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WhyWhy toto monitor/monitor/measuremeasure??
FromFrom the background the background paperpaper::

‘‘PolicyPolicy demanddemand’’ forfor ‘‘greengreen’’ and and ‘‘ecoeco’’ isis
runningrunning fasterfaster thanthan measurementmeasurement
capacitycapacity

⇒⇒ WeakWeak basisbasis forfor ‘‘selectionselection’’ and and 
‘‘incentivesincentives’’ byby policypolicy
⇒⇒ RiskRisk of of misallocatingmisallocating supportsupport toto allall
allegedlyallegedly green/green/greenergreener/eco /eco productsproducts



33

Why to monitor/measure?Why to monitor/measure?
1.1. Crisis, Crisis, ‘‘green growthgreen growth’’, Green recovery , Green recovery 

packagespackages

‘‘Green economy/growthGreen economy/growth’’:: A different social A different social 
model (bottommodel (bottom--up) or a direction of economic up) or a direction of economic 
policy (toppolicy (top--down)?down)?
Crisis:Crisis: HighHigh--level political demand of level political demand of ‘‘greengreen’’--
’’greenergreener’’--’’lowlow--carboncarbon’’ investments/products: investments/products: 
–– EERP 2008EERP 2008
–– OECD OECD countriescountries DeclarationDeclaration on Green on Green GrowthGrowth
‘‘Green recovery packagesGreen recovery packages’’:: difficult to difficult to 
detect what is green or not, and true detect what is green or not, and true 
environmental impact of measuresenvironmental impact of measures
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Why to monitor/measure?Why to monitor/measure?
1. Crisis, 1. Crisis, ‘‘green growthgreen growth’’, Green recovery packages , Green recovery packages 

MakelaMakela (2009): (2009): ““green measuresgreen measures”” in in RPsRPs: energy efficiency, : energy efficiency, 
infrastructure/public transport, renewable energy, car scrappinginfrastructure/public transport, renewable energy, car scrapping
schemes and ecoschemes and eco--innovationinnovation
Greenness difficult to analyse, lack of detailed information, noGreenness difficult to analyse, lack of detailed information, no single single 
definition of green measures, etc. definition of green measures, etc. 
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Why to monitor/measure?Why to monitor/measure?
1.1. Crisis, Crisis, ‘‘green growthgreen growth’’, Green recovery packages , Green recovery packages 

Elaborating on data from Elaborating on data from SahaSaha and von and von WeizsWeizsääckercker
(2009):(2009):
–– ““Environmentally sensitiveEnvironmentally sensitive”” measures (potential positive or measures (potential positive or 

negative environmental impacts, e.g. infrastructures): up to negative environmental impacts, e.g. infrastructures): up to 
40%40%--80% of total 80% of total RPsRPs fundsfunds

–– Unambiguous or Unambiguous or ““explicit green measuresexplicit green measures””: max 5% of total : max 5% of total RPsRPs
funds (countries considered) funds (countries considered) 

–– Community level: explicit Community level: explicit ‘‘green measuresgreen measures’’ 27% of extra 27% of extra 
spending and 42% of extra creditspending and 42% of extra credit

Various open question on Various open question on ‘‘greengreen--nessness’’: : 
–– E.g. Are car scrapping schemes E.g. Are car scrapping schemes ‘‘green measuresgreen measures’’? ? ……. Strong . Strong 

public supportpublic support
–– E.g. E.g. Is CCS really green? OldIs CCS really green? Old--minded engineering solution, high minded engineering solution, high 

infrastructural burden infrastructural burden …… Strong public supportStrong public support
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Why to monitor/measure?Why to monitor/measure?
1. Crisis, recovery packages, green growth1. Crisis, recovery packages, green growth

GermanwatchGermanwatch and and EcofysEcofys (2009): EU countries recovery packages with (2009): EU countries recovery packages with ““effectiveness effectiveness 
factorsfactors”” in term of CCin term of CC
Effectiveness factors positive (e.g. renewable energy) and negatEffectiveness factors positive (e.g. renewable energy) and negative (e.g. roads)ive (e.g. roads)
““Effectiveness weighted measuresEffectiveness weighted measures””: potential environmental impact of funds : potential environmental impact of funds 
allocationallocation
Authors stress: very preliminary, information base uncertain Authors stress: very preliminary, information base uncertain ………….... TooToo roughrough
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Why to monitor/measure?Why to monitor/measure?
2. Green consumption2. Green consumption

