed,
the TEC allowance can rise between 52% to 188% for desktops and from 100% to 429% for
notebooks. On the other hand, by using conventional integrated graphics cards that are placed
inside a PC’s motherboard and share resources, basic TEC allowance ranges rise from 57% up to
96% for desktops and from 14% to 100% for notebooks, but certainly lower than the discrete
GPU demands. This reveals an interesting insight that is no other than the fact that discrete GPU
allowance could possibly equal the PC’s core power consumption in idle mode!

To tackle this GPU energy allowance issue, 3 different methods are proposed.

a) First option is to set a threshold value to the maximum number of allowances available,
so as to ensure that a PC that produces high power consumption rates is not deemed
compliant and more specifically, setting the threshold value to 90kWh for desktop PCs
and to 33kWh for notebook PCs.

b) Second option is to permit discrete GPUs in office equipment PCs only if they are
switchable or highly scalable (for example, consuming minimal power when the computer
is in modes that do not require GPU processing), setting the threshold to 18kWh for pre-
enabled switchable GPUs.
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c) Third option is to set stricter allowances for discrete GPUs from the allowances described
in the Energy Star Requirements, thus promoting GPU innovations from competitive
manufacturers.

To reduce energy consumption for the equivalent PC monitors (televisions and displays are both
included), again we will have to follow the energy requirements benchmark set by the Energy
Star Program Requirements for Displays. Currently at its version 6.0, it sets the new standards by
introducing numerous newly added requirements.

= For example, the program includes ‘ON’ power mode consumption requirements for
televisions whose screen size varies from 12 to 30 inches and for monitors over 30 inches.

®= In addition, the program sets a new maximum energy requirement for ‘SLEEP’ power
mode, equal to 0.5 Watts for all displays and a mandatory requirement which forces all
computer displays to enter ‘SLEEP’ power mode after losing connection to the host.

= Last but not least, the program proposes a hierarchy that tests network connected
products that operate in ‘SLEEP’ mode and lighting conditions for testing products that
support Automatic Brightness Control (ABC) by default.

= Table V. Computer Display Power Consumption improvement potential with Energy Star v6.0 specs

Improvement potential
Models (US Energy Star

P :
(Power consumption database as of July 2015)

compare to Pon-max)

10-19% lower 28%
20-39% lower 33%
40-59% lower 9%
60-79% lower 1%

over 80% lower -

For both computers and monitors, award criteria are bound to offer extra points if a computer’s
TEC value or a computer display’s energy consumption value, are lower than the Energy Star
requirements (E7gc—max fOr the computers, Poy—_max fOr computer displays), to which the core
criteria for energy savings are aligned with. The points are given according to the percentage of
the energy consumption improvement and of course, the higher the consumption, the more
points will be awarded.

Lifetime Extension. In order to efficiently tackle the various environmental impacts that are

caused by factors such as shorter lifespans, raw material extraction and manufacturing processes,
higher attention should be paid in prolonging the lifetime of computers. This ultimately leads to

52



a necessity of providing measures that offer features such as upgradeability and reparability of
products which would be replaced early as a whole computer unit in case of poor performance
or defectiveness or single PC components. In general, PC components such as the motherboard
and the CPU are difficult to upgrade while other components such as a Hard Disk Drive (HDD), a
Solid State Drive (SSD) or memory components can be replaced or exchanged with ease.

One thing to consider is prolonging the product warranties while keeping in mind the fact that
the provision of longer standard (at no extra cost) guarantees reflects on the manufacturer’s
confidence in their product’s lifetime. Since pricing of the parts was deemed impossible to be
dictated in this criterion, since specific prices for compatible parts could highly discourage
replacement or repairing, setting the core warranty period at 2 years minimum and the
comprehensive warranty at 3 years minimum may re-ignite confidence in products with no extra
warranty costs. The warranty shall also cover repair and replacement, including a service
agreement with options for pick-up and return or on-site repairs, while also guaranteeing that
the products are in conformity with the contract specifications at no additional costs. In case of
defective batteries, the manufacturer shall solely cover the expenses. Additional points are
provisions towards the tenderers for each additional year of warranty and service agreement
offered that is more than the minimum technical specification, prolonging warrantees and
service agreements.

A further option to be taken under consideration is the market availability of spare parts, for
which the tendered shall guarantee their availability for at least five (5) years from the purchase
date. Since many public bodies admit that they have the necessary knowledge of repairing or
replacing defective PC parts without invalidation the product’s warranty, spare parts should not
only be manufactured specifically for the company model, but also be “backwards-compatible”
to support a wide variety of models. The parts shall remain available for the core period of 2 years
and the comprehensive period of 3 years whereas by offering “backwards-compatibility”, storage
or battery components are made available using improved capacity or performance
specifications (since they are manufactured months after the PC’s build), specifications which
would surely reflect on technological innovations and advances, eliminating the need for stocking
older and obsolete parts. For the computers, HDD/SSD, memories, rechargeable batteries, screen
assembly and LCD backlight are deemed easily accessible and replaceable using universally
available tools, whereas for the monitor displays, those parts include power and control circuit
boards, screen assembly and LCD backlight and stands. All these components have relatively high
failures rates or tend to offer strong influence on the product’s lifespan, so we choose to focus
specifically to those. Tenders are encouraged to put forward spare parts prices, including
indicative labour costs for replacements, thus promoting competitiveness between
manufacturers to reduce repair and upgrade product costs.
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Externalities

In order to identify the major environmental impacts of computers and monitors, the European
Commission reviewed the existing Life Cycle Assessment studies on these products from 2007
and conducted its own research. The research showed that the severity of environmental
externalities change depending on the type of products. Specifically, it was found that for
products with high energy consumption, such as desktop computers, the focus should be on the
energy efficiency of these products. For products with low energy consumption, the focus should
be on the potentially hazardous materials that may be used during the manufacturing, processing
or dismantling the product. Below, we describe the main environmental externalities related to
the use, production and dismantlement of computers and monitors that should be considered
when procuring office IT equipment.

Energy consumption. Energy consumption, closely linked with greenhouse gas emissions, has

proven to be the main cause for hazardous environmental impact for stationary computers (such
as desktop computers and workstations) and their displays. In LCC, there has been particular
progress in calculating electricity’s impact in climate change in monetary terms. The tool
presented below, does include that particular impact, providing the financial calculation of this
impact to the user and explaining their methodology in their guide.

Hazardous materials. The Joint Research Centre of EC and the Institute for Prospective

Technological Studies conducted a report identifying the hazardous substances that may be
present in IT office equipment products. The report concluded that the products may contain
hazardous materials, like metals and alloys, plastic additives, contaminants and biocides that may
cause harm to human health through the usage or improper waste treatment of the product.
Currently, there is no LCC tool (that we know of) that includes a monetization methodology for
this kind of externality. However, if any procuring officer wants to take into consideration adding
criteria or awards that promote products with very low or none concentration of these hazardous
substances, they should tend to GPP criteria. Tools that may help the verification of the products
compliance with these criteria are the Reach Candidate List of high concern substances based on
the Reach regulation, the list of restricted materials mandated under the Restriction of Hazardous
Substances (RoHS) directive and the IEC 62474 database on material declaration. The EU GPP
criteria provides detailed guidance on the restrictions that should be applied for different
products (e.g. CPUs, displays etc.) and officers with ecological awareness should rely on them for
any externalities that are not included in LCC, yet.

Lifetime. Manufacturing components for computers and displays involves the extracting and
processing of materials which may be hazardous, require large energy consumption or cause land
transformation. The research by the European Commission on the LCA analysis of computers and
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displays products revealed that it is difficult to directly limit the negative aforementioned effects
through the setting of green criteria, because these processes encompass approaches where
criteria are difficult to apply, e.g. for confidentiality reasons. An indirect approach to reduce these
effects through procurement procedures, is to encompass criteria that either extend the lifetime
of these products or promote the recycling of their components. Both of these approaches result
to a decreased need of these materials and hence to a reduced environmental deterioration.

Extended lifetime through the extended durability and increased upgradability is also connected
to TCO and has been discussed earlier. End of life management to improve recyclability and
efficient dismantling is covered below.

End of life recycling. This part is heavily based on the extraction processes of the hazardous

materials contained in IT products. Currently, there is not any monetization methodology for
these costs and as a result they do not fall within LCC range yet. For the sake of completeness
and for the environmentally aware procuring officers, GPP solutions are given (i.e. available GPP
criteria) that address these issues.

