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Policy Background

 In the last decade, the three words “Reduce, Reuse and 
Recycling” have become increasingly popular in Policy 
makers’ Agenda.

 The overall stringency of Waste Policies has increased 
in OECD Countries

 The effect of this increasing stringency of environmental 
policies was reflected in a profound reorganisation of 
the entire waste management system

 Recycling has increased from 25% in 1995 to 34% in 
2013 in the US; and from 20% to 36% over the same 
years in EU
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Academic Background

 Economic literature highlight the important role of 
several driving forces of this phenomenon. 

 Firstly, income matters, as richer country diverted more 
waste from landfill and had the resource to incentivize 
the use of more advance waste management options. 

 Secondly, socio-economic factors like population 
density played an important role, influencing the value of 
land. 

 Thirdly, a relevant role has been played by 
environmental policies, which altering the natural 
marginal cost of different disposal choices have been 
able to promote landfill diversion.
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Aim and Scope

 Less attention has been paid, up to now, in 
trying to comprehend how household behaviour 
has influence and can influence this process. 

 we examine whether recycling performances 
and the efficiency of different collection systems 
(door-to-door, drop-off and civic amenities) are 
influenced by intrinsic motivations, such as 
altruistic preferences and/or Warm Glow
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Households’ behaviour – Waste Policy

 Better recycling policy, increasing provisions of 
appropriate services and/or the implementation of 
waste disposal fees, has a positive influence on 
the participation of households in waste sorting
(Abbott et al., 2013; Beatty et al., 2007).

 Since the cost (effort) of collection activities is 
one relevant factor in determining individual 
recycling, any policy that makes recycling more 
convenient should increase the participation of 
households in a correct management of waste 
(Sidique et al. 2010) 
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Households’ behaviour – Waste Policy

 Two kinds of policy may be considered as affecting 
costs: 

1. Unit pricing program  influence the relative price of 
recycling with respect to residual waste positive 
incentives on recycling efforts can be induced by 
increasing households' costs of discarding additional 
waste relative to the cost of recycling (Canada and 
Kipperberg, 2007)

2. Improvement of convenience factors as the proximity 
of the drop-off centers influence the opportunity 
cost of recycling in terms of time spent by households
(Sidique et al. 2010 )
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Advantages of different Policy

 Local/near Drop-Off: Reduces the time and the 
effort spent by individuals both in storing and 
transporting wastes and, as a consequence, 
should increase their sorting behavior. (Dahlen
et al., 2007)

 Curbside or Door-to-Door Collection: In this 
perspective, introducing a curbside recycling 
program makes households’ recycling even 
more convenient (Dahlen et al., 2007)
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Drawbacks of the two policies

 Local/near Drop-Off: 
1. Are more time consuming
 Curbside or Door-to-Door Collection:
1. Occupy space at households’ property (Larsen et al., 

2010)
2. Are more costly
3. Their marginal impact on total recycled quantities is not 

so relevant, since they can cannibalize returns from 
drop-off recycling centers (Beatty et al., 2007)

A trade-off exists between curbside and drop-off recycling 
systems
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Households’ behaviour – Other relevant
Factors

 Specific Knowledge: Information policies about how 
and where separately collect recyclable materials 
Implies time saving by people and has been already 
recognized as a relevant factor in their recycling 
involvement (Barr, 2007).

 Frequency of recyclables collection: Abbott et al. 
(2011) show that the lower the frequency of residual 
waste collection, the higher are the recycling rate. 
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Households’ behaviour – Motivations

 Recycling can be costly for households and, given the high 
level of effort that complicated collection systems require, 
individual motivations can foster collection schemes 
effectiveness

 Kinnaman (2006) suggests that recycling is increased by 
warm-glow incentives more than by unit-based pricing.

 Viscusi et al. (2011) show that individual pro-environmental 
behaviour, prove to be more effective than external norms 
and economic incentives.

 D’Amato et al. (2016), find that recycling is directly influenced 
by social norms and indirectly by environmental values.
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Research Hypotheses

 We want to deeper investigate if individual motivations may 
play a role in overcoming the failings of the recycling policies

1. The lower the efficacy of recycling programs the higher the 
individual motivations must be to induce separate collection.

2. The higher the distance of the recycling sites, the higher the 
individual motivations must be to induce separate collection.
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Data and Empirical Setting

 The Data used in this analysis are the results of a 
survey made in 2014

 The individuals analysed were 618 Italian households 
representative of the whole population, stratified 
according to the following parameters:

1. Geographic macro-area;
2. Age;
3. Gender.
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Data and Empirical Setting – Dependent
Variable

 “Do you collect waste separately?”. 
 0 = “Never”
 1= “Sometimes”
 2 = “Always”

 Five Materials= Paper, Glass, Organic, Plastic, 
Aluminium.
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Data and Empirical Setting –
Intrinsic Motivation

 Constructed as the factor of three different items:
1. The first captures the individual disutility perceived from 

wasting food. We presume that individual intrinsic motivations are 
higher the higher this disutility.

