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Joint Research Centre, Institute for Prospective Technological Studies (IPTS) 



• JRC/IPTS and DG ENV initiated this exploratory work on the 

quantification of the impacts resulting from the adoption of EU 

GPP criteria motivated by a previous request by the EU GPP AG 

in that direction. 

 

• The goal of the project is to provide information to procuring 

authorities that allows them a better understanding of the true 

impacts of their procurement decisions.  

 

• We understand this as a tool to better justify the use of the EU 

GPP criteria, for individual procurers but also at a policy making 

level. 
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Motivation and 
Objectives 

Motivation and Objectives 



Possible cost related obstacles to GPP  

1) The procuring authority may not realize that the green option is actually 

cheaper from a Life Cycle perspective (lower TCO: Total Cost of Ownership); 

2) The procuring authority may be prioritizing lower immediate expenditure at 

the expense of TCO and/or externalities due to short term budgetary 

constraints; 

3) There is an internal conflict within the procuring authority, e.g., one 

department might be interested in keeping investment costs (CAPEX) down, 

while another one might be focussing in minimizing running costs (OPEX);  

4) The procuring authority may be only concerned with internalised costs and 

does not want to bear any externality; 

5) The procuring authority may be only willing to bear externalities which are 

of relevance to itself (e.g., local pollution). 
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Notice that cases 1) to 3) can prevent the adoption of GPP even when it 

would make selfish economical sense to do so.   

Obstacles to GPP 
adoption 



Improve available information through 
quantification 

• The problems identified before can be addressed, to a fair 

extent, by exposing them and by providing better quality 

information to the procuring authority upon which to base its 

decisions. 

• The quantification of the impacts resulting from purchasing 

decisions and subsequent dissemination of this information 

would achieve both goals: it would clearly expose conflicts of 

interest and enable the procuring authority to develop a better 

understanding about the true impacts of its decisions. 

• This, in turn, would promote the adoption of the EU GPP 

program and thus maximise total societal benefits. 
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Improve 
Information 



1. Define a baseline scenario (this should correspond to the case in which 

procurement is carried out without any regard for GPP criteria). 

2. Assess the effect of adoption of EU GPP criteria in terms of net 

changes compared to the baseline previously defined. 

• Costs: excess life cycle costs borne by the procurer in relation to the 

baseline (not uncommon to be negative in Life Cycle perspective) 

• Benefits: avoided externalities (or decreased environmental impacts) in 

relation to the baseline. 

3. Both costs and benefits should be calculated in a Life Cycle 

perspective: 

• Cradle phase (covering purchase and other initial costs from the “costs” 

side and cradle-to-gate environmental impacts from the “benefits” side) 

• Use phase (maintenance and operation costs and impacts, including energy 

consumption) 

• End-of-Life (EoL) phase. 
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Procedure 
guidelines 

The following guidelines have been set: 



4. Both costs and benefits should be calculated in a “per annum” 

basis so that products with different longevities can be 

meaningfully compared. 

5. Perform the analysis for each set of criteria that aims at 

achieving the same objective, e.g., if several criteria are 

intended to increase the lifespan of the product, then the effect 

of these criteria should be analysed collectively. 

6. Perform the analysis on the basis of one unit of the purchased 

product. 

7. Perform an independent analysis for core and comprehensive 

criteria. 

8. Do not include award criteria in the analysis. 

9. Perform the environmental analysis in a way consistent with the 

methodologies developed in the Commission. 
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Procedure 
guidelines 

The following guidelines have been set: 



• Physical quantities (e.g., difference in energy consumption, difference in 

emissions of Mercury, etc.)  

 Most accurate solution 

 Unpractical due to the sheer amount of different relevant mass flows. 

 

• Midpoint impact indicators 

 Very reliable and accurate approach. 

 Unavoidable use of technical jargon (e.g., the manufacture of a desktop computer, 

cradle to gate, has an impact of 5.2210-5 CTUh (Comparative Human Toxic Units) in the 

impact category Human Toxicity – Cancer Effects). 

 Conflict with the goal of providing information to the procurers (drive away less 

experienced readers). 
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Approach towards 
benefits quantification 

Benefits quantification: precluded possibilities 



• Full monetization 

 Characterise the environmental impacts at end-point level: 

• Human Health: DALYs (Disability Adjusted Life Years); 

• Ecosystem: Species.year (one species disappearing during one year); 

• Resource Depletion: Euros. 

 Then monetise DALYs and species.year. 

 

 Characterization at end-point seems unavoidable 

 The characterisation of impacts at the end-point level is the step that entails 

the largest uncertainties. Taking one further step and going for full 

monetization does not entail a very significant increase in uncertainty. 

 This additional step can however bring additional clarity, since it can be more 

intuitive for a non-specialist to express the severity of environmental impacts in 

Euros than in DALYs or species.year. 
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Approach towards 
benefits quantification 

Benefits quantification: chosen approach 



Mid-point to  
End-point 
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Human 

Heath
Ecosystem

Resources 

Depletion

DALY Species.yr EUR

Climate Change kg CO2 eq -         

Ozone Depletion kg CFC-11 eq -          -         

Human Toxicity - cancer effects CTUh -          -         

Human Toxicity - non cancer effects CTUh -          -         

Particulate Matter kg PM2.5 eq -          -         

Ionizing Radiation HH kg U235 eq -          -         

Ionizing Radiation E (interim) CTUe -      0 -         

Photochemical Ozone Formation kg NMVOC eq -          -         

Acidification mol H+ eq -      -         

Terrestrial Eutrophication mol N eq -      0 -         

Freshwater Eutrophication kg P eq -      -         

Marine Eutrophication kg N eq -      -         

Freshwater Ecotoxicity CTUe -      -         

Land Transformation kg (deficit) -      -         

Water Resource Depletion m3 H2O eq -      -          0

Mineral, Fossil Resource Depletion kg Sb eq -      -          

Endpoint area of protection

ILCD 2011 Midpoint Impact Category Unit



End-point impacts 
monetization 
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EUR/DALY EUR/species.yr

74,000 9,500,000

In line with DALY values from CAFE (Clean Air For Europe)   

Monetization of end-point impacts: 

Conversion factors Mid-point to End-point: 

 Technically complex. 