The European Commission (EC) suggests two ways to improve end of life management of
products to reduce environmental externalities due to hazardous material within the
components of office IT equipment. The first way is to ensure that the design of the product
follows certain rules that ease the extraction process of its recyclable materials. Examples include
avoiding paints of coating that are 'incompatible with recycling', or avoiding glue-on metal with
plastic components in favor of easily removed components. In practice, the easier method for
ensuring recyclability according to EU GPP criteria is through the ISO 11469 and ISO 1043-1
standards on the marking of plastic casings, enclosures and bezels of the product over a particular
weight. For comprehensive compliance with the EU GPP criteria, evidence for the avoidance of
the problematic paints and the easy removal of the recyclable components should be asked,
although the verification of these can be somewhat difficult.

The second way to achieve improved end of life management with less environmental impact is
by promoting products whose design has taken into consideration the easy extraction of valuable
critical metals and raw materials at the dismantling phase. Many components of IT equipment,
like motherboards and hard disk drives, have significant concentrations of Critical Raw Materials
(materials identified as crucial for EU industry) and valuable metals, such as Cobalt, Silver, Gold,
Palladium etc. Promoting product design that makes their extraction time efficient and
economically viable leads to a reduction of environmental externalities linked to these materials
land extraction, production and processing. For the verification of products that comply with
efficient dismantling and extraction materials, EU GPP criteria suggests a protocol for creating a
“dismantling test report” provided by a specialized Waste Electrical and Electronic Equipment
(WEEE) recycling firm.
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Available Tools

LCC tool for Computers and Monitors from the European Commission -
(ec.europa.eu/environment/gpp/pdf/EC LCC Tool Computers final updated 13Mai2019.xlIsx)

This LCC tool for Computers and Monitors has been developed for procurement practitioners in
public organizations in the EU. It was designed for procurement both below and above the
thresholds for application of the EU 2014/24/EU directive on public procurement, yet it can also
be used in private sector purchasers and even the general public. This LCC tool is designed to be
used during tendering processes, however it can also be used before tendering to assess the LCC
of the current situation and evaluate different solutions to help guide pre-tendering market
engagement activities or to narrow down different technological solutions. The LCC tool may be
used for desktop computers (e.g. Integrated Desktop Computers and Thin Clients), Portable
Computers (e.g. Notebooks, Tablets) and Computer monitors.

The tool’s purpose is to encourage and facilitate the wide application of LCC among public
authorities in the EU, so that organizations can make more cost-effective decisions in the
procurement processes for computers and monitors. The tool has been designed in a way that
allows users to consider different cost categories and, at a preliminary stage, it is important to
have the full costs picture for better planning. However, inclusion of all these categories in the
tendering process is not needed, if there is a good reason to exclude them. For example, if a cost
driver is difficult to quantify and no reference standard exist, it can be excluded from the LCC but
used as a technical specification, award criterion or contract clause instead. Using the tool during
tendering allows considerations related to initial acquisition costs, operating and maintenance
costs, other costs and costs of environmental externalities.
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Introduction

Scope of the tool

This toal has been designed to evaluate the life cycle costs of the following types of products as defined in Regulation (EU) No 617/2013 on
ecodesign requirements for computers and computer servers:

- Desktop computers incl. Integrated Desktop Computers and Thin Clients.

- Portable computers: Notebooks, Two-In-One Notebook, Portable Thin Client, Portable All-in-One Computer and Tablets.

- Computer monitors.

The products not covered are workstations nor small servers.

It has been programmed for Microsoft Office 2010 and is compatible with Libre Office 6.

Structure of the tool
The tool contains seven tabs or sheets:

1) Introduction, that briefly outlines the content of the tool.

2) LCC inputs & results, where the LCC parameters and information is compiled and results presented.

In this tab contracting authorities have to provide the basic parameters for the calculations (contract duration, evaluation period, discount
rate, etc.), data from bidders is automatically integrated from the "Bidder response sheet” (see below) and LCC is calculated for each
product offered. If you modify this tab (e.q. by hiding cost parameters that are not relevant in case of a leasing contract) , you need to also
adapt the bidder response sheet to ensure consistency by hiding the rlevant rows and columns. When entering costs for their evaluation,
VAT should not be included.

3) Bidder response sheet, where bidders provide, in a standard manner, the data needed to calculate the life cycle costs of their offers.
The information provided in this sheet is automatically imported into the *LCC Inputs & Results” tab for the calculation of the life cycle costs.
When entering costs for their evaluation, VAT should not be included.

4) Graphic results, this sheet provides a graphic representation of the LCC results in the form of a bar chart showing the contribution of
each cost category to the total LCC of each product. If you want to compare different offers visually, you can input the results of each of
them in different columns to have a graphical output of the different offers.

5) Definitions & formulas, this sheet provides clear definitions for each of the parameters and formulas used in the tool. Contracting
authorities will have to make sure that the standards used to define certain parameters are consistent with the technical specifications
(especially in relation to energy use for the calculation of operational costs).

6) Reference data, this contains the data sets used for some calculations. It includes the currency and COzeq emissions of the national
electricity mix for EU countries_ as well as the standard use patterns defined by Energy Star (the standard used as reference for the energy

Fig. 17. Introduction of the LCC tool

How to use
(ec.europa.eu/environment/gpp/pdf/EC_LCC computers guide final updated Mar2019.pdf)

As far the tool’s structure is concerned, it is divided into seven categories:

1) Introduction: that briefly outlines the content of the tool.
2) LCC inputs & results: where the LCC parameters and information are compiled and results

presented. In this tab, contracting authorities have to provide the basic parameters for the
calculations (contract duration, evaluation period, discount rate, etc.), data from bidders is
automatically integrated from the "Bidder response sheet" (see below) and LCC is calculated
for each product offered. If a tab is modified (e.g. by hiding cost parameters that are not
relevant in case of a leasing contract), it is necessary to also adapt the bidder response sheet
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3)

4)

5)

6)

7)

to ensure consistency by hiding the relevant rows and columns. When entering costs for their
evaluation, VAT should not be included.
Bidder response sheet: where bidders provide, in a standard manner, the data needed to

calculate the life cycle costs of their offers. The information provided in this sheet is
automatically imported into the “LCC Inputs & Results” tab for the calculation of the life cycle
costs. Once again, when entering costs for their evaluation, VAT should not be included.

Graphic results: this sheet provides a graphic representation of the LCC results in the form of

a bar chart showing the contribution of each cost category to the total LCC of each product.
If the user wants to compare different offers visually, he can input the results of each of them
in different columns to have a graphical output of the different offers.

Definitions & formulas: this sheet provides clear definitions for each of the parameters and

formulas used in the tool. Contracting authorities will have to make sure that the standards
used to define certain parameters are consistent with the technical specifications (especially
in relation to energy use for the calculation of operational costs).

Reference data: this contains the data sets used for some calculations. It includes the

currency and CO2 emissions of the national electricity mix for EU countries, as well as the
standard use patterns defined by Energy Star (the standard used as reference for the energy
consumption as defined in the EU GPP criteria.)

Calculations: this sheet shows the calculations needed to transform all present and future
costs to a total net present value.

In the LCC Inputs & Results tab, input must be provided from Contracting Authorities and Bidders.

As a Contracting Authority, users should fill in only the cells in white in section A of the "LCC

Inputs and Results" tab. The cells in grey are completed or darkened automatically based on
information from other cells and tabs. It is important not to delete any cells or tabs. If the
user wants to eliminate some parameters, they should hide them instead, using the [+] on
the left and top margins. For some parameters, users might not have the information and will
need to request it from other departments within their organization or other public agencies.
Afterwards, users should protect all sheets except the "Bidders response sheet" to allow
bidders to provide their data but avoid possible unwanted modifications in the other sheets.
To protect them, one sheet at a time must be selected and then users must go to the top
Menu / Tools / Protection / Protect Sheet and input a password of their choice to protect the
sheet.

