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1. Life Cycle Costing: an overview

Life Cycle Costing started to be used in the mid-'&hen it was applied by the US Department of Dege
(Gluch and Baumann, 2004; Hunkeler et al., 2008 dguire high cost military equipment (Guinée et al
2011). One of the first definitions of Life Cycleo§ting can be traced back to 1976, when White and
Ostwald (1976) defined it as “[The life cycle ca$tan item is] the sum of all funds expended inpsup of

the item from its conception and fabrication throiig operation to the end of its useful life”.

As stated in this definition, LCC tracks and acclates the costs and revenues attributable to theéupt
over the full life-cycle, which may last for mangars and that can be sustained by different entsigch as
the manufacturer, the user (public or private) dredsociety (Asiedu and Gu, 1998).

The work of Hunkeler et al. (2008), was the starfioint for a following Code of Practice publishegthe
Society of Environmental Toxicology and Chemistmgttconsidered the life cycle costing, togethehlie
environmental and social components of sustaigbiis part of the life cycle sustainability assesst
(Swarr et al., 2011).

The three sustainability dimensions — environmesgnomy and society- are indeed taken into account
within the framework of the sustainable developméNeugebauer et al., 2016). The Life Cycle
Sustainability Assessment (LCSA) includes the thdimensions of the sustainability: Life Cycle
Assessment (LCA), Life Cycle Costing (LCC) and &btife Cycle Assessment (SLCA) (Finkbeiner, 2010;
Klopffer, 2008). Traditionally, LCC focuses on fimdal costs, expressed in monetary values (Hunlatler
al., 2008; Swarr et al., 2011), but in the framdwof the LCSA, and taking into account that ecoromi
activities influence also the non-economic dimensiof sustainability, a different model of develah
and growth should be thought with respect to tiawiti ones (Sneddon at al., 2006). The inclusiothef
sustainability dimensions within the LCC conceps kdatermined that environmental and social issage h
to be included in the LCC calculations. AccordimgHunkeler et al. (2008), LCC involves three diffier
kinds of LCC assessments: the conventional, theetsband the environmental one. A conventional LCC
deals with traditional financial assessment, wherganizations take into account their costs. The
environmental LCC include an LCA perspective analbdes to include all costs incurred by all stakdbrd.
Finally, the societal LCC includes also externedifi by internalizing environmental and social costs
(Martinez-Sanchez et al., 2015).
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Taking into account firstly the “conventional apach”, the reasons that can drive towards the aqtjiit of
LCC can be different: a complete list of these @hdvhas been discussed by Korpi and Ala-Risku (2008
Among the main motivations for the LCC adoptiorerthis the fact that manufactures may perceive &m
important element leading to competitiveness. Meeeothe motivations for using LCC obviously depend
on the kind of sector that uses it (i.e. publipovate).

According to the expectations and future possilsie of the results, LCC can be performed from dsffier
perspectives:

- From the perspective of the manufacturer for pgantivities (Horngren et al., 2012), for estimgtin
future costs (Woodward, 1997), for monitoring co@dtsidholm and Suomala, 2007), for design
purposes (Asiedu and Gu, 1998) and for decisionimgafl_indholm and Suomala, 2004; Hasan,
1999);

- From the perspective of the user for procuremetitiaes (Woodward, 1997, Robinson, 1996) and
for pricing activities.

- From the perspective of society (Ogden et al., 2004

If LCC is applied from the producer perspectivdpduses usually on those costs that are direothgred by
the producer itself along the whole life of a proldrom its invention and design, throughout itsguction
and sale. There might be other costs incurred aftproduct is sold, such as warranty costs andt plan
decommissioning. Some examples of cost items thadt ke included in a life cycle cost from the puodr
perspective are summarized in Table 2. In this,caseording to the objective of the analysis, tbhets
covered by the users of the product can be disilegaFor example, if the LCC is performed to idgritie
main onerous phases in the life of a product, @eoto reduce the cost of production for the preduthe
costs covered by the user are obviously not oféste

Moreover, the inclusion in the analysis of the dtsts covered by the user can enable to emplasethe
results also for pricing purposes. In fact, useCGL{dcuses on the total costs incurred by a costumer
acquire, use, maintain and dispose of a produskeonrice. User-LCC influences the price a company ca
charge for its products. For example, a produdtgbarantees lower operating and maintenance castbe
sold at a higher price if compared to a produchulite same functionality that needs higher opegedimd
maintenance costs, since this can lead to an dvialease of costs associated with the produamn@ten

et al., 2012; Iraldo et al., 2011).