(or protecting the Consumer)(or protecting the Consumer)

Growing consumer demand for Growing consumer demand for ‘‘green productsgreen products’’
+ Growing marketing on + Growing marketing on ‘‘green attributesgreen attributes’’ (e.g. (e.g. 
‘‘Zero C0Zero C022’’))
Towards a new massTowards a new mass--level, public knowledge level, public knowledge 
(and beliefs) driving mass (and beliefs) driving mass behavioursbehaviours
‘‘Asymmetric informationAsymmetric information’’: Risk of : Risk of 
confusing/deviating/disappointing the consumerconfusing/deviating/disappointing the consumer
Reliability of greenReliability of green--nessness an open issue in the an open issue in the 
SCP processSCP process



88

Why to monitor/measure?Why to monitor/measure?
Eurobarometer, Europeans’ attitudes towards the issue of sustainable consumption 
and production, Analytical report , 2009
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How to monitor/measure?How to monitor/measure?

Background paper + ‘SECTORAL INNOVATION WATCH IN EUROPE. ECO-INNOVATION FINAL 
REPORT', MAY 2008

“Recent EU funded studies on eco-innovation measurement methods have 
not produced a fully-fledged methodological approach (see CML et 
al. 2008, UNU-MERIT et al 2008).”

“It is argued that in general the knowledge base for eco-innovation is 
insufficient to develop policy. One of the reasons for this is that eco-
innovation has not been recognised as an official ‘sector’ or a policy field 
and as such has not benefited from the tailored approaches in indicator 
development process (UNU-MERIT et al 2008).”

“In general, the authors underline the need to further develop 
indicators and statistical systems in order to allow a more in-depth 
analysis of eco-innovation. Similarly, in its most recent report on 
monitoring EU sustainable development strategy, EUROSTAT (2007) lists 
indicator on ‘eco-innovations’ among a list of indicators ‘to be 
developed’.”
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How to monitor/measure?How to monitor/measure?
Limits of empirical indicatorsLimits of empirical indicators

MicroMicro--level: Same issues as innovation level: Same issues as innovation tout courttout court
Mostly traditional/conventional indicators of Mostly traditional/conventional indicators of ‘‘(eco(eco--) innovation ) innovation 
makingmaking’’, and propensity to invent/innovate, and propensity to invent/innovate
–– Inputs: E.g. Inputs: E.g. EurostatEurostat data on R&D by NABSdata on R&D by NABS

Most countries no data Most countries no data E.g. E.g. Total intramural R&D expenditure (GERD) by sectors of Total intramural R&D expenditure (GERD) by sectors of 
performance and fields of science (performance and fields of science (rd_e_gerdscrd_e_gerdsc))

–– Outputs: OECD work on ecoOutputs: OECD work on eco--patentspatents
Selection criteria based on patents classes and massive examinatSelection criteria based on patents classes and massive examination of ion of 
individual patentsindividual patents
Useful for understanding determinants and policy effects in targUseful for understanding determinants and policy effects in target sectorset sectors

–– Limits:Limits: no information on impacts in application/diffusion, mostly usefno information on impacts in application/diffusion, mostly useful ul 
in research policyin research policy

Macro/Macro/mesomeso--efficiency indicatorsefficiency indicators (e.g. changing (e.g. changing 
energy/material intensity)energy/material intensity)
–– Can capture exCan capture ex--post systempost system--level effects, including diffusionlevel effects, including diffusion
–– Limits:Limits: very general, covery general, co--causation issues, limited use for policies (only causation issues, limited use for policies (only 

strategic level)strategic level)
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MicroMicro--levellevel indicators: A shift in perspectiveindicators: A shift in perspective

Need:Need:
Measures/indicators Measures/indicators usable in policiesusable in policies as a as a 
reliablereliable basis for selection, discrimination, basis for selection, discrimination, 
incentivesincentives

Response:Response:
From taxonomical measures guided by From taxonomical measures guided by 

‘‘signalssignals’’ ……..…………………………

‘‘NominalNominal’’ attributes (e.g. some analyses on patents) attributes (e.g. some analyses on patents) 
‘‘IntentionalityIntentionality’’ (e.g. explicit aim of the (e.g. explicit aim of the 
inventor/innovator) inventor/innovator) 
Reference to specific Reference to specific ‘‘sectorssectors’’ (e.g. waste, RES) (e.g. waste, RES) 
Existence of Existence of ‘‘directdirect’’ impacts (e.g. air emissions)impacts (e.g. air emissions)



1212

MicroMicro--level indicators: A shift in perspectivelevel indicators: A shift in perspective

………….. .. to measures ofto measures of substantive eco-attributes of 
all innovations in a in a ‘‘functional system of usefunctional system of use’’
perspectiveperspective

1. 1. ‘‘EcoEco--nessness’’: a matter of degree of : a matter of degree of all innovations all innovations 
–– No taxonomical or ex ante restrictions of scope No taxonomical or ex ante restrictions of scope 

(sectors, aims, etc.)(sectors, aims, etc.)