As a Bidder, users fill in only the cells in white in the "Bidder response sheet" (which are
copied automatically in section B of the "LCC Inputs and Results" tab) and protect the sheet
to avoid unwanted modifications by the contracting authority. To do so, users must select the
sheet and go to the top Menu/ Tools / Protection / Protect Sheet and input a password of
their choice to protect the sheet.
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In overall, the steps to complete the LCC tools can be summarized as follows:

1)

2)

Product description:

Decide the cost categories to be included in the LCC and the offers’ structure
The tool has been designed to consider different cost categories and options. If for some of
them, namely “other costs” users do not have the appropriate data, they can exclude them
from the calculations. Also, users should decide what energy data must be provided to
evaluate operational costs due to energy consumption and if they will include the
environmental externalities or not. Based on those decisions, they should hide (don’t delete)
the unused cost categories. Also, based on the tender lots structure - e.g. if each lot is for one
specific product or if a lot is composed of several products — is should be defined how each
offer should be presented, so that bidders know where to input their data and how it will be
aggregated if several columns of the tool are used for the same offer.
Complete Section A of the LCC tools with the user’s parameters
The tool will use data provided by the bidder and parameters provided by the contracting
authority to calculate life cycle costs. Based on the cost categories decided, users fill in section
A of the “Inputs and Results” sheet of the tool with their parameters (e.g. evaluation period,
discount rate, electricity costs). This will be the basis for the calculations and should be
included in the tool provided in the tendering documents, to ensure transparency.
Identification of the product:
c‘Reierem:euﬂheprodunmthetender [ | [ | [ | [ | [ |
c Lyfiﬁéfé'f”ﬂf‘"f‘"n‘nepmwaea } [CLICKTO CHOO@_‘ } [CLICKTO CHOO@_{ I [cucxrocmog\_{ } [CLICKTO CHoo@_I I [CUCKTOCHOO%\_‘
Basic parameters for the calculations of LCC:
Country [CLICK TO CHOOSE] | [CLICK TO CHOOSE] | [CLICK TO CHOOSE] | [CLICK TO CHOOSE] | [CLICK TO CHOOSE] |
g:;:&?uﬂhe service agreement according to the tender years 0.00 0.00 00 0.00
¢ YLCC evaluation period years 0.00 0.00 00 0.00
¢ " Discount rate (optional) % 0.0% 0.0% 00 0.0%
Electricity price b 0.00 0.00 00 0.00
¢ Y Electricity annual price increase (optional)y % 0.00 0.00 00 0.00
Other costs by the authority (optional):
¢ " Other initial one-off costs
¢ VInsurance, taxes and fees
Interest costs
¢ Other annual costs
¢ " Depreciation rate for the residual value ofthe product in purchase contracts)
c:;chunsummmn;\Tl':emevc:\lf:::;enaseuun o [ jcuckTocHoosg) | [ [cLckTocHoosE] | [ [cuickTocHOosE] | [ [CLICKTOCHOOSE] | | [cLcKTOcCHOOSE] |
c " Own time use profile for computers:
Sean x
Long-idle %
Short-idle %
©wn time use profile for manitars:
off % [ | | | [ ]
on % [ ] |1 ] | ]
E:Dor:eeqem\s.smns uﬁ:’enalionale\wnc\hfm\x costs foptonal wcoeawwn [ 0000 | [ o000 ] [___oooo ] | o0 | 0o |
:‘\nserfrCOZ—eqem\ssmnsn(ynure\edrmlty:nnlrad kaCOpeqiith | 1] ] ] ] |
¢ Costof CO2-eq IT CozZeq [ [ 0.00 | 0.00 ] 0.00 1 0.00 |

B. Data provided by bidders: Information about their offer (provided THROUGH THE BIDDERS RESPONSE SHEET)

¢ Do notinput data here, this data comes automatically from the “Bidder response sheet

Fig. 18. LCC Input Category (for Contracting Authorities)
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3) Regquest bidders to complete the ‘Bidder’ response sheet of the tool

In the tender documents, it is required bidders to present the appropriate information
through the “Bidder response sheet” of the tool and to protect that sheet when sending their
offers to ensure that no data manipulation can happen during the evaluation process. The
information in this sheet is linked to the “Input & Results sheet” so it is important to keep the
provided structure to ensure the correct calculation of LCC results.

Bidder response sheet

Economic offers will be evaluated using a life cycle costs approach, as stated in the tender document. In order to consider your bid for the award of the contract, please
provide the information related to your offer by filling the WHITE cells of the relevant columns with your bid's data.

Products description

Identification of the product by the contracting authority:

Reference of the product in the tender: 0 0
Type of equipment: [CLICK TQ CHOOSE] [CLICK TO CHOOSE]
Number of units to be supplied units 0 0

Product offered by the bidder:
Product name and model | [

Data to evaluate the nic offer based on LCC and be eligible to the award of the tract
Economic offer for the contract breken down by:
¢ " Acquisition cost (including accessories cf. tender specifications) iunit
c " Cost of delivery, installation and start-up (cf. tender specifications) funit
Service cost (cf. tender specifications) Iyear unit
¢ " Purchase cost at the end of the contract (only if foreseen in the tender) funit

Energy consumption of the computer:

¢ " Energy consumption in Etec value KWwhiyear.unit | | [
or
Power in off mode Watt
Power in sleep mode Watt
Power in long-idle mode Watt
Power in short-idle mode Watt

_Energy consumption of the monitor:

Fig. 19. LCC Input Category (for Bidders)

4) Use the LCC results to evaluate the cost award criterion

As different formulas and weightings are used by contracting authorities to evaluate costs,
the LCC tool does not itself calculate a score for each tender — but provides the cost values to
be included in this calculation. Users may calculate the cost score for each bid based on the
LCC results and the cost award criterion weighting and formula indicated in the tender
documents. By combining this with the other award criteria established in the tender
documents, users will be able to select the offer with the best overall results.
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C. LCC Results (per column and in total)

Investment costs (acquisition & installation) 490,00 510,00
Service costs 0,00 0,00
Operation costs 68,81 39,45
Other costs 0,00 0,00
Externalities costs 48,26 27,67
Remnant value -5,40 -5,62

oo oo

kih 1200,00 688,00
kg CO2g 580,53 332,84

Total investment costs (acquisition & installation) 1000,00
Total operation costs 0,00
Total maintenance and service costs 108,26
Total other costs 0,00
Total externalities costs 75,93
Total remnant value -11,02

Total energy use
Total CO2-eq emissions

ki 1888,00
kg COeq 913,37

Fig. 20. LCC Results Category

0 T —
500 ——— — —
m Externalities costs @ |
n
Other costs S 400
L]
B Service costs L% 300 —— I
Qperation costs
P E 200 —— \—
Investment costs (subtracting remnant value) ‘
100 ——— —
0 T
Standard Energy Efficient

Fig. 21. LCC Graphic Results Category

Office IT LCC tool from the European Commission -
(ec.europa.eu/environment, df/SF SSSUP ELCC.xIsm

The LCC Calculation tool for Office IT Equipment (includes both stationary computers, portable
computers and display devices) has been developed by the European Commission (EC) in order
to be used for the tender evaluation. The main feature of this tool is the evaluation of direct costs
computers and monitor displays throughout the product life cycle in support of public
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procurement procedures. The tool provides, in addition to direct costs, complementary
information on the evaluation of environmental externalities (indirect costs) and has been
developed in line with Art. 68 of Directive 2014/24/EU. The evaluation of environmental
externalities is limited to the use phase of products; therefore, the tool does not provide
comprehensive and life-cycle based information on the environmental profile of such products

[8].

Developed by:

"Life Cycle Costing (LCC) calculation Tool” Pe0 .

PRy o A o

ettings and sele ab
ntent” to sctivate the macr

Introduction
Thiz is an electronic tool designed to perform life cucle costing ILCC) for a specific range of products commonly featured in public tenders.

The tocl, distibuted by the European Commission, derives fram provisions made in the new Directive Z01H2HEL, which significantly innevate the tender
evalustion and award pracess through placing considerable importance an LCC.

The main feature of this tool is the evaluation of direct costs thraughout the product life cycle in support of public procurement procedures.