2. The second item reflects personal environmental awareness 
and consciousness, that we presume may influence the intensity 
of individual warm-glow (We asked households if they sustain 
firms which produce goods with recyclable materials).

3. The third item takes the value 1 if the individual does not prefer 
to pay taxes to cover waste management services based on 
the quantity generated. People responding to intrinsic 
motivations are not interested in external incentives, either positive 
(rewards) or negative (fines)
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Data and Empirical Setting – Policy Variable

 Policy considered:
1. bring sites, are recycling centres often located in strategical 

places across the neighbourhood, like small squares or 
large street. This variable is specific for each waste 
stream.

2. Curbside or Door-to-Door collection.
3. Civic Amenities (CA) are collection point for a whole set of 

recyclable wastes, located often in one or a few point just 
outside city centres.

4. Specific Knowledge, i.e. Information policies about how
and where separately collect recyclable materials 
Expected to save time and reduce contamination.
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Data and Empirical Setting – Policy 
Inefficiency 

 Door-to-door  Frequency of collection.
 Drop-off Systems  How often families find recyclable 

bins full during a week and are consequently not 
capable of disposing their wastes.

 Civic Amenities Distance between the households 
and the collection point.
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Data and Empirical Setting – Covariates

 Household Size 

 Title of study of the respondent
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Data and Empirical Setting – Specification

Given the nature of the dependent variable, we will refer to a 
ordered logistic regression:

	
	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

For one unit increase in 	 	 , we expect 
a increase in the log odds of being in a higher group 
of Separate Collection Behaviour (which are: 0 = “never”, 1 = 
“sometimes”, and 2 = “always”).
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Data and Empirical Setting – Specification

In order to test for hypotheses 1 and 2:

	
	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 ∗ 	

	
	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 ∗ 	

	means that the research hypothesis 1 holds (Expected sign -) 
means that the research hypothesis 1 holds (Expected sign +) 
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Main results - policies

 Drop-off systems are always positive correlated with 
recycling outcomes.

 Door-to-door is significant for paper, aluminium and 
organic, and not for plastic and glass.

 Civic amenities are never statistically significant.
 Drop-off systems and door-to-door are always 

substitutes with respect to recycling behaviours.
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Main results – Specific Knowledge & 
Intrinsic Motivations

 Specific knowledge is always positive correlated with 
recycling outcomes

 Intrinsic Motivation show the expected positive 
coefficient and an overall statistical significance
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Main results – Policy Inefficiency & 
Research Hypotesis 1

 We found a mixed evidence.
 The most relevant policy inefficiency variable is the one 

related to drop-off systems. As imagined, a non-
efficient drop-off area, where bins are often full, provide 
a strong disincentive to recycling behaviour.

 the frequency of door to door collection does not show a 
significant influence on recycling behaviour

 Nearness is a very relevant factor in CA. It is reduced by 
intrinsic motivations in all specifications with the 
exception of organic.
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Main results – Research Hypotesis 2

 the interaction between motivation and door-to-door is 
significant only for organic waste, a result which is 
probably related to the higher opportunity cost of 
separating organic wastes and the difficulties in storing 
bio-wastes at home.

 It is, on the contrary, often significant for drop-off 
systems and CA sites
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Main results – Research Hypotesis 2

 In particular, the interaction term and also the coefficient 
for CA sites are always statistically significant with an 
overall U-shaped effect

 This means that, once accounting for the joint effect that 
extrinsic motivation has on CA sites, their effect turns 
out to be positive

 This is again, in our view, due to the different level of 
effort required by the three different collection systems
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Table 1: Regression Results (Paper)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 1.057*** 3.095*** 0.516 0.563 0.867*** 1.171*** 0.122 0.993*** 1.210*** 

Drop-off (Paper) 1.427*** 2.207*** 1.339*** 1.424*** 1.326*** 1.602*** 1.367*** -0.940 1.679*** 

Civic Amenities -0.0870 0.000583 -0.493 -0.117 -0.0811 -0.220 -0.0713 0.00401 -5.403*** 

Door-to-door * Drop-off   -2.632***        

Intrinsic Motivation 1.466*** 1.750*** 1.730*** 1.174* 2.783** 0.858 1.085* 0.360 0.725 

Specific Knowledge 1.426*** 1.378*** 1.420*** 1.469*** 1.405*** 1.458*** 1.448*** 1.396*** 1.482*** 