Focusing on the producer perspective, Dowlatsie9%) and Lindholm and Suomala (2005) suggestdd tha
the design of the product influences between 70% &% of the total cost of a product. Designers are
therefore in a position to reduce the life-cyclstaaf the product they design (Asiedu and Gu, 1998)
Typically, by the end of the design phase, appraxaty 80% of costs are committed. This highliglhs t
possibility for managers to influence the cost afnmfacturing a product when it is still at the desstage of

its lifecycle, since small changes to the produesigh may lead to significant savings in the cdst o
manufacturing. When LCC is applied from the userspectives, all the cost items considered in the
producer perspective can all be summed up in thectyase price” of the product, which becomes trst fi
cost item considered in the calculation. In use€Gl.@ll the costs connected with the life-cyclehs product
-from the purchasing to the end of life- are alstlided, extending the scope of the analysis.

Table 1. Cost items from the producer perspective and from the user perspective.

Cost items - Producer perspective Cost items — Uszspective
R&D costs Distribution costs (e.g.: costs of transport,
Raw materials procurement costs \F/)vrri]é)é(_esale, etc.) —if not included in the purchase

Manufacturing costs
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Labor costs Installation costs (if needed) - —if not included i
the purchase price-

Energy costs

Purchase cost
Water use

Capital goods Costs of functioning during the use phase (8.9.:

energy, water, consumables, etc.)
Maintenance costs (in pre-production ar‘ge air and maintenance costs
production phase) P
1 n(éosts of regulating (fees or tariffs to be paid to

Management costs (in  pre-production use the product, e.g.: taxes for a motor vehiclg)

production phase)

Q)

Disposal/recycling costs (of pre-production anlganagement costs

production scrap and waste) Substitution costs
Share of administrative and general costs Disposal / recycling costs (e.g.: costs of waste
Share of commercial costs (e.g.: marketing) collection, costs of disassembling, etc.)

Share of logistic costs (e.g.: in-bound logistic)

Considering the user perspective, life-cycle casts be many times higher than the initial investimen
costs (Woodward, 1997). Just to give an exampjegried by Asiedu and Gu in 1998, the LCC concept
was initially applied for procurement purposes by US Department of Defense that found operatiah an
support costs for typical weapon systems accouioteals much as 75% of the total cost.

Although the relevance of the different cost itemas been widely recognized, initial investment @st
still often used as the primary, and sometimesatfilyg, criterion in purchasing decisions (Lindholmda
Suomala, 2004; Woodward, 1997), in particular by public adminiswas (PAS).

As opposed to considering solely the “initial intreent”, the adoption of LCC implies consideringeatain
time horizon. Therefore, some key features neduttdearly defined and handled cautiously:

» Discount rate: Costs in the future are not “wor#s’ much as those incurred today, as capital is
expected to accrue a certain amount of interest bree. A sum of €100 invested today at 5%
interest would be worth €105 in one year’s timeefEfiore €105 spent in one year’'s time is only
“worth” €100 at the present time. This factor ne&ul$e taken into account when comparing the
life-cycle costs. This is done through applyingpaial discount rate to future costs. Figures usi#id w
depend on the country but are usually between 3888 (adjusted to eliminate the effects of
inflation). This gives each cost a net presente&dNIPV), which allows a straight comparison of all
present and future costs.

» Data availability and reliability: assessing lifgscte costs inevitably includes an element of
unpredictability regarding costs to be incurredhia future (for example, maintenance costs, energy
consumption, as well as the product’s actual lé@3pRequesting detailed supporting information
for cost estimates provided by tendering comparsgberefore important. In some cases, where
future costs are within the control of the supplierg. they are responsible for maintenance or
disposal), purchasing authorities can build maxinfutare prices into their contract terms, giving
higher certainty to the LCC calculations.

In light of these difficulties, in the last yearsany experiences and international projects haven bee
developed to facilitate the adoption of the LCC aapt by the PAs, mainly for procurement purposes.
Examples of public authorities that have succebstaunched ‘green’ tenders and have used lifeeycl
costing, since January 2010, can be found in a “@®Fhure of good practice examples” publishedhay t
European Commission.
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2. The relevance of Life Cycle Costing for Public Admiistrations

2.1 The use of Life Cycle Costing in Green PublicrBcurement

As set out in the Commission Communication “PuBliocurement for a Better Environment” (2008), the
European Commission is encouraging public autlewitio make their purchasing decisions greener.
Achieving this goal is of paramount importance frima environmental policy standpoint, since thelipub
sector has a very high purchasing power (i.e. 1%99%e EU Gross Domestic Product on the purchése o
goods and services in each year, according to28C1).