⇒⇒ Indicators/measures of Indicators/measures of ‘‘EcoEco--nessness’’ degree,degree, based on the based on the 
evolving state of knowledgeevolving state of knowledge

⇒⇒ Key issue: Key issue: Certainty of impactsCertainty of impacts
–– Measurable Measurable reductionsreductions of of allall specific environmental impacts, compared specific environmental impacts, compared 

to to ‘‘referencereference’’ processes/products, in a stateprocesses/products, in a state--ofof--thethe--art art ‘‘cradle to gravecradle to grave’’
(LCA) perspective(LCA) perspective

–– Extensive onExtensive on--going research on scientific/technical grounds going research on scientific/technical grounds (see (see 
background paper)background paper)
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MicroMicro--level indicators: A shift in perspectivelevel indicators: A shift in perspective

………….. .. to measures of substantive ecoto measures of substantive eco--
attributes of all innovationsattributes of all innovations in a 
‘Functional system of use’ perspective

2. In 2. In policy perspective:policy perspective: ecoeco--impacts in useimpacts in use
more importantmore important than specific ecothan specific eco--attributes of attributes of 
single new product/processes single new product/processes 
–– Beyond narrow Beyond narrow ‘‘innovationinnovation--makingmaking’’ process indicatorsprocess indicators
–– Towards Towards mesomeso--level indicators for broader level indicators for broader ‘‘use use 

systemssystems’’

⇒⇒ EcoEco--attribute inside attribute inside ‘‘Functional Functional 
systemssystems’’ of useof use’’, in a , in a ‘‘SocioSocio--technical technical 
dimensiondimension’’



1414

2. Socio2. Socio--technical dimension in Functional technical dimension in Functional 
systems of usesystems of use

WellWell--known features relevant for ecoknown features relevant for eco--efficiency impacts efficiency impacts 
(economics and sociology of innovation)(economics and sociology of innovation)

All technologies/innovations have All technologies/innovations have direct and indirectdirect and indirect
(environmental) implications: Indirect often > important than (environmental) implications: Indirect often > important than 
direct, revealed in usedirect, revealed in use
All technologies All technologies embedded in embedded in ‘‘functional systemsfunctional systems’’ of use of use 
together with other technologies/knowledge: strong together with other technologies/knowledge: strong 
complementaritycomplementarity even in a even in a ‘‘substitutionsubstitution’’ frameworkframework
InertiaInertia: (in: (in--)efficiency embodied in long)efficiency embodied in long--lived capital and lived capital and 
infrastucturalinfrastuctural systemssystems
Many impacts Many impacts unexpectedunexpected, revealed by experience in use , revealed by experience in use 
Diversity/pluralityDiversity/plurality and and technological coexistencetechnological coexistence in in 
use, e.g. energy use, e.g. energy 
DiffusionDiffusion (costs, social acceptance) critical for eco(costs, social acceptance) critical for eco--efficiency efficiency 
scale: scale: ‘‘Technological transitionTechnological transition’’ a relevant concepta relevant concept
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2. Socio2. Socio--technical dimension in Functional technical dimension in Functional 
systems of usesystems of use

““Sustainability as to be defined as a socioSustainability as to be defined as a socio--
technical attribute of a development technical attribute of a development 
strategy. It cannot be formulated in purely strategy. It cannot be formulated in purely 
ecological terms. It is an attribute in which ecological terms. It is an attribute in which 
man, nature and technology are man, nature and technology are 
inseparable partsinseparable parts”” (H. Brooks, (H. Brooks, 19801980, referred to in , referred to in 
Brooks, Sustainability and Technology, in Brooks, Sustainability and Technology, in Science and Science and 
SustainabilitySustainability, IIASA, 1992), IIASA, 1992)