The tool provides, in addition to direct costs, complementary information an the evaluation of environmental externalities (indirect costs). The tool has

been developed in line with Art. 68 of Directive 2014/24/EU.
The evaluation of environmental externalities is limited to the use phase of products; therefore, the tool does not provide comprehensive and life-cycle
based information an the environmental prafile of such products.
The information on externalities obtained with this tool shall not be used to measure and communicate the life cycle environmental performance of
praducts, since the tool is not compliant with the Product Enviranmental Footprint (PEF) methodology in annex | to the Commission Recommendation of 9
April 2013,

A AT ARECHTISHCT St (W7 e CF, wee httpollec, ewropa eulenvironment!gpplindes en htm
e e drrTRSticys sl FEF, see hnpellec enwropa eulenvironmentieussdi=mopdindes: him

INSTRUCTIONS i
= Use coloured burtons 1o access the farms ta fill in dara
- Use grew buttons to brow se the toal
U Yable Blow inoiUdes & mormpisto sk of fhe S sl abie Shaa .
- Dietailed insrmuctions are inciuded in the ser s Guids
1 Sheet name | Content 1
. T8I Select the general settings [=.g. tool language, currency, exchange rate]. I
Product category Reference product Available actions
- |m_Fc Oifice IT equipment Computer Inzert, edit or delete
products.
: - j rsrt, st or deiste
IT_os Qffice IT equipment Computer Display Pl
- - - - irser, st or deier
IT_IE Office IT equipment Imaging squipment Pl
- |ete Oifice & streetlighting  Generic luminaire Insert, edit or delete
produts,
I Py whive aoods o insert, s or deiere
products,
. e - inisart, st or deiet
WG RA White goods Riefrigerating sppliance "= 7
- v o \White goods Dishwasher Insert, edit or delete
products,
- | e \White goods “ashing machine Insert, edit or delete
roducts.,

Fig. 22. Introduction of the LCC tool

How to use (http://ec.europa.eu/environment/gpp/pdf/LCC tool user guide final.pdf)

To use the tool (whose function appeal to both PCs and monitors), firstly the user should
complete the General Data that are to be used for all products within this product family. First
off, enter the discount rate that represents the difference in value between the costs in the future
(lower value) versus the costs in the present and the Amortization coefficient, which allows a
product cost to be distributed over different time periods on the basis of its life and deterioration.
Then, enter the electricity price costs per kWh and the number of purchased items.
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After completing the General Data, the user should move on to the Product Specific Data, where

each time they may create, edit or delete new product. After filling in the Supplier and Product
name, the user must then specify detailed data for the products. For example, the tool expects
inputs regarding the purchasing cost established by the vendor, the delivery expenses (referring
entirely to the delivery and transportation of the product from the vendor to the public
administration) and further installation costs that might appear. As for the use and end-of-life
data, the input that must be filled includes specifying the typical energy consumption annually,
the warranty duration during which appliance failures are repaired by the producer with no extra
charges to the public administration, and the maintenance and service costs, as well as the
expected product lifetime and the disposal costs (end of life costs). Alternatively, if the user does
wish to complete the typical energy consumption field, they may click in the ‘Alternative data’
button which unlocks further 6 fields instead of the typical energy consumption. Those fields
briefly refer to the idle mode consumption (computer’s state where all software is loaded but
the machine is not asleep), sleep mode consumption (computer’s state where the computer
operates at a low power state when not in use) and off mode consumption (computer’s state
where it is connected to a power source and does not provide any on mode or sleep mode
functions), all in Watts. Additionally, the other 3 fields require data in hours per year regarding
the operating hours in both idle mode, sleep mode and off mode.

Product category Office T equipment
Product Computer Display

USE MODE Tendsr svaluation INSERT
GENERAL DATA

PRODUCT
DATA

:

INPUT NAME UNIT VALUE
- Discount rate. k4 S.00%
V)| Amonization coefficient E
£ | Electiicity price ELIRK b 2z
L County - ] Use & end-of-life
| Ecanomic period Years a
| Mumber of purchased irems. # 1

PRODUCT SPECIFIC DATA

\_

Office IT equipment | Computer Display X

Annual electricity consumption kWh/year

|
Supplier -
" LIFE CYCLE PHASE INPUT NAME UNIT DD

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\ AR \\\\\\\\\\\\\\\\\\\

\\\\\\\\\\§ Warranty
\\\\\\\\\\\\\\\\\\\\\\\\\\\
RN Maintenance/service contract costs
Y
\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Years

EUR/year

Expected product [ifetime

Cost of disposal EUR

JEILEEEETD

<< GO BACK ‘ CONFIRM AND SAVE DATA

Fig. 23. Filling data of the LCC tool
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After completing the required fields, we return to the main page, where by pressing the ‘Insert
Product Data’ button a new product may be added, or there is an option to edit or delete an
existing one. If the user clicks on the ‘Go to Output’ button, the LCC calculation is divided into
sub-categories such as:

e The General Information presents generic supplier and product information.

e The LCC Results — Direct costs sub-category divides the overall costs into acquisition
costs, costs of use, maintenance costs and end-of-life costs, presented in a diagram.

e The Distribution of costs over time subcategory is another chart that show how costs
alternate in time.

e The Externalities subcategory depicts the effects in climate regarding the electricity
usage.

Additionally, the options to either ‘Display Results for total purchased items’ or ‘Show overall LCC
results’ are provided. It is also possible to print the excel sheet or to export the results to a specific
folder or open the exports folder. All the above stated functions are separated into different
buttons for convenience.

DISTRIBUTION OF COSTS OVER TIME [11TEM)
LIFE CYCLE COSTING RESULTS - DIRECT COSTS [1 ITEM]

fuR

#Aquaten

COST CATEGORY UNIT IT_0%1 | 17052
YEARS

Acquisition R %0 [ gt 220

Costs of use R 0%

EXTERNALITIES: CLIMATE CHANGE [11TEM]
[Maintenance costs| ER 00

End of Iife costs e e

Total LU} 109757

w

Per function result
w

\iC .
[Forden € results see the User Guide, chapter 2.2.4. .
WARNING. costgures e scientic 1000000, xample: 2.50£+06 shall be read: 2.§*1046 » 2500000

use oy |

Fig. 24. Results of the LCC tool
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4.4. Vending Machines

LCC principles

Generally speaking, vending machines are primarily used in order to server beverages or snack
items, yet we are seeing more and more flexible machines capable of serving additional items
(mostly electronic) such as electronic devices like telephones or gaming consoles. They are
considered highly effective since they give the consumers the ability to instantly buy food and
other products quickly and without any restrictions. They mostly offer convenience to their
customers by being trendy, easy to use and offering a wide range of products. In addition, they
operate 24/7 and are mostly placed within the working area of the employees or near areas of
interest that attract many customers. This results in helping employees that are looking to grab
something to eat by not having to leave the workspace to find appropriate lunch food.

Vendors are the ones responsible for restocking the machines on a regular basis and are also
obliged to regularly provide maintenance services to machines that are designed to operate non-
stop daily. Lighting is a relevant aspect of vending machines, both from a marketing point of view
and for operating costs. In fact, energy consumption for lighting covers only, covers a significant
share of the total demand, nearly up to 30-40%. By making such machines operate 24/7, a large
amount of energy consumption can be minimized when the machine is not being used by an
operator, thus mitigating power demand and leading to reduces annual costs. Thus, the use of
different and more efficient lighting systems (e.g. LED systems) can reduce this percentage,
making lighting a less relevant aspect [18].

During the product’s life cycle, there are a number of significant elements to be taken under
consideration.

= Key aspects: During the product’s production phase, key aspects (generic information
useful to identify direct and external costs) include material acquisition (e.g. pre-coating
coil, steel) and distribution materials. During the product’s use phase, energy
consumption and undesirable CO, emissions are our focus of interest whereas during the
product’s end-of-life phase, we are interested in treating waste materials (e.g. plastic or
metal components).

= Direct and External Costs: During the product’s production phase, the manufacturer’s

interest rest only upon the purchasing costs of the materials needed (external costs are
not included), whereas during the product’s use phase, the operating costs, as well as the
electricity costs shall be taken into consideration. External costs are solely related to
electricity consumption.
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Environmental Impacts: During the product’s production phase, our concerns rest only upon

heavy metal emissions, particulate matter and volatile organic compounds. During the
product’s use phase, undesirable CO, emissions and acidification must be held into account.
During the product’s end-of-life phase, we are interested in mitigating particulate matter and
volatile organic compound emissions.

Available tools

LCC tool by the National Agency for Public Procurement -
(https://www.upphandlingsmyndigheten.se/en/subject-areas/Icc-tools

The LCC tool for vending machines is also developed by the National Agency for Public
Procurement, is adapted to use in the tender evaluation in order to demonstrate the real cost
that the CA will have to pay for the unit during the period of usage. The LCC tool aims to improve
the planning phase before purchasing a product, alongside with a cost reduction estimation of
what an environmentally-friendly alternative will cost as opposed to a conventional product [19].

In the same manner with the other tools by the National Agency for Public Procurement,
environmental externality costs are accepted by the tool only if the supplier, who is responsible
for filling in the LCC data, can accurately determine and verify the product value in a
standardized way.