An approach that supports public authorities inhsactask is Green Public Procurement (GPP). Green
Public Procurement was defined by the European Gesiom as‘a process whereby public authorities
seek to procure goods, services and works witldaced environmental impact throughout their lifeley
when compared to goods, services and works withstime primary function that would otherwise be
procured” (EC, 2008)Particularly in the context of GPP practices, tifele costing (LCC) is considered
as a useful tool -applicable in green public pusehprocedures- that can deliver economic savinggells

as reductions in the environmental impact of puselseby public authorities.

The LCC use in GPP procedures can determine thestowost in evaluating offers. By using Life Cycle
Costing in Green Public Procurement, in fact, Rulluthorities are able to consider not only the
acquisition costs of a product (they include the raaterials costs and manufacturing costs), bui als
others costs that usually have to be identified ealdulated by the purchaser (e.g. distributionts;os
running costs, maintenance costs, disposal reaqydaosts). These kinds of costs should be addebeto t
selling price to have a comprehensive estimatiotheflife cycle cost of a product.

In addition, Life Cycle Costing can consider theviemnmental externalities of a product during i |
cycle, when it is possible to determine a monetaitye.

The new Directive 2014/24/EU on Public Procuremsignificantly innovates the process of tenders
awarding, giving a relevant importance to LCC. Irtide 67, new contract award criteria are introghlic
“The most economically advantageous tender fronptinat of view of the contracting authority shall be
identified on the basis of the price or cost, usingost-effectiveness approach, such as life oya$ting
[...]- It may include also the best price-quality it which shall be assessed on the basis of cateri
including qualitative, environmental and/or socépects, linked to the subject-matter of the putdiatract

in questiofi.

The same Directive in the Article 68 gives a prediefinition of LCC: Life Cycle Costing shall to the
extent relevant cover parts or all the followingstover the life cycle of a product, service orkso

a) costs, borne by the contracting authority oresthsers, such as:
(i) costs relating to acquisition,
(i) costs of use, such as consumption of energyodimer resources,
(iif) maintenance costs,
(iv) end of life costs, such as collection and ofiog costs.

(b) costs imputed to environmental externalitiegéd to the product, service or works during its tycle,
provided their monetary value can be determined\&rified; such costs may include the cost of aomss
of greenhouse gases and of other pollutant emissiod other climate change mitigation ctsts
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According to art. 68, both direct costs and indiramsts shall be included in the LCC calculatiooywbver,

this can raise some methodological problems siitegetdcosts can be calculated by applying LCC ftom
user perspectives, whereas externalities affeatittiee humanity and can be assessed only if LG(ppdied
from the society perspective. In the “societal pective” the costs that will be covered directlythg user

are, in some way, undermined, but many other camsisncluded in the analysis, which are key from an
environmental point of view. These costs are alfjthe costs induced by the consumption of thelpcod
related to the ecosystem conservation, to humatthhda social aspects and so on. These impacts are
commonly referred as externalities.

Although the Directive provides for a definition bEC (together with a list of cost items to be ud#d in
the calculation), no clear explanation on how taikulation can be performed is given. The poiné heed
to be clarified before an extensive applicatiothef LCC by PAs can take place, include i.a.:

- How to avoid double counting of environmental emédities. The inclusion of externalities can lead
to problems of double counting, for example whemeaexternalities have been internalized by
taxes (direct costs), but they are also accourdedby taking into consideration the effect on the
society or on the environment.

- It has not been clarified if external costs shdaédsummed to the direct costs or reported sepwratel

- There is no agreement on how externalities candireetized.

With respect to the last point, in welfare econ@ran externality is defined as “external effect thecurs
when the production or consumption decisions of agent have an impact on the utility or profit abther
agent in an unintended way, and when no compemsatipayment is made by the generator of the impact
to the affected party” (Perman et al., 2003). T&énition excludes all the externalities that arernalized
through taxes, because they are already includdwidirect costs.