Will require a fair amount of additional work. 

Uncertainty must be taken into account. 



Uncertainty 
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Treatment of uncertainty: 

Mandatory step in this modelling effort given all the assumptions 

involved in the characterization, conversion and monetisation steps. 

 Should be built in into the modelling at a root level and should 

allow for the expedite calculation of the best estimate and of the 

lower and upper bound of the interval confidence intervals.  

   

 This part of the model is work in progress, not having been 

completed yet. 

 The preferred approach is based on probability distribution curves 

for the parameters of interest, like conversion factors and impact 

indicators. 



Test: Office IT 
Equipment criteria set 
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Energy 

Consumption

Hazardous 

Substances
Lifespan

Rugged-

ness
EoL

Core 1

Comp 2

Core 3

Comp 4

Core 5

Comp 6

Core

Comp 7

Core

Comp 8

Core 9

Comp 10

Core 11

Comp 12

Core 13

Comp 14

Core 15

Comp 16

Core 17

Comp 18

Core 19

Comp 20

Core

Comp 21

Core

Comp 22

Core

Comp 23

Core

Comp 24

Core 25

Comp 26

Technical Specifications

X

H2 Marking of plastics X

G1
Secure computer sanitisation, 

reuse and recycling
X

E1 Notebook durability: drop test

D1 Stationary computer drives

C3 Upgradable and replaceble parts

C1 Warranty period

B2
Flame retardants in printed 

circuit boards and casings

A2
Minimum energy performance 

for displays

X

X
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H1
Recyclablability of plastics and 

metals
15

14

F1
Notebook durability: water 

ingress
13

12

D2 Notebook computer drives11

10 X

C4 External interfaces9 X

8 X

C2
Continued availability of spare 

parts
7 X

6 X

B3 Plasticisers in external cables5

4 X

B1 Mercury in display backlighs3

2 X

A1
Minimum energy performance 

for computers
1 X

X

X

X



Obstacles and difficulties 

 Product group very complex in its essence 

 Each criterion should be checked for thee different components: 

Desktop computers, Displays and Laptop computers 

 Each criteria is complex on its own (e.g., variable in time) 

• A1: “... Latest Energy Star...” 

• A2: “...at the time of adoption...” vs “...two years from the date...” 

• A2: differences according to the area of the display 
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Difficulties related 
with this PG 

Facilitating factors  
 Existence of a thorough Ecodesign study 

 Use of available LCA models for typical devices, e.g., from 

Ecoinvent database.  



Baseline from Ecodesign study: 
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Baseline 



Lifespan, support 
costs and Ruggedness 
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Criteria on lifespan extension (C1 to D1) 

Application of criteria C1 to D1 is expected to lower the increase in support 

costs happening from year 3 onwards by 20%. 

This reduction in costs increases the minimum cost lifespan by 6m. 

It is expected then that the owners of the machines will use them an additional 

6m, thus increasing the life span of the equipment by the same amount. 

 

Minimum-cost 

life span [months]

Actual                

life span [months]

Desktop 68 72

Laptop 66 60

Desktop 74 (+6m) -

Laptop 72 (+6m) -

Upgradability and other criteria (C1 to D1) to 

reduce support costs increase by 20%

Ruggedness effect 
While desktop computers seem to be used slightly above their optimum 

economical life (+4m), laptop computers seem to be used slightly below this 

threshold (-6m). This is probably due to the effect of accidents happening on 

laptops and can probably be addressed through ruggedness criteria. Further 

investigation will be performed on this subject. 



Preliminary CBA 
results 
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Preliminary Cost-Benefit Analysis for selected 
Office IT Equipment Criteria: 

Lower bound Best estimate Upper bound Lower bound Best estimate Upper bound

Desktop ? -10.97 ? ? 7.31 ?

Laptop ? -6.26 ? ? 4.19 ?

A2 EEI=0.4 Display ? -3.24 ? ? 2.16 ?

Desktop ? -9.93 ? ? 7.31 ?

Display ? -2.57 ? ? 2.16 ?

Laptop ? -18.23 ? ? 4.19 ?

Energy Star 6.0

C1 to 

D1

Life span +6m 

AND reduced 

support costs 

increase (-20%)

Costs [€/unit.yr]
Benefits [€/unit.yr]

Avoided Externalities

A1

Crite-

ria
Specifications



Foreseen difficulties: 

 Completion of Mid-Point to End-Point conversion may prove more technically 

challenging that anticipated at this point. 

 For product groups that do not have a previous Ecodesign study, the following 

problems are foreseen: 

• Lack of sufficient market data 

• Lack of adequate benchmarks 
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Difficulties and 
future steps 

 Mid-point to End-point conversion will be finalized 

 Uncertainty analysis will be included in the model 

 Modelling of accidents and ruggedness effect on Laptops will be concluded. 

 Modelling of the exact effect of Criteria C1 to F1 in lifespan and support costs 

will be concluded. 
 

 Tests will be performed on the product group “Road Construction” in order to 

assess the feasibility of carrying out such an analysis in the absence of a 

thorough Ecodesign study. 

Future steps: 
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Thank you 
miguel.gama-caldas@ec.europa.eu 


