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Objective 

To evaluate the macro environmental impacts of past 
innovations in waste management systems  Recycling.  

 

To identify the role of waste policies in driving waste 
innovations  

 

To study the interaction among these factors  

 

Panel of 25 EU Countries over the years 1995-2009 

 



Waste hierarchy 



European waste management 

performances  

 landfilling is still a very important option in the European 

municipal waste management 

 Secondly, there is an high intra-country heterogeneity.  

 These differences refer, not only to the use of landfilling 

but, more generally, to the structure and composition of 

waste management  



Development of municipal waste 

management in EU-27. Million tonnes. 



Waste Management composition in EEA 

countries. Year 2009. Share of total disposal.  



The role of Technological change and 

Environmental Policies 

 Policy inducement mechanism 

 A country Knowledge base may influence waste 

management performances, altering the relative price of 

different technologies making more expensive options 

viable 

 Market Based instruments are a key driver of landfill 

diversion 

 The interplay of these factors in nontrivial and relevant 

 Consumption and population density are generally 

considered as relevant factors 

 



Theoretical framework 

We model a substantially simplified setting featuring a firm 

which chooses first the amount of investment in a cleaner 

technology and, then, the level of abatement (e.g. 

reduction of resource related inefficiencies) according to 

the related costs, which are in part driven by the effort 

performed in improving the available technology. We 

compare a benchmark case where no investment takes 

place with a "full" model where both the technology related 

effort and the abatement effort are accounted for. 



Testable implications 

Hyp 1: Abatement is larger in the presence of R&D effort 

than in its absence. 

 

Hyp 2: In the presence of investment in technology 

improvements, abatement is positively affected by an 

increase in environemental policies both directly and 

indirectly (through their effect of technological change). 

The overall impact of policies on  abatement is stronger 

when investment in technology is possible. 



Mediated (or indirect) effect 

Policies Innovation Waste 
Performance 

Direct effect 

Indirect effect: betha 2 * betha 5 ; Effect of 
policy on recycling mediated by innovation     



Patent Data 

 Source: REGPAT 

 Extracted by IPC classes  



Number of patent application (EPO). Specific waste 

technologies, 3 year moving average. (1981=100). 

Recycling on the right axe.  
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The Knowledge Stock 

In doing this we follow Popp et. Al., which explain as such 

measure can be considered a valid proxy of the country 

Knowledge base. Technically, we measure knowledge capital of 

country i at time t based on Popp (2002) as follows: 

 

 

 

 

where β1 is the rate of knowledge obsolescence, β2 captures 

knowledge diffusion and p is the number of patents applied for by 

firm i in year t. We set the rate of knowledge obsolescence to 0.1 

(β1=0.1), and the rate of knowledge diffusion to 0.25 (β2=0.25).  

 



Policy Indicator 

 The indicator is based on EIONET and National 

government Data 

  We created a series of ordinal variables ranging from 0 

to 2 and representing the policies adopted for the 

different fields of waste and their impact. (For each year 

and each country)  

  the variable takes the value of: (0) when the policy is 

not been adopted; (1) when the policy has a low impact; 

(2) when the policy has an high impact.  



Example 

 For example, the simple adoption of an EU directive is 

coded as a Low impact policy. Conversely, effective 

regulation plans or policies setting a high threshold of 

waste management accomplishment are coded as High 

impact policies.  



Country Year Pol 1 Pol 2 Pol 3 Pol 4 Index 

AU 1980 0 0 0 0 0 

AU 1981 1 1 0 0 2 

AU 1982 1 1 1 0 3 

AU 1983 1 1 2 0 4 

BE 1980 1 0 0 0 1 

BE 1981 1 0 0 0 1 

BE 1982 2 0 0 0 2 

BE 1983 2 1 1 0 4 



Empirical issues - I 

 Proxies of environmental policies are likely to be 

endogenous: 

1. Omitted variable bias 

2. Reverse Causality 

 In the “Patent” equation these issues are mitigated as 

we refer here to a very homogeneous context (EU 

countries) which is mainly driven by common European 

Stimulus 



Empirical issues - II 

 The same does not hold for the main equation, as 

innovation and environmental performance tend to be 

simultaneously determined. 

 Some reinforcement mechanisms may be in action 

 As a result we use an instrumental variable approach 

here to identify the effect of innovation on environmental 

performances 

 

 



Empirical issues - III 

We instrument the patent stock with: 

1. The log average number of patents in recycling 

technologies in other countries in the same year 

2. The log average number of patents in the same 

country but in other related technologies (incineration) 

the same year.  



Indirect effect: ϐ2 * ϐ5  0.0139*0.357 = 0.005    



Conclusions and policy implications 

The design of future policies towards recycling and 

resource efficiency should pay attention to the incentives 

for new inventions (Circular Economy). 

 

Environmental policies that incorporate such incentives 

(e.g. well-designed economic instruments) are able to bring 

together environmental and economic performances in the 

long run by the action of technological development. 



Thanks for your attention 

22 

Francesco.nicolli@unife.it 

 

sustainability-seeds.org  

@EconomicsSEEDS 