According to this definition, externalities arigerh economic activities and they generate unacesusts
and benefits that impact on a third party, who wiid choose to incur those costs or benefits (Peande
Barbier, 2000). Moreover, the agent who createsettiernality has no incentive to take into accotnet
costs or benefits that derive from the externadaff

2.2 Life Cycle Impact Assessment methods and LifeyCle Costing

In order to compute externalities within an LCC laggiion, a monetary valuation of externalities sldobe
carried out, for “converting measures of social aimaphysical impacts into monetary units” (Pizzblag,
2014). There are studies that include, among thaats, the identification of consistent Life Cydhapact
Assessment (LCIA) methods that could perform saskd. For example, in a JRC report (EC, 2011) aimed
to supply a consistent and comprehensive methodvéaghting environmental impacts, a review of the
existing methods is proposed. Excluding single itemthods (e.g. ecological footprint) and those non-
monetized, the choice for a suitable method foretveduation of the four classes of externalitiesasrowed

to a small group, which includes: EXIOPOL, ExteMEEDS, LIME, EPS and ReCiPe.

More specifically, ReCiPe allows calculating potahenvironmental impacts for all four environmdnta
externalities. Within the International ReferenafeICycle Data System (ILCD) Handbook, which prasd

a background analysis of existing methods for LCRgCiPe has been acknowledged by the European
Commission as a valid and reliable method (EC, R0Moreover, the method has been referenced in the
ILCD Handbook as a recommended method for LClAgdan the majority of the accounted categories,
proving itself as being largely applicable undevesal circumstances, including the recently laudche
methodology on Product Environmental Footprint (EQ13).

Furthermore, ReCiPe can be considered one of thestemethods built on the experience of the first
methodological approaches for the evaluations ofirenmental impacts. The European Commission
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suggests giving priority to these up-to-date meshdldanks to the rapid development towards betidr a
more complete techniques. ReCiPe calculates impaictsvo different levels: Midpoint and Endpoint.
Midpoint indicators are used to focus on specifigimnmental aspects (such as climate change amkoz
depletion), while endpoint indicators provide aduter overview of the effects on the key areas tefr@st.
Each endpoint category has an indicator to assesagks to: Human Health (Disability-adjusted |ddgfe
years), Ecosystem (Loss of species during a yeaResource availability (dollars). Damages to ueses
are converted directly in monetary value. Damagdsuman Health and to Ecosystem can be monetized.

The following tables show some values provided Bferknt methods to assess externalities. As can be
noticed, whereas the values for the endpoint “Huidaalth” are quite similar (Table 2), the values tite
endpoint “Ecosystem” differ a lot (Tabl&Bore. L'origine riferimento non € stata trovata.). In addition,
there is an issue related to inconsistent uniteedsurement.

Table 2 Monetization factors for Human Health impact catggo

Endpoint Reference Unit Value
Heijungs (2008) $/DALY 60 000
Weidema (2009) €/QALY 74 000

Human Externek €/QALY 74 627

Health LIME -1 €/DALY 73720
LIME - 2 €/DALY 111 720
EPS 2000 €/YOLEL 85 000

a) DALY — Disability Adjusted Life Year.
b) QALY — Quality Adjusted Life Year.
¢) YOLL — Years of Lost Life.

Table 3- Monetization factors for Ecosystem impact category.

Endpoint Reference Unit Value
Heijungs (2008) $/PDFear 175 000 000 000
Weidema (2009) €/BAHY 1400
€/specie 30 800 000 000
LIME -1 €/BAHY 1658
Ecosystem €/specie 36 480 000 000
LIME -2 €/BAHY 4 905
€/specie 107 920 000 000
EPS 2000 €/specie 110 000 000 000

a) PDF — Potentially Disappeared Fraction of sggecie

b) BAHY - Biodiversity Adjusted Hectare Year

The methodological problems, uncertainties androgneity of the monetisation factors used, coratect
with the application of LCC, described above, hbgen identified as the main barriers to its appbcaby
Public Administrations. In order to overcome theimaethodological barriers concerning the extetieli
monetization, we have carried out an in depth amlgiming to identify in detail the problems about
methods, different units of measurement used ahdr aispects that cause differences in the extgesali
assessment. The analysis of methodological probietesds to shed light on issues about the morigiiza
factors that can usually prevent a wider use o Of/cle Costing by Public Authorities.

In the next paragraph, we report the results efidyscarried out to verify this hypothesis.
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3. A survey on the application of LCC by Public Administrations in Green Public Procurement

With the aim to explore the role that LCC has ieagr public procurement and the connected barmers t
application, a survey among public administrati(l8s) of different countries has been carried qutHe
authors. The survey has been performed within tbdys“Development of a life cycle costing (LCC)
calculation tool”, on behalf of the European Consiua — Directorate General Environment. The suigey
part of a 18 months project aiming to realize d foo public authorities for a easier use of théelLCycle
Costing approach. The electronic calculation todltve referred to specific product categories,@8ice IT
equipment, lighting, white goods, vending machinesdical electrical equipment. The survey has been
carried out with the aim to:

1. Identify the needs of public authorities to impleméhe Life Cycle Costing approach and to
promote the use of the tool;
2. collecting information to design an appropriate foo the Life Cycle Costing analysis.