The National Agencg‘ LCC-tool for procurement of coffee and other vending machines
for Public Procurement Yarsons o

te: 2016-22-23

Introduction LCC-tool fiost Result Climate impact

Response sheet
parameters factors

Introduction

General instructions for how to use the
tool

tender evaluation to demonstrate the real cost that the
can also help in the needs analysis to improve planning the

and verified ina
consumption during the product or services usage time.

How is the LCC-tool composed?

The tool consists of & tabs:

1. Introduction [FRReeL]] | @

Fig. 25. Introduction of the LCC tool
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How to use

The tool’s first category that must be completed is the Calculation Conditions. Parameters such
as the number of products, the usage time for each product, the discount rate which determines
the future costs to present value percentage and the energy price are the first parameters to

begin with. Other criteria include annual usage in hours that the machine was used, the changes
in annual prices, the impact from electricity usage in the environment and the financing costs
whether we are leasing or renting the products through a third party e.g. an investment bank.

The next category is the Data from the Supplier. The investment costs include the initial
investment cost and the cost of delivery, installation and operation start-up. Operation and
Maintenance costs include filling the product’s energy usage. Additional criteria in this sub-
category are the service and maintenance costs, as well as the labour costs for service and

maintenance. Other costs include insurance, taxes and fees if the product requires insurances or
if the product is subject to taxes or fees, renting or leasing costs, disposal costs and finally,
residual product value if the product has a (documented) second hand value after the given usage
time.

The National Agencg‘ LCC-tool for procurement of coffee and other vending machines
for Public Procurement Version 1.0

Date: 2016-11-23

Introduction LCC-tool Tool Resukt Climate impact
parameters factors

Response sheet

Calculation conditions (specified by the CA)

PROJECT:
DATE:
ADMINISTRATOR:

11 Quantity gty

12 Usage time year

1.3 Discountrate 175

1.4 Price of energy sekilih

15 Bnnuslusage hourstpiece
1B &nnual price increase loptional)

17 Climate impact from energy usage [optional) kg COzelidh
1.8 Financing cost if leasing or renting sekipearlpiece

Data from supplier

Name Alternative 1 Alternative 2 Alternative 3 Alternative ¢
Investment costs

21[Price. [sektpiece

2.2|Cost of delivery, installation snd operation start-up | seklpisce
Operation and mai costs

31| Energy usage: 'WhiHd per piece [stand-by. idle phase] Wihihipiece

3.2| Senvice and maintenance costs seklyearipiecs]

3.3| Labour costs sekluearipiecs]

Dther costs

4.1(Inswances, tanes sndfees seklyeatipisce]

4.2|Renting or leasing costs sekfyearipizog

4.3[Disposal costs seklpiscs

4.4[Pesidusl valus seklpiecs

Result
1. Introduction 2. LCC-tool 3. Tool parameters 4. Result 5. Climate impact factors 6. Response sheet ()]

Fig. 26. Filling data of the LCC tool
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The results provide total cost estimation over all the proposed alternatives. After the total cost,
the tool presents the operating costs per year, while also estimating the climate impact per year.
By changing tabs in the Excel tool, if we move to the result tab, not only do we find statistics
based on the previously defined total LCC costs, but we can also see 2 diagrams per study case.
The first diagram divides the total LCC costs into investments, operation, maintenance and other
costs, all 4 graphs with different colors, whereas the second diagram depicts both energy usages
in comparison with the climate impacts.

Total LCC-costs

1,200,000,000

1,000,000,000

800,000,000

600,000,000

Swedish krona

400,000,000

200,000,000

0

Facility 1 Facility 2 Facility 3 Facility 4

Winvestment casts B Energy costs W Maintenanee costs

Energy usage & climate impact

800

kpC0Z/year

600

400

200

Facility 1 Facility 2 Facility 3 Facility 4

mEnergyusage W Climate impact

Fig. 27. Results of the LCC tool

LCC tool by the European Commission -
(ec.europa.eu/environment df/SF SSSUP ELCC.xIsm

The LCC Calculation tool for vending machines has been developed by the European Commission
(EC) in order to be used for the tender evaluation. The main feature of this tool is the evaluation
of purchase and use & end-of-life costs throughout the product life cycle in support of public
procurement procedures. The tool may also provide complementary information on the
evaluation of environmental externalities (indirect costs) and has been developed in line with
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Art. 68 of Directive 2014/24/EU. The evaluation of environmental externalities is limited to the
use phase of products. As a result, the tool does not provide comprehensive and life-cycle based
information on the environmental profile of such products [8].

Deweloped by

"Life Cycle Costing [LCC) calculation Tool" 2 : ) -

T e oy oy e o

Introduction
This is an electronic tool designed to perform life oyole costing [LELC] for a specific range of products commenly featured in public tenders.

we 20 2 EL, which significantly innovate the tender
nsiderable importance on LEC,

The main feature of this tool is the evaluation of direct costs throughout the product life cycle in support of public procurement procedures.

The tocl provides, in addition to direct costs, complementary information on the evaluation of environmental externalities (indirect costs). The tool has

been developed in line with Art. 62 of Directive 2014,/24,/EU.
The evaluation of enviranmental externalities is limited to the use phase of products: therefore. the tool does not provide comprehensive and life-cycle
based information on the environmental profile of such products.
The information on externalities obtained with this tool shall not be used to measure and communicate the life cycle environmental performance of
products, since the tool is not compliant with the Product Environmental Footprint (PEF) methodology in annex | to the Commission Recommendation of 9
April 2013,
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Fig. 28. Introduction of the LCC tool

How to use (http://ec.europa.eu/environment/gpp/pdf/LCC tool user guide final.pdf)

To use the tool, the user should begin by completing the General Data that are to be used for all
products within this product family. Then enter the discount rate that represents the difference
in value between the costs in the future (lower value) versus the costs in the present and the
Amortization coefficient, which allows a product cost to be distributed over different time
periods on the basis of its life and deterioration. Then, the electricity price costs per kWh and the
number of purchased items should be entered.

After completing the General Data, the user should move on to the Product Specific Data, where
each time they may create, edit or delete new product. After filling in the Supplier and Product
name, the user must then specify detailed data over the product. The purchase costs include
filling in factors regarding the price of product costs (established by the vendor, plus taxation),
delivery and transportation costs of the product to the Public Administration by the vendor and
Installations costs, if the occur. As for the use and end-of-life data, the user must specify the
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annual electricity consumption, maintenance/service contract costs, an expected lifetime for the
product in years and end-of-life product costs. If the intended product is specifically a hot
beverage vending machine, then in the use & end-of-life subcategory, more factors appears such
as energy consumption in idle mode, average daily beverages served, annual operating days and
energy consumed for dispensing one liter of hot beverages. The user can either fill only the
annual electricity consumption or else, he may enter the factors mentioned above instead of the
annual electricity consumption. The product warranty duration (period of time during which the
producer is obliged to repair any appliance failures at no extra cost for the final user) also be
entered to complete the necessary input.

Product category | i ]
Product | C; i |

USE MODE I Tender evaluation |
GENERAL DATA

INPUT NAME UNIT  VALUE
- Discount ate w 12,00
2 Amarizaton coefcient 3 Vending machines | Cold vending machine X
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Fig. 29. Filling data of the LCC tool

After completing the required fields, the user should return to the main page, where by pressing
the ‘Insert Product Data’ button they may add a new product, or edit or delete an existing one.
If the user clicks on the ‘Go to Output’ button, the LCC calculation is divided into sub-categories.

e The General Information presents generic supplier and product information.
e The LCC Results — Direct costs sub-category divides the overall costs into acquisition
costs, costs of use, maintenance costs and end-of-life costs, presented in a diagram.

e The Distribution of costs over time subcategory is another chart that show how costs
alternate in time.
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e The Externalities subcategory depicts the effects in climate regarding the electricity

usage.

Additionally, the user is given the options to either ‘Display Results for total purchased items’ or
‘Show overall LCC results’. They may also print the excel sheet or export the results to a specific
folder or open the exports folder. All the above stated functions are separated into different

buttons for convenience.
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Fig. 30. Results of the LCC tool
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Chapter 5. Resources

It must have been clear at this point, that sustainable procurement requires a significant shift in
standard public procurement practices. New concepts, new ideas and new objectives require the
education of the involved participants, both the procurement officers and the market
stakeholders in order for them to successfully adjust to the new reality. To this end, a plethora
of resources has been developed by European or national initiatives to accommodate the smooth
transition and integration of the new practices. Below, you will find a collection of the most
important knowledge sources covering most practical aspects of applying GPP. This includes
among others GPP principles, legal considerations, case studies and product specific guidance.
This handbook was heavily based on the resources below and the reader is strongly advised to
look into them for a deep understanding of LCC concepts and GPP in general.