Ineff Door-to-door   -0.182 0.0493      

Ineff Drop-off   -0.311**  -0.625*     

Ineff Civic Amenities   -0.108   1.475**    

Intrinsic Motivation * Ineff Door-to-door    -0.304      

Intrinsic Motivation * Ineff Drop-off     0.295     

Intrinsic Motivation * Ineff Civic Amenities      -1.500***    

Intrinsic Motivation * Door-to-door       0.956   

Intrinsic Motivation * Drop-off        2.501**  

Intrinsic Motivation * Civic Amenities         5.224*** 

Constant cut1 0.174 0.699 1.126 -0.0139 2.200 -0.222 -0.213 -0.692 -0.267 

Constant cut2 1.717* 2.355** 2.745*** 1.506 3.848** 1.364 1.318 0.880 1.329 

Observations 395 395 378 394 379 395 395 395 395 
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Table 2: Regression Results (Glass)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 0.498 2.888*** -0.992 -0.946 0.356 0.576* 2.216** 0.460 0.594* 

Drop-off (Glass) 1.733*** 2.693*** 1.612*** 1.920*** 1.582*** 1.936*** 1.819*** -0.213 1.986*** 

Civic Amenities -0.208 -0.113 -0.874 -0.267 -0.280 -0.466 -0.242 -0.150 -5.539*** 

Door-to-door * Drop-off   -3.169***        

Intrinsic Motivation 1.181** 1.386** 1.915*** 2.128*** 3.719** 0.450 1.905*** 0.415 0.355 

Specific Knowledge 1.098*** 0.977*** 1.039*** 1.075*** 1.036*** 1.098*** 1.062*** 1.141*** 1.134*** 

Ineff Door-to-door   -0.674* -1.664**      

Ineff Drop-off   -0.451***  -1.039**     

Ineff Civic Amenities   -0.151   1.627***    

Intrinsic Motivation * Ineff Door-to-door    0.987*      

Intrinsic Motivation * Ineff Drop-off     0.570     

Intrinsic Motivation * Ineff Civic Amenities      -1.704***    

Intrinsic Motivation * Door-to-door       -1.732   

Intrinsic Motivation * Drop-off        2.006*  

Intrinsic Motivation * Civic Amenities         5.254*** 

Constant cut1 0.540 0.858 2.209** 1.579 4.001** 0.112 1.204 -0.0287 0.0513 

Constant cut2 1.975** 2.422** 3.792*** 3.061*** 5.630*** 1.593* 2.679*** 1.406 1.538 

Observations 395 395 378 394 379 395 395 395 395 
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Table 3: Regression Results (Organic)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 1.470*** 2.712*** 0.220 0.319 1.478*** 1.483*** 1.327 1.450*** 1.480*** 
Drop-off (Organic) 2.307*** 2.811*** 2.248*** 2.355*** 2.270*** 2.316*** 2.300*** 0.272 2.333*** 
Civic Amenities -0.0558 -0.00982 0.0389 -0.0666 -0.0563 0.173 -0.0543 -0.00443 -0.924 

Door-to-door * Drop-off   -1.713**        

Intrinsic Motivation 1.380*** 1.620*** 1.684*** 1.451** 3.902** 1.303** 1.310* 0.715 1.225** 
Specific Knowledge 0.952*** 0.879*** 0.936*** 0.965*** 0.923*** 0.956*** 0.953*** 0.928*** 0.950*** 
Ineff Door-to-door   -0.601* -0.511      

Ineff Drop-off   -0.112  -0.806*     

Ineff Civic Amenities   0.0539   0.231    

Intrinsic Motivation * Ineff Door-to-door    -0.0171      

Intrinsic Motivation * Ineff Drop-off     0.632     

Intrinsic Motivation * Ineff Civic Amenities      -0.149    

Intrinsic Motivation * Door-to-door       0.141   

Intrinsic Motivation * Drop-off        1.963*  

Intrinsic Motivation * Civic Amenities         0.823 
Constant cut1 3.122*** 3.351*** 3.802*** 3.276*** 6.248*** 3.056*** 3.047*** 2.462*** 2.989*** 
Constant cut2 4.120*** 4.395*** 4.757*** 4.265*** 7.222*** 4.054*** 4.045*** 3.468*** 3.988*** 
Observations 395 395 378 394 379 395 395 395 395 
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Table 4: Regression Results (Plastic)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 0.461 1.897*** -0.249 -0.0414 0.269 0.475 -0.0724 0.417 0.507* 

Drop-off (Plastic) 1.167*** 1.759*** 1.217*** 1.128*** 1.137*** 1.317*** 1.123*** 0.268 1.286*** 

Civic Amenities -0.341 -0.306 -1.467* -0.350 -0.395 -1.277* -0.330 -0.314 -3.525*** 