For the purpose of our study, we include in thisgraonly the results on some aspects investigaittdtiae
guestionnaire.

3.1 The questionnaire.

The survey has been carried out by submitting astqpreaire to a sample of PAs. The structure of the
guestionnaire aimed to explore some key aspeets,the level of knowledge and implementation @& th
LCC approach by public administrations, the mairriees they encountered in LCC adoption, what direc
and external costs are taken into account for aggpthe indirect and external costs connected puithiic
purchases and, finally, the main needs of PAs henl suggestions to improve the application of LG8e
guestionnaire was composed by three main sections.

The first section of the questionnaire was focusedrganization’s details (number of employeesetgp
public administration, country). The second secti@s referred to Green Public Procurement (GPP)e,He
guestions were aimed to assess the level of GPReagss among public organizations and their expesie
and details on the real implementation of GPP rizite their public tenders. The third section wias core

of the questionnaire and it focused on Life-Cyctestihg. As in the case of GPP, the level of awasesman
LCC was tested. Other investigated aspects congaheekind of direct and external costs considdrgd
PAs in procurement. The main barriers tackled lspoedents in adopting LCC and suggestions on how to
improve this approach were also explored.

In order to diffuse the questionnaire among theemitdl respondents, the on-line web platform “Syrve
Monkey” (http://www.surveymonkey.com) was used. Bahieve the highest number of possible
respondents, the questionnaire was translatediénldinguages: Italian, English, German, FrenchniSpa
The invitation to fill-in the questionnaire was séry e-mail to all potential respondents identifidde e-
mail included a brief text where the objective lvé survey was explained. In addition to e-maite of the
most important social networks for professionalpmses was used to diffuse the survey: LinkedIn.liFiks

to questionnaires were posted to several discusgionps on GPP practices, on EMAS and Ecolabel
certifications, and on environmental managemené Jirvey was available on-line from the"2 March
2015 to the 14 of April 2015. Then, due to the high interest oetl in the respondents filling-in the
questionnaire, it was agreed to keep the survey apél the 21 of April 2015.

3.2 Sample identification
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The public administrations involved in the surveyé been identified through different channels. goal
was to achieve the highest number of possible retgrds. For this reason, a very wide population was
defined. The sources we used to build the sampléharfollowing:

a)

b)

d)

e)

EMAS reqister.

The list of all European Public Administrations ttlese EMAS registered according to Regulation
EC 1221/2009 was selected. EMAS is one of the ma&avant environmental management system
scheme for organizations. To do this, the EMAS gtegi was consulted
(http://ec.europa.eu/environment/emas/registragited _en.htm) containing details on all EMAS
organizations in Europe. 365 public administratioegistered in EMAS were identified from the
register.

Public administrations that participated in LIFE Eypean funded projects on GPP.

Public administrations that in the last years pigéited as partners or lead partners in some LIFE
European projects on the Green Public Procurement opic t
(http://ec.europa.eu/environment/life/project/Petgéindex.cfm) were selected. These kind of
administrations have had previous experience wiRR & organizations were identified.

Public administrations of the mailing list of GPRWsory Group.

The GPP Advisory Group is an expert group compasgaepresentative of the European Member
States and the following stakeholders: BusinessgyrUEAPME (small and medium enterprises
association), European Environment Bureau/BEUCdean Consumer Organization), ICLEI. The
role of the Group is to provide advice to the Ewamp Commission on the development and
implementation of GPP policies. Thanks to the suppbthe European Commission, 90 public
administrations by this Group were contacted. H®vemost of these 90 contacts are also registered
to the GPP News Alert.

Public administrations registered to the GPP NewetA

Thanks to the support of the European Commissieditiks to the questionnaires were sent also to
1530 entities registered to the GPP News Alerts News Alert is issued by the GPP Helpdesk. It
provides for example articles, forthcoming GPP ¢venew initiatives and guides, updates on
relevant legislation.

Public administrations that joined the Local Ageritiain Italy

Local Agenda 21 is a local-government-led, EU-wided participatory effort to establish a
comprehensive action strategy for environmentatgutaon, economic prosperity and community
well-being in the local jurisdiction or area. Many the Italian public administrations that have
joined Local Agenda 21 were contacted.