Directives

e Directive 2014/24/EU of The European Parliament And Of The Council on public
procurement and directive 2014/25/EU on procurement by entities operating in the water,
energy, transport and postal services sectors. This directive was developed in order to
improve several aspects of previous directive on public procurement (2004/18/EC). Along
with Utilities Directive (2014/25/EU) they came to force on 17 April 2014, and provided 2
years to the member states to integrate them to national law (April 2016). The directives
include changes on procurement procedures, contract award rules, corruption safeguards etc.
In relation to LCC, the directive integrates completely the LCC approach in determining the
most economically advantageous tender allowing the contracting authorities to adopt
sustainable, long term purchasing strategies. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014L0024&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0025& from=EN

e “Directive 2009/33/EC of the European Parliament and of the Council of 23 April 2009 on
the Promotion of Clean and Energy Efficient Road Transport Vehicles” enables consideration
of power consumption and environmental aspects prior to road vehicles purchase or leasing.
The target group are both public purchasers and private companies that offer public transport
services. This Directive addresses the need to provide support for Member States through
facilitating and structuring the exchange of knowledge and best practices for promoting the
purchase of clean and energy-efficient vehicles, on the basis that vehicle procurement for
public transport services can make a significant impact on the market if harmonized criteria
are applied at Community level. The Directive should provide a comprehensive set of opinions
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that take under consideration energy and environmentally impacts, enabling authorities and
operators that already have developed according methods to continue applying them. It
defines ranges for the costs of energy consumptions, CO, and pollutant emissions, allowing
flexibility for contracting authorities and operators and ensuring an equivalent degree of
harmonization. If sufficient demand for clean and energy-efficient vehicles is created, even
though these types of innovative vehicles initially cost more than conventional ones, it could
be ensured that the automobile economy would see cost reductions for such vehicles. The
aforementioned Directive can be found in the following link: https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX%3A32009L0033

LCC Tools

e Generic luminaire by the European Commission (Outdoors and indoors applications)

The LCC Calculation tool for generic luminaire has been developed by the European
Commission (EC) in order to be used for the tender evaluation. The main feature of this tool
is the evaluation of direct costs for both indoor and outdoor lighting throughout the product
life cycle in support of public procurement procedures. The tool provides, in addition to direct
costs, complementary information on the evaluation of environmental externalities (indirect
costs) and has been developed in line with Art. 68 of Directive 2014/24/EU. The evaluation of
environmental externalities is limited to the use phase of products; therefore, the tool does
not provide comprehensive and life-cycle based information on the environmental profile of
such products. You can find the LCC tool, alongside with additional information here:
ec.europa.eu/environment/gpp/pdf/SF_SSSUP_ELCC.xIsm
ec.europa.eu/environment/gpp/pdf/LCC tool user guide final.pdf

ec.europa.eu/environment/gpp/pdf/LCC tool technical specifications.pdf

e Lighting System by the National Agency for Public Procurement (Indoor Applications)

The following tool, developed by the National Agency for Public Procurement, is designed
especially for the procurement of indoor lighting and thus, it can be used when choosing
criteria or in the evaluation of tenders. It also allows to the user to efficiently calculate the
climate impact, heavily based on the power consumption coming from the lighting system
currently operating. More specifically, the tool can provide an approximation of the costs
correlated to the system. As for the tenders’ evaluation, the LCC cost will be included as a
parameter in order for the most cost-efficient tender to be evaluated. Quality criteria for the
lighting system, such as light quality, are not included in the tool and must be specified
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separately in the tender documents. The LCC tool is based on present value method to be
able to calculate future cost to present value, an equation that is included in the tool. Other
parameters such as discount rate, electricity pricing and economic periods are just some of
the criteria that are expected to affect the result and should be decided upon consulting the
Contracting Authority (CA). You may find the LCC tool by clicking on the link below:
https://www.upphandlingsmyndigheten.se/en/subject-areas/Icc-tools/

e Lighting System by the National Agency for Public Procurement (Outdoor Applications)

As with the Indoor Lighting System from the National Agency for Public procurement, the
following tool applies to outdoor lighting and is designed especially for the procurement of
outdoor lighting. It can be used when choosing criteria or in the evaluation of tenders, while
also allowing the user to efficiently calculate the climate impact, based on the energy
consumed in the operation of the lighting system (as also described with the indoor lighting
system). More specifically, the tool can provide an approximation of the costs correlated to
the system. Yet, one thing to consider using an LCC-tool is to only include the large cost items,
or costs that is expected to differ between different suppliers, whereas externality costs for
environmental parameters can be included and calculated only if their monetary value can
be determined and verified in a way that is standarised. As for the tenders’ evaluation, the
LCC cost will be included as a parameter in order for the most cost-efficient tender to be
evaluated. Quality criteria for the lighting system, such as light quality, is not included in the
tool and must be specified separately in the tender documents. The LCC tool is based on
present value method to be able to calculate future cost to present value, an equation that
is included in the tool. Other parameters such as discount rate, electricity pricing and
economic periods are just some of the criteria that are expected to affect the result and
should be decided upon consulting the Contracting Authority (CA). You can find the LCC tool
by clicking on the following link: https://www.upphandlingsmyndigheten.se/en/subject-

areas/lcc-tools/

e SEAD by the Clean Energy Ministerial (Outdoor Applications)

The Super-efficient Equipment and Appliance Deployment (SEAD) Street Lighting tool is an
Excel-based tool that calculates expected energy use, light performance and LCC costs for
outdoor lighting upgrades from the most common road infrastructures. It is an initiative of
the Clean Energy Ministerial and a task within the International Partnership for Energy
Efficiency Cooperation and gives the opportunity to quickly and with ease evaluate the
efficiency, the quality, the technical compatibility and the lifetime costs of different street
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lighting products, targeted for government procurement officials. As a result, it may help
municipal officials in making more informed procurement selection to mitigate the
complexity that buying new street lighting products involves. The SEAD street lighting tool
identifies the optimal lighting product for any circumstances, allowing users to evaluate
without much complexity lighting products e.g. LEDs and conventional fixtures, based on
technical specification, lighting quality, costs and energy savings. You can find the
aforementioned LCC tool on this link: https://superefficient.org/tools/street-lighting-tool

e Generic Clean Fleets by the European Commission

This tool allows a comparison of the Life Cycle Costs (LCC) and Total Costs of Ownership (TCO)
for different vehicles and bids within a procurement process. The developed tool is quite easy
to use and fully complies with the Clean Vehicles Directive (CVD). It also allows the user to
apply the Operational Lifetime Costing (OLC) methodology as described in the Directive
2009/33/EC, a methodology which provides accurate costings of the environmental impacts
of fuel consumptions and tailpipe emissions. The LCC calculation is divided on different sub-
categories, such as General Conditions, Acquisition Costs, Operating Costs, Maintenance
Costs, Taxes and Other Costs, OLC costs (optional) and End-of-life Costs. The LCC calculation
result reveals the Total LCC per unit and in overall and also creates diagrams concerning total
costs per product and costs during the life cycle of each vehicle tested in the tool. A series of
valuable resources derived from the Clean Fleets Project, including the Clean Fleets Life Cycle
Cost Calculator, can be found at the homepage of the project’s website. The LCC tool of the
Clean Fleets Project can be found here: http://www.clean-fleets.eu/home/

e LCC tool for Computers and Monitors from the European Commission

This has been developed for procurement practitioners in public organizations in the EU and
was designed for procurement both below and above the thresholds for application of the
EU 2014/24/EU directive on public procurement, yet it can also be used in private sector
purchasers and even the general public. The tool may be used for desktop computers (e.g.
Integrated Desktop Computers and Thin Clients), Portable Computers (e.g. Notebooks,
Tablets) and Computer monitors. Its purpose is to encourage and facilitate the wide
application of LCC among public authorities in the EU, so that organizations can make more
cost-effective decisions in the procurement processes for computers and monitors. The tool
allows users to consider different cost categories and, at a preliminary stage, it is important
to have the full costs picture for better planning. However, inclusion of all these categories in
the tendering process is not needed, if there is a good reason to exclude them. Using the tool
during tendering allows considerations related to initial acquisition costs, operating and
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maintenance costs, other costs and costs of environmental externalities. You can find the
aforementioned LCC tool on this link:
ec.europa.eu/environment/gpp/pdf/EC LCC Tool Computers final updated 13Mai2019.xIsx