(Eco(Eco--)innovation is a )innovation is a changechange in socioin socio--
technical attributestechnical attributes
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Research needs 1Research needs 1
SocioSocio--technical measures technical measures 

in Functional systems of usein Functional systems of use

Example 1: Process and product innovationExample 1: Process and product innovation

Process innovation:Process innovation: generally generally ‘‘efficiencyefficiency--orientedoriented’’, including for natural , including for natural 
resource use, with resource use, with ‘‘rebound effectsrebound effects’’
Product innovation:Product innovation: generally generally ‘‘market orientedmarket oriented’’, often , often ‘‘irrelevantirrelevant’’
innovations (market segmentation or incremental cumulative changinnovations (market segmentation or incremental cumulative changes, e.g. es, e.g. 
ICT)ICT)
⇒⇒ Risk of accelerated turnover of working goods = negative Risk of accelerated turnover of working goods = negative 
resource/waste implicationsresource/waste implications

E.g. Energy/emissionE.g. Energy/emission--efficient products/technologiesefficient products/technologies
–– Better resource/emissions standards = Better resource/emissions standards = ecoeco--efficient by themselvesefficient by themselves
–– Fast substitution on a large scale (same function) may mean Fast substitution on a large scale (same function) may mean ‘‘anticipatedanticipated’’

scrapping of working averagescrapping of working average--standard equipments (e.g. car scrapping) = standard equipments (e.g. car scrapping) = nonnon--
ecoeco--efficient in the socioefficient in the socio--technical contexttechnical context

Research needs:Research needs: Useful technical and economic life of goods/processes Useful technical and economic life of goods/processes 
(too underdeveloped (too underdeveloped ……)     )     
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Research needs 1 Research needs 1 
SocioSocio--technical measures in Functional systems of usetechnical measures in Functional systems of use

Example 2: NonExample 2: Non--eco institutionaleco institutional--organisationalorganisational innovation in innovation in 
ICT use, with positive ecoICT use, with positive eco--impacts, if impacts, if ……………………

Italy 2000s : Legislation on Italy 2000s : Legislation on ‘‘digital documentationdigital documentation’’ and and ‘‘digital PAdigital PA’’, , 
e.g. certified email, digital invoices, etc.e.g. certified email, digital invoices, etc.

Estimated paper saving: 170.000Estimated paper saving: 170.000--260.000 tons/year260.000 tons/year
Estimated CO2 saving (LCA): 580.000Estimated CO2 saving (LCA): 580.000--890.000 tons/years (+ saved toxicity, 890.000 tons/years (+ saved toxicity, 
water, etc.)water, etc.)
Other CO2/toxicity savings from toner savingsOther CO2/toxicity savings from toner savings
–– LC data from literature (EEA reports)LC data from literature (EEA reports)

AssumptionAssumption: No additional software, hardware, and infrastructure needed; : No additional software, hardware, and infrastructure needed; 
just no printing, reduce material use for the same functionjust no printing, reduce material use for the same function
–– Realistic for some parts of  Realistic for some parts of  ‘‘digital documentationdigital documentation’’ systemssystems

Partial conclusionPartial conclusion: DD is a : DD is a ‘‘green applicationgreen application’’ of ICT innovations   of ICT innovations   
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Research needs 1 Research needs 1 
SocioSocio--technical measures in Functional systems of usetechnical measures in Functional systems of use

Example 2: NonExample 2: Non--eco institutionaleco institutional--organisationalorganisational innovation in ICT use, with innovation in ICT use, with 
positive ecopositive eco--impacts, if impacts, if ……………………

What ifWhat if additional ICT hard/software needed, additional ICT hard/software needed, e.g. e.g. 
digital storage facilities on a large scaledigital storage facilities on a large scale??
ICT and the environment: ICT and the environment: dematerialisationdematerialisation Vs demand Vs demand 
for energy, hardware, WEE, etc. for energy, hardware, WEE, etc. ……..
LCA of material savings LCA of material savings not enoughnot enough to define to define 
unambiguously unambiguously ‘‘digital documentation/PAdigital documentation/PA’’ as a as a ‘‘green green 
applicationapplication’’ of ICTof ICT

Research need:Research need: ‘‘SuperSuper--LCALCA’’ extended to the whole extended to the whole 
‘‘Functional system of useFunctional system of use’’ (large part of service sector !) (large part of service sector !) 
+ understanding of social + understanding of social behaviourbehaviour in use (e.g. nonin use (e.g. non--
printing, office printing, office organisationorganisation))
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Research needs 1 Research needs 1 
(Some) Research questions(Some) Research questions