Door-to-door * Drop-off   -1.969***        

Intrinsic Motivation 1.738*** 2.066*** 2.028*** 1.375** 1.235 1.212** 1.479** 1.357** 1.214** 

Specific Knowledge 0.841*** 0.783*** 0.760** 0.865*** 0.795*** 0.816*** 0.846*** 0.833*** 0.856*** 

Ineff Door-to-door   -0.223 0.0770      

Ineff Drop-off   -0.380***  -0.178     

Ineff Civic Amenities   -0.350   0.820*    

Intrinsic Motivation * Ineff Door-to-door    -0.319      

Intrinsic Motivation * Ineff Drop-off     -0.233     

Intrinsic Motivation * Ineff Civic Amenities      -1.087**    

Intrinsic Motivation * Door-to-door       0.544   

Intrinsic Motivation * Drop-off        0.906  

Intrinsic Motivation * Civic Amenities         3.072** 

Constant cut1 1.191 1.509* 2.480*** 0.863 1.692 0.848 0.915 0.823 0.847 

Constant cut2 2.099*** 2.442*** 3.455*** 1.757** 2.677* 1.775** 1.823** 1.732** 1.768** 

Observations 395 395 378 394 379 395 395 395 395 
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Table 5: Regression Results (Alluminium)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 0.858*** 2.333*** 0.0181 -0.181 0.722** 0.935*** 0.568 0.812*** 0.909*** 

Drop-off (Alluminuim) 1.308*** 1.810*** 1.255*** 1.346*** 1.232*** 1.435*** 1.292*** -0.522 1.428*** 

Civic Amenities 0.190 0.246 0.790 0.182 0.158 1.050 0.195 0.256 -3.418** 

Door-to-door * Drop-off   -1.932***        

Intrinsic Motivation 0.848* 1.089** 1.222** 0.851 2.168* 0.351 0.724 0.211 0.263 

Specific Knowledge 1.216*** 1.121*** 1.279*** 1.235*** 1.241*** 1.249*** 1.222*** 1.191*** 1.243*** 

Ineff Door-to-door   -0.340 -0.441      

Ineff Drop-off   -
0.391***

 -0.698*     

Ineff Civic Amenities   0.219   1.358***    

Intrinsic Motivation * Ineff Door-to-door    -0.0321      

Intrinsic Motivation * Ineff Drop-off     0.281     

Intrinsic Motivation * Ineff Civic Amenities      -1.040**    

Intrinsic Motivation * Door-to-door       0.287   

Intrinsic Motivation * Drop-off        1.803*  

Intrinsic Motivation * Civic Amenities         3.466*** 

Constant cut1 0.306 0.590 1.717* 0.385 2.726* -0.0582 0.178 -0.280 -0.139 

Constant cut2 1.640** 1.972** 3.168*** 1.711* 4.196*** 1.297 1.510* 1.064 1.223 

Observations 395 395 378 394 379 395 395 395 395 
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Table 6: Regression Results (Aggregate)

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Door-to-door 0.642*** 2.172*** 0.429* 0.361 0.499*** 0.676*** 0.821** 0.607*** 0.672*** 

Drop-off (Material Specific) 1.387*** 1.975*** 1.363*** 1.431*** 1.377*** 1.452*** 1.397*** -0.345 1.463*** 

Civic Amenities 0.0815 0.113 -0.00390 0.0579 0.0861 0.120 0.0783 0.135 -2.582*** 

Door-to-door * Drop-off   -2.069***        

Intrinsic Motivation 1.132*** 1.394*** 1.320*** 1.307*** 2.631*** 0.761*** 1.214*** 0.513** 0.700*** 

Specific Knowledge 0.863*** 0.805*** 0.870*** 0.874*** 0.867*** 0.865*** 0.860*** 0.855*** 0.875*** 

Ineff Door-to-door   -0.0400 -0.285*      

Ineff Drop-off   -0.254***  -0.633***     

Ineff Civic Amenities   -0.0109   0.819***    

Intrinsic Motivation * Ineff Door-to-door    0.155      

Intrinsic Motivation * Ineff Drop-off     0.364***     

Intrinsic Motivation * Ineff Civic Amenities      -0.773***    

Intrinsic Motivation * Door-to-door       -0.177   

Intrinsic Motivation * Drop-off        1.695***  

Intrinsic Motivation * Civic Amenities         2.553*** 

Constant cut1 0.786*** 1.041*** 1.728*** 1.018*** 3.098*** 0.486* 0.870*** 0.188 0.440 
Constant cut2 2.010*** 2.314*** 2.989*** 2.234*** 4.383*** 1.721*** 2.096*** 1.417*** 1.678*** 
Observations 2,765 2,765 2,646 2,758 2,653 2,765 2,765 2,765 2,765 
 



Thanks for your attention
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