e Office IT LCC Tool by the European Commission

The LCC Calculation tool for Office IT Equipment (includes both stationary computers,
portable computers and display devices) has been developed by the European Commission
(EC) in order to be used for the tender evaluation. The main feature of this tool is the
evaluation of direct costs computers and monitor displays throughout the product life cycle
in support of public procurement procedures. The tool provides, in addition to direct costs,
complementary information on the evaluation of environmental externalities (indirect costs)
and has been developed in line with Art. 68 of Directive 2014/24/EU. The evaluation of
environmental externalities is limited to the use phase of products; therefore, the tool does
not provide comprehensive and life-cycle based information on the environmental profile of
such products. You can find the LCC tool here:
ec.europa.eu/environment/gpp/pdf/SF_SSSUP ELCC.xIsm

e Vending Machines LCC tool by the National Agency for Public Procurement

The LCC tool for vending machines is also developed by the National Agency for Public
Procurement, is adapted to use in the tender evaluation in order to demonstrate the real cost
that the CA will have to pay for the unit during the period of usage. The LCC tool aims to
improve the planning phase before purchasing a product, alongside with a cost reduction
estimation of what an environmentally-friendly alternative will cost as opposed to a
conventional product. In the same manner with the other tools by the National Agency for
Public Procurement, environmental externality costs are accepted by the tool only if the
supplier, who is responsible for filling in the LCC data, can accurately determine and verify
the product value in a standardized way. You can find the LCC tool by clicking on the following
link: https://www.upphandlingsmyndigheten.se/en/subject-areas/Icc-tools/

e Vending Machines LCC tool by the European Commission

The LCC Calculation tool for vending machines has been developed by the European
Commission (EC) in order to be used for the tender evaluation. The main feature of this tool
is the evaluation of purchase and use & end-of-life costs throughout the product life cycle in
support of public procurement procedures. The tool may also provide complementary
information on the evaluation of environmental externalities (indirect costs) and has been
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developed in line with Art. 68 of Directive 2014/24/EU. The evaluation of environmental
externalities is limited to the use phase of products. As a result, the tool does not provide
comprehensive and life-cycle based information on the environmental profile of such
products. You can find the LCC tool here:
ec.europa.eu/environment/gpp/pdf/SF_SSSUP_ELCC.xIsm

e LCC tools to be developed by the EC for Outdoor Lighting, Indoor Lighting, Vending
Machines, Imaging equipment

The European Commission is in the process of developing a series of sector specific LCC
calculation tools which aim to facilitate the use of LCC amongst public procurers. At the time
of finalization of this report (June 2019), EC had finalized and published the LCC tool for
Computers and Monitors which has been described in Section 4.3. EC plans to publish LCC
tools for four additional product categories in the next months. The original schedule is
presented as shown below:

o Outdoor Lighting (summer 2019)

o Indoor Lighting (summer 2019)

o Vending Machines (autumn 2019)

o Imaging equipment (autumn 2019)
You can find any updates on these tools (and the tools themselves when they are published)
in the EC dedicated page for LCC: http://ec.europa.eu/environment/gpp/lcc.htm

Guides and Reports

e SMART SPP - innovation through sustainable procurement.
Driving energy efficient innovation through procurement. A practical guide for public
authorities

SMART SPP was a European project supported by the Intelligent Energy Europe funding
programme, which promoted the introduction of new, innovative low carbon emission
technologies and integrated solutions onto the European market. This was done by
encouraging early market engagement between public authority procurers and suppliers and
developers of new innovative products and services in the pre-procurement phase of public
tenders. The project has developed a great guide that is aimed at assisting public authorities
in becoming "innovation-friendly" - that is achieving the most innovative, energy efficient
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solutions within their procurement actions, particularly through increased dialogue with
suppliers and producers. The guide contains a comprehensive strategy in creating successful
green tenders, describing each step on the way from identifying your needs to monitoring
the contract’s performance. This guide is a great first step for procurement officers in GPP in
general.

http://www.smart-

spp.eu/fileadmin/template/projects/smart spp/files/Guidance/Final versions/SMART SPP
Guide 2011 EN FINAL www.pdf

e The Procura+ Manual - A Guide to Implementing Sustainable Procurement

The Procura+ Manual provides clear, easy-to-understand guidance for any European public
authority on how to implement sustainable procurement. This publication was produced as
part of the SPP Regions project and contains:
- a simple implementation model for ensuring the systematic inclusion of sustainability
considerations in procurement
- a clear guidance on how to integrate sustainability criteria into the procurement process
under the 2014 Directives — from preliminary market consultation to technical specifications,
selection and award criteria, and contract clauses
- an introduction to the concept of life cycle costing (LCC), evidence regarding the costs of
sustainable  procurement and advice on how to keep costs down
- an overview of sustainable procurement approaches for six key products, works and services:
construction, IT equipment, cleaning products, food, vehicles and electricity — including
information on the available criteria

This guide can be very helpful to any European public authority and is available here:
http://www.procuraplus.org/fileadmin/user upload/Manual/Procuraplus Manual Third E

dition.pdf

e Life Cycle Costing State of the art report. SPP Regions (Sustainable Public Procurement
Regions) Project Consortium

The SPP Regions project was aimed at promoting the creation and expansion of European
regional networks of municipalities working together on sustainable public procurement (SPP)
and public procurement of innovation (PPI). The project developed many reports on SPP. One
of them focused on the Life Cycle Costing, presenting the state of the art on the subject. The
report, published by ICLElI — Local Governments for Sustainability, European Secretariat,
describes the challenges and solutions on applying LCC concepts in procurement, and
mentions available tools and best practices. This report is a great introduction in LCC for every
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procurement officer and can be accessed through the link below.

http://www.sppregions.eu/fileadmin/user upload/Life Cycle Costing SoA Report.pdf

The Green Public Procurement and the EU Action Plan for the Circular Economy by the
European Parliament is a study provided by Policy Department A at the request of the
Committee on the Environment, Public Health and Food Safety (ENVI). The purpose of the
study is an analysis of the current landscape regarding available tools and approaches for
GPP and a discussion on possible improvements. The study also provides
recommendations and measure for a better integration of CE into GPP procedures and
provide decision makers with a pool of options for taking circularity to a higher level.
http://www.europarl.europa.eu/RegData/etudes/STUD/2017/602065/IPOL STU(2017)6

02065 EN.pdf

The EU GPP criteria, promoted by the European Commission, to facilitate the inclusion of
green requirements in public tender documents. While the adopted EU GPP criteria aim
to reach a good balance between environmental performance, cost considerations,
market availability and ease of verification, procuring authorities may choose, according
to their needs and ambition level, to include all or only certain requirements in their
tender documents. The product categories is constantly expanded and updated, currently
including Cleaning products and services, Computer and monitors, Copying and graphic
paper, Electrical and Electronic Equipment used in the Health Care Sector, Electricity,
Food and Catering services, Furniture, Gardening products and services, Imaging
Equipment, Office Building Design, Construction and Management, Paints, varnishes and
road markings, Road Design, Construction and Maintenance, Sanitary Tapware, Road
lighting and traffic signals, Textiles, Toilets and Urinals, Road Transport, Waste Water
Infrastructure, Water-based Heaters.
http://ec.europa.eu/environment/gpp/eu gpp criteria_en.htm

Revision of the EU Green Public Procurement Criteria for Street Lighting and Traffic
Signals.

This report by the Joint Research Centre (JRC), the European Commission’s science and

knowledge service, presents a broad look at the road lighting sector from the perspectives of

scope and definition, relevant legislation, market, technical and environmental analysis. Its

findings will act as a basis for the ongoing EU GPP criteria revision process for the product
group "Road lighting and traffic signals". Therefore, it may provide interesting insights to the
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process of selecting GPP and lifecycle cost criteria and strategies in street lighting projects in
the public sector.

http://susproc.jrc.ec.europa.eu/Street lighting and Traffic signs/docs/PR Final 25-08-
2017 Sci4 Pol.pdf

e Procurement & Design Guidelines for LED Street Lighting and Guidelines for Indoor
Lighting in the Public and Private Service Sector by Premium Light-Pro.