How to carry out systematic How to carry out systematic ecoeco--monitoring of monitoring of 
technologies in usetechnologies in use in a in a ‘‘Functional systemFunctional system’’, , ‘‘SocioSocio--
technicaltechnical’’ perspective? Which analytical/quantitative perspective? Which analytical/quantitative 
instruments, e.g. detailed I/O information?instruments, e.g. detailed I/O information?
How to define How to define ex anteex ante ecoeco--evaluation frameworks for evaluation frameworks for 
innovations innovations not yet in use, not yet in use, with uncertainty and with uncertainty and 
surprise? surprise? 
How to map How to map complementaritycomplementarity of innovations for ecoof innovations for eco--
efficiency, e.g. materials and energyefficiency, e.g. materials and energy--saving?saving?
How to define How to define ecoeco--optimal timingoptimal timing of technology of technology 
substitution and diffusion?  substitution and diffusion?  
How to define How to define business modelsbusiness models and and ‘‘ecoeco--
entrepreneurshipentrepreneurship’’ for Ecofor Eco--technological transitions?  technological transitions?  
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Research needs 2Research needs 2

When an When an ‘‘EnvironmentalEnvironmental--KnowledgeKnowledge--Based Based 
Economy Economy ‘‘ (E(E--KBE) ?KBE) ?

‘‘SustainabilitySustainability’’ a pillar of Lisbon Strategy for the a pillar of Lisbon Strategy for the 
KnowledgeKnowledge--Based Economy (KBE): Based Economy (KBE): butbut KBE KBE 
viewed as an ICT or viewed as an ICT or ‘‘skilledskilled--labourlabour’’ economyeconomy
An An EnvironmentalEnvironmental--KnowledgeKnowledge--Based Economy Based Economy 
(E(E--KBE): To incorporate all available KBE): To incorporate all available 
environmental knowledge in all innovationsenvironmental knowledge in all innovations

Start from Start from ‘‘greening IPRgreening IPR’’ ……....
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Research needs 2Research needs 2
‘‘Green Intellectual Property RightsGreen Intellectual Property Rights’’

IPR/patents: A social invention with a social aim: create IPR/patents: A social invention with a social aim: create 
(private) inventors(private) inventors’’ rent to stimulate rent to stimulate 
invention/innovation (public good) invention/innovation (public good) 
–– Social optimality issues: Social optimality issues: LenghtLenght, Depth, Breadth, Depth, Breadth
–– Three criteria: Invention activity, Novelty, Industrial useThree criteria: Invention activity, Novelty, Industrial use
–– Disclosure: full description of the invention (public good) Disclosure: full description of the invention (public good) 

No explicit environmental requirementsNo explicit environmental requirements in EPO in EPO 
procedures for patent application and granting:procedures for patent application and granting:
–– Provisions on biotech innovations (legal regime)Provisions on biotech innovations (legal regime)
–– Provisions on moral/ethical aspectsProvisions on moral/ethical aspects
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Research needs 2Research needs 2
General legitimacy issues, changing social views General legitimacy issues, changing social views 
Different scenarios for the future of patents Different scenarios for the future of patents 
(EPO 2008)(EPO 2008)
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Research needs 2Research needs 2
Research questionsResearch questions

How to introduce How to introduce ‘‘disclosuredisclosure’’ of environmental of environmental 
implications of inventions in patentimplications of inventions in patent--granting granting 
processes?processes?
How to design How to design ‘‘green criteriagreen criteria’’ of of 
patentabilitypatentability: e.g. Non: e.g. Non--worsening worsening 
environmental impacts compared to existing environmental impacts compared to existing 
products?products?
How to make How to make ‘‘green criteriagreen criteria’’ nonnon--impairingimpairing for for 
inventorsinventors’’ freedom/creativity?freedom/creativity?
How to make How to make ‘‘green criteria/disclosuregreen criteria/disclosure’’
synergetic with synergetic with ‘‘ecoeco--targetedtargeted’’ innovation and innovation and 
IPRIPR--based based competitivenesscompetitiveness of of ‘‘green green 
industriesindustries’’? ? 



2424

ConclusionConclusion

EcoEco--innovation: Same destiny of innovation: Same destiny of 
‘‘Sustainable DevelopmentSustainable Development’’??
Many definitions/measures/indicators but Many definitions/measures/indicators but 
mostly heuristic value mostly heuristic value ………….. .. 
……. Let. Let’’s try to avoid its try to avoid it
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