The sample of public administrations, derived frahe abovementioned sources, assured a wide
geographical coverage of the EU and they alloweih¢tude in the sample very different kinds of pabl
administrations (e.g. central, or regional or logavernments; universities or schools; health degdions;
public agencies; public-owned companies; reseagcires; monitoring / auditing / inspection bodipsrt
authorities; public-owned companies).

3.3. Survey results

Many public organizations (119) participated in threline survey. Most organisations in the sampke a
Italian (26), Spanish (15) and Belgian (10). Ottedevant countries in the sample are: Sweden (&)many

(5), and Portugal and France with 4 respondenth.dads also interesting to point out that alsonso
respondents from extra-European areas replied ¢o stirvey. Most respondents represent a central
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government (31,9% of total respondents), followgddzal governments or local institutions (22,4%pa
regional ones (13,8%).

The first aspect explored by the survey was thellei’Green Public Procurement (GPP) implementétipn
public organizations. Results show that most redents implement GPP only to specific classes ofyets
and/or services (42,9% of total answers). Approx@tya22,7% of respondents implement GPP regularly,
while 11% are planning to implement Green PubliccBrement in the near future. Nearly a quartetef t
respondents have never implemented GPP practibesolitcome of the study is rather surprising, beea
the sample, as we have seen in the previous patadras been extracted from a set of differentcesyrall

of which refer to “subsets” of Public Administratiothat are supposed to be highly sensitive ane:Soms
even already acquainted with GPP. A first indicatibat can be drawn from our study is, therefdnat t
although many PAs are committed to pursue stragegied objectives in terms of environmental
improvement (such as the PAs registered in EMASarer showing interest in GPP (by participating in
different networks dealing with this topic), theneastill not adopting GPP practices in a significareasure,
and almost a fourth of them has never applied GRétia in their public procurement.

My PA implements GPP regularly 23,5%

My PA has implemented GPP to some

0,
classes of products/services 42,9%

My PA is planning to implement GPR 10,9%

My PA has never implemented GPP 22, 7%

0% 10% 20% 30% 40% 50%

Figure 1. Level of GPP implementation.

Another aspect on GPP, investigated by the suwayg,the “maturity” shown by the public organizadn
implementing the Green Public Procurement practigéish the term “maturity” we mean the experience
that respondents have in the adoption of GPP. LibBoporganizations replied to this specific questi
Respondents show a very different “level of mayiritf GPP. Most organizations (33,1% of total anssye
have a medium-term experience on GPP (4-8 yeal®)utha quarter have only a quite recent experiédce
3 years). Only 15% of the respondents have a cerahite experience on GPP, i.e. 9 years or morallfin

a large percentage of respondents does not haveignyicant experience of GPP (about 27% of total
answers).
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9 years or more 15,3%
4-8 years 33,1%
0-3 years 24,6%
No experience 27,1%
0% 10% 20% 30% 40%

Figure 2. Respondent experience with GPP.

The third section of the questionnaire dealt speadlfy with Life-Cycle Costing (LCC) and its adopti and
use by public administrations within their GPP pics. A first investigated aspect concerned thellef
LCC implementation by the surveyed public organizes.

The number of respondents to this question wasrl¢8k in total) than the number of respondentshi t
previous similar question on GPP (11Rsults clearly show that LCC is less implemenkaoh tGPP. Only
4,9% of the respondent organizations implements lt€glilarly (compared to 24% of organizations that
usually apply GPP).

More than a quarter of the respondents apply LOE fon some classes of purchased products andcssvi
The great gap between the application of GPP byigaiministrations and their strategic decision to
include criteria based on LCC, taken in very feweas is clearly emphasizing that there is a welgtioa
between the two “tools”. In spite of what many pglmakers and researchers are today consideritigrags
link, the greening of the procurement practicespyblic organization is still very far from beiagtimulus

to adopt LCC. The increasing diffusion of GPP isstriikely starting to sensitize the procurers wiperate
within the public sector on the opportunity to doies the environmental costs and, therefore, on the
possibility to use LCC as a supporting tool to eotly evaluate the externalities. The growing diten
towards this opportunity is proved by the fact tB&®6 of the organizations state they are plannmg t
implement LCC. But still it has to be acknowleddkedt a very wide part of the surveyed organizatiwese
never implemented LCC (approximately 43% of toggulies).
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My PA implements LCC regularly 4,9%

My PA has implemented LCC in some

0,
classes of products/services ar.2%
My PA is planning to implement LCC 24,T%
My PA has never implemented LCC 43,2%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 3. Level of LCC adoption.