The international initiative “Premium Light Pro” focusses on the implementation of next-level
energy efficient LED lighting systems (indoor & outdoor lighting) in the private and public
service sector. The main target of this initiative is to support the implementation of high
quality and efficient LED-solutions by appropriate instruments and services. To this end, the
initiative has developed several guidelines and tools to help procurement professionals,
decision makers and contracting companies on selecting energy efficient lighting solutions.
These tools include guides for both indoor and street lighting projects, procurement criteria
and Life Cycle Costing tools.
http://www.premiumlightpro.eu/indoor-lighting/guidelines-downloads/

http://www.premiumlightpro.eu/outdoor-lighting/guidelines-downloads/

e EU green public procurement criteria for road lighting and traffic signals. This document
provides the EU GPP criteria for the product group ‘road lighting and traffic signals’. The
environmental aspects covered by EU GPP criteria for road lighting are split into three
broad sections: energy consumption, light pollution and lifetime. The procurement of
traffic signals is considered separately using criteria that are predominantly centred on
life cycle costs.The criteria are made up of selection criteria, technical specifications,
award criteria and contract performance clauses. They may be divided into two levels:

- Core criteria — these are designed for easy application of GPP, focusing on the key area(s)

of environmental performance of a product and aimed at keeping administrative costs for

companies to a minimum.

- Comprehensive criteria — which take into account more aspects or higher levels of

environmental performance, for use by any authorities that want to go further in supporting

environmental and innovation goals.
http://ec.europa.eu/environment/gpp/pdf/toolkit/181210 EU GPP criteria road lighting.

pdf

e The Clean Fleets Guide, currently under the name “Procuring clean and efficient road
vehicles — Clean Fleets Guide”, acknowledges the need for alternatives to traditional
petrol and diesel vehicles for their fleets, due to environmental factors concerning climate
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changes, air quality, fuel security and alternatively-fueled vehicles. The guide is mainly
targeted towards procurers and fleet managers, but also remains relevant in regard to
policy makers and others currently involved in the transport sector. It presents a variety
of options on how environmental criteria can be introduced into the different stages of
procurement procedures, alongside with relevant LCC information. The Clean Fleets
project — funded by the Intelligent Energy Europe Programme of the European Union —
has developed an excel tool which assists public authorities and fleet operators with the
procurement or leasing of clean and energy-efficient vehicles, implementing the Clean
Vehicles Directive (CVD), which is Directive 2009/33/EC. A series of valuable resources
derived from the Clean Fleets Project, including the Clean Fleets Guide, can be found at

the homepage of the project’s website by visiting the following link: http://www.clean-
fleets.eu/home/

e EU green public procurement criteria for road transport. This document provides EU
green public procurement (GPP) criteria on road transport products and services (cars,
light commercial vehicle, buses etc) that can be (partially or fully) integrated into the
authority’s tender documents with minimal editing. The criteria are split into selection
criteria, technical specifications, award criteria and contract performance clauses. The
criteria are of two types:

- Core criteria — which are designed to allow for easy application of GPP, focusing on the key

area(s) of environmental performance of a product and aimed at keeping administrative costs

for companies to a minimum.

- Comprehensive criteria — which take into account more aspects or higher levels of

environmental performance, for use by authorities that want to go further in supporting

environmental and innovation goals.
http://ec.europa.eu/environment/gpp/pdf/criteria/transport.pdf

The “User Guide to the Life Cycle Costing Tool for Green Public Procurement of Computers
and Monitors” document provides useful background information on the LCC tool that was
developed for procurement practitioners in public organizations in the EU. This guide
provides readers with the key aspects to consider when using LCC in public procurement,
especially during the preparatory and tendering stages and introduces briefly the main
sections and elements of the LCC tool for Computers and Monitors. More specifically, the
guide describes in detail what steps should be followed if the tool is intended to be used
before tendering. For example, the guide states that “it is important to know what your real
IT needs are, what solutions exist to cover them and which have lower life cycle costs.” In
overall, the ‘Prior to the tendering process’ section of the guide addresses the following issues:
a) Determine your needs, b) Identify solutions for those needs, c) Identify relevant cost
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drivers and parameters and d) Consult with relevant parties. The second section of the
document describes how to use LCC during the tendering process and suggests that if life
cycle costs are intended to be used in the tendering process, they should be stated clearly in
the tender documents, common parameters should be provided to ensure transparency, data
that is needed for the LCC calculation should be asked for and last but not least, clear
definitions and standards should be provided in order to ensure the comparability of offers.
The guide’s last section refers to the after the tendering process stage, where suggested
actions can be summarized as: a) monitor compliance with the tender requirements and
performance levels promised by the contractor, b) apply sanctions if needed, c) identify
lessons for future tenders, d) communicate results to motivate internal acceptance and buy-
in and e) promote replication by other stakeholders. The guide is available here:
ec.europa.eu/environment/gpp/pdf/EC LCC computers guide final updated Mar2019.pd
f

e The Technical Background Report for Office IT Equipment was released by the European

Commission. Based on the GPP criteria presented by the European Commission, this
report targets at providing relevant background information on the environmental impact
of office IT equipment. It outlines the key relevant European Legislation affecting this
product group and is accordance with the life cycle data. The report presents market
availability of this product group, consideration and public procurement needs while also
outlining core and comprehensive environmental criteria which are proposed within the
report. Associated GPP Criteria discussed and analyzed at this technical background
report contain both proposed purchasing criteria and further information for green
tendering procedures. The technical report includes specifications on defining acceptable
computer power consumptions and different options to consider for consumption
mitigations. It also tackles externality issues such as hazardous materials found in
computer parts in order to promote products with very low or none concentration of
these hazardous materials, methods for product’s lifetime extension through extended
durability and increased upgradability and ways to improve end of life management. The
Technical Background Report for Office IT Equipment can be found in EC’s website by
clicking the following link:
http://ec.europa.eu/environment/gpp/pdf/tbr/office it equipment tbr.pdf

e The “Revision of the EU Green Public Procurement (GPP) Criteria for Computers and
Monitors” Technical Report has been released by the European Commission and is
intended to supply background information and evaluate and discuss wether current GPP
criteria should be revised, restructured, removed or still kept due to their relevance. The
equivalent study was performed by the Joint Research Centre’s Institute for Prospective
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Technological Studies (JRC-IPTS). The report also identifies new criteria areas to be taken
under high consideration in order to efficiently address environmental impacts of office
IT equipment. For each of the criteria areas, the report presents both current criteria and
revised criteria. Criteria discussed in the technical report are Energy Consumption,
Hazardous Substances, Product lifetime extension, end-of-life management and
additional criteria. Product group discussed in the report includes the following categories:
a) Personal Computers, b) Computer Displays, c) Keyboards, d) External Power Supplies,
e) Notebook Computers and f) Discrete Graphics Processing Unit (GPU). The Revision of
the EU GPP Criteria for Computer and Monitors can be found again in the EC’s website by
clicking the following link:
http://ec.europa.eu/environment/gpp/pdf/tbr/Computers and monitors technical ba

ckground and proposals.pdf

“EU GPP Criteria for Computers and Monitors” document of 2016 aims at facilitating
public authorities the purchase of products, services and works with reduced
environmental impacts. While using these criteria is of course voluntary, integration into
the equivalent tender documents is highly applicable if the individual authority considers
the criteria formulation as appropriate for the intended use. While the adopted EU GPP
criteria aim to reach a good balance between environmental performance, cost
considerations, market availability and ease of verification, procuring authorities may
choose, according to their needs and ambition level, to include all or only certain
requirements in their tender documents. This document presents the EU GPP Criteria for
the product group of Office IT Equipment whereas further information can be provided
by consulting the accompanying Technical Background Report (2016), which provides full
rationales that support the selection of these GPP criteria and references for further
information. The document organizes discussed criteria into Selection Criteria, Award
Criteria, Technical Specifications and Contract Performance Clauses. Each of these
categories are divided in two sub-categories: a) Core Criteria, designed for easy GPP
application with a focus on key areas of a product’s environmental performance,
minimizing the company administrative costs and b) Comprehensive Criteria, designed to
take into consideration more aspects of environmental performance, aimed for public
authorities. One can retrieve the document by visiting the EU GPP criteria section of the
EC’s website and selecting the EG GPP criteria document on the category of Computer
and Monitors, found here:
http://ec.europa.eu/environment/gpp/eu gpp criteria_en.htm
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