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Co-production ‘thinking’ and performance implications 
in the case of separate waste collection
Stefano Landi and Salvatore Russo

Department of Management, University “Ca’ Foscari” Venice, Venice, Italy

ABSTRACT
The relevance of co-production paradigm in recent years suggests innovative obser
vation methods in the context of public-service delivery while marking the advent of a 
new way of ‘thinking’ in public service logic. From this perspective, co-production 
processes within separate waste collection are investigated. An index, drawn on co- 
production literature, is built to measure the public officers’ co-production attitude. 
The association between the attitude in stimulating co-production and separate 
collection performance is tested controlling for ‘classic’ determinants already found 
in waste management literature. Results show that a higher attitude towards enhan
cing users’ co-production facilitates the best achievements in terms of separate 
collection results.

KEYWORDS Co-production; waste management; public-service logic; separate waste collection; public services; 
public-service organizations

Introduction

Co-production is an important aspect of the current public-service reform agenda 
worldwide. It allows the identification of the important aspects of both effective public- 
service delivery and the role of public services in achieving wider societal purposes 
such as social inclusion and citizens’ engagement (Osborne, Radnor, and Nasi 2012). 
Several authors and institutions have argued that the co-production concept has the 
potential to improve the efficiency and effectiveness of public services, becoming a key 
response to the need for reform of the public sector (Bovaird and Loeffler 2017; 
Osborne, Radnor, and Strokosch 2016; Parliament of Australia 2011; Pestoff 2006; 
Scottish Government 2010; OECD Directorate for Public Governance and Territorial 
Development 2011).

Despite the growing body of literature, co-production concept is still a multi-faceted 
concept with some shortcomings. First, there is a wide variety in the terms that are 
linked to co-production in the literature (Verschuere, Brandsen, and Pestoff 2012) 
Second, there is a large amount of heterogeneity in the way co-production discloses 
itself in real practice, depending on the service typology and the co-productive 
relationship between the actors involved (Alford 2014; Cepiku 2014; Nabatchi, 
Sancino, and Sicilia 2017). Third, the outcomes of co-production are not systematically 
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studied (Voorberg, Bekkers, and Tummers 2015). The majority of works analyse the 
determinants of co-production, but they do not deal with its influence on outcomes. 
This is an important gap as strong pressures arise on Public Service Organizations 
(PSOs) to