In order to understand how LCC practices are ctiyaapplied by PAs, even though in few cases, the
questionnaire specifically asked the respondenidetatify what other “cost items”, in addition taghase
price, they usually consider in procurement proceslult is indeed true that the cost items that loan
included in LCC, in addition to purchase price, aagnificantly vary according to the product to be
purchased, however, some general trends can befiglgnThe respondents to this question were g@yit
has to be noted that each respondent had the fibgsdchoose more than one “cost item”. The daling
figure shows that 65% of the PAs in the sampleateslthat “installation costs” are considered iditiah to
purchasing costs. Repair and maintenance costs ebsransports and cost of energy during useatse
taken in consideration in their procurement prasti@n addition to the purchase price) by more thelh of

the respondents. The other cost items (among thma&stigated in the survey) are considered only by
approximately one third of the respondents. In mdsgails, the inclusion of end-of-life costs and
management costs is generally very low.
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Installation costs 65%
Repair and maintenance (e.g. spare parts and alajefi 59%
Cost of transport (if it is not included in the phase price) 51%
Energy consumption during use 50%

Management costs (e.g. insurance, staff) 35%

Regulatory costs (fees or tariffs to be paid tothseproduct, 350
e.g. road tax)

Consumables 31%

End of life of the product (e.g. decommissioninigpdsal,
treatment, recovery) 27%

Water consumption during use 26%
Other 9%

0% 10% 20% 30% 40% 50% 60%  70%

Figure 4. Which of the following direct costs (to kb borne by your PA) does your PA generally considen
procurement in addition to the purchase price?

Finally, the survey explored the barriers that prévthe adoption of LCC by public entities. Respamd
rated each barrier from 1 —strongly disagree-+tosfongly agree-.

On one hand, a very important barrier, accordingrdspondents, is the lack of know-how and the
corresponding gap of knowledge, which today isfilled by appropriate and effective tools and glirtks

for LCC adoption. Moreover, even when methodolddicals and guidelines exist, they are perceivetbas
complex by the potential “users”, i.e. public autties. Furthermore, public organizations also agret the
lack of human resources is a problem that hindergull implementation of the LCC approach. Finatlye
lack of information on costs is identified as amothelevant limiting factor. In this case, a lessam be
learnt from the experience with GPP. The adoptib&BP by public organizations has been spurred and
supported in the last years by way of a consideralfort in drafting and publishing guidelines awttier
tools that can help procurers understand and applyn criteria in their tenders. Recent studiest@let al.,
2016) show that there is a significant correlati@tween the availability of these tools and thepéda of
GPP in the public sector. The more public admiaigins are trained and supported by such initiatas
dissemination of these tools, training etc., theemiiey are keen to implement GPP in their purcigasi
choices. A further step could be taken to includéhese tools clear indications and technical ssigyes on
how to include LCC in green procurement. This sgggtcan enable procurers to overcome the barhess t
are facing in applying LCC.

On the other hand, also the lack of incentives ognfrom the institutional and policy framework to
efficiently support public organizations in implemieg LCC emerges as one of the most relevantdyatrri
The abovementioned Directive 2014/14/EU has prali@eegulatory driver for the diffusion of LCC, but
now proper incentives should be designed at theypddvel to sustain the public organizations thed
pioneering the adoption of this method. As our eyremphasizes, public institutions at differentelev
(national, regional and local) in Europe are askioigthese incentives, especially in terms of fitiah
resources to develop the organizational framewaitkinvthe public body to face up to the challende o
applying LCC criteria in procurement, as well astpport the training actions that will be neededrider
to acquire the technical know-how and competencéhfe ambitious task.
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| | | |
Lack of reliable data sources for the evaluation|of
external costs 29%‘ ‘ 41% ‘ 20‘% 59
Lack of reliable data sources for the evaluation of interpal
0 0 0 0
costs 23% ‘ 33‘ Yo ‘ 25% ‘ 13% 5. strongly agree
Lack of offers in compliance with cost information 0 0 0 0
requested by the tenders 18% 29% 27% 19%
‘ ‘ ‘ ‘ 4. agree
Lack of competence and knowledge (e.g. to accurately
assess and verify information submitted by tenderers in 30% 39% 14% 15% 3%
response to criteria; in correctly applying LCC, etc)
‘ ‘ ‘ 3. undecided
Lack of human resources in your organization 34% 24% 20% 14%
Lack or high complexity of tools, guidelines, documents, ‘ ‘ ‘ 2. disagree
laws, etc. that support PA in the implementation of LCC 38% 35% 17% 9%l% ’
procedures ‘ ‘ ‘
Lack of support from national and/or EU bodies  22% 37% 31% m 1. strongly disagree
Lack of financial resources to implement the LGC o ‘ 0‘ ‘ o ‘ o
approsch 18% 38T ‘ 19% T %
Lack of information on costs (internal and external costs) 31% 45% 13% 6%
| | | |
0% 20% 40% 60% 80% 100%

Figure 5. In your opinion, what are the main barriegs to adopting LCC in your PA?

Taken into account the survey results, we can cdecthat the use of LCC by Public Administratioss i
very limited with respect to GPP. Moreover, therstill a low practical use of Life Cycle Costingthin the
Green Public Procurement procedures. In other waneksn if the European policies aim to better irdég
LCC and GPP, currently we are very far from thigotive. As highlighted by the survey results, thare a
number of different barriers that limit a properdawide use of LCC in Green Public Procurement
procedures. To overcome the listed barriers, a earabactions have been suggested to respondekitgyas
them to state their level of agreement. More th@% 4f the respondents strongly agree on the need fo
additional guidelines and tools that support PAshi& implementation of LCC, for a specific trainiog
LCC and the setting of a defined and recognizetuatian method for LCC.

3. Concluding remarks

Life Cycle Costing can be a powerful instrumentb® used by companies and institutions for different
purposes, such as procurement, design, cost mimgitand cost estimation. In particular, the use€©C€C in
procurement can help identify the most efficienémative in a life cycle perspective, overcomihg heed

to rely only on the purchase price, which in sorases can be misleading. Despite the clear advaftage
organizations, the use of LCC today is still venyiled, particularly for public administrations.

The new Directive 2014/24/EU suggests the use @ irfCpublic tendering processes for the comparafon
different offers; however the application of LCC expected to remain quite difficult for public
administrations, since there is no agreement ontbaapply this kind of methodology and many bagiare
emerging from this difficulty. Art 68 defines whiawost items shall be included in the calculatiorLGfC,
but this is not enough. One big issue is relatetheéoinclusion of externalities in the LCC but,vas have
seen, this will give rise to some problems, suchhasinclusion of externalities can lead to doutienting,
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there is no agreement on how externalities can dreetized and if this external costs should be sudnioe
the direct costs or reported separately.

The results of the survey we carried out on a saraplLl19 public administrations from different ctniss,
clearly show that GPP practices are commonly appdieleast to a certain extent (e.g.: to some 8peci
categories of products) by public administratiohs.opposed to that, the application of LCC stilneéns
very limited, and not effectively stimulated by (even linked to) GPP, due to some barriers. Thet mos
relevant barriers public administrations must taatdnsist in a poor availability of supporting ®aind of
incentives that could stimulate and support pubganizations in the application of LCC. To overeothis
barrier, the electronic calculation tool that vi# carried out within the study “Development offa tycle
costing (LCC) calculation tool”, on behalf of ther&pean Commission — Directorate General Envirortimen
can represent a valid support for Public Adminigtres and can stimulate a greater use of the LCC
approach. Moreover, some examples exist of publihaities that have successfully launched ‘green’
tenders and used LCC in the last years. For exanipe“GPP brochure of good practice examples” -
published by the European Commission - includes es@wrperiences of GPP and LCC approach
(http://ec.europa.eu/environment/gpp/pdf/{GPP_Goaattiees Brochure.pdf). Moreover, in the official
website of the European Commission, a list of GPPxanples is available
(http://ec.europa.eu/environment/gpp/case_grouptrai. and some of them report cases of use of @€ L
approach. For example, in 2011 the Kolding City @oluof Denmark published a call for tenders foe th
supply of innovative, energy efficient LED replacamlight bulbs. Life cycle costs were given a virtiigg

of 55% (broken down into purchase price (35%),tilife (35%) and operating costs (30%); energy-
efficiency (lumen/watt) was given a weighting ofé25and light quality, 20%. The reported examples ca
represent a valid support for Public AuthoritieghMbest practices for the application of LCC in lpub
tenders.

Moreover, the lack of human resources within thelipiauthorities today represents a constrainhéofull
adoption of LCC. The lack of human resources islevant constraint particularly due to the econocnisis
of the last years. To overcome this issue, puhlib@rities aiming to adopt LCC in public tenderandor
example train a specific task force identified améime internal staff to apply LCC. The trained Stafuld
be shared among the different departments witl@rséime public organization, in order to limit caatsl to
prevent the costs deriving from hiring new staffiCC competences.

The comprehension and application of LCC in thelipidector is thus still at a very early stage argteater
effort is needed to support the development anelagling of this tool in the European Union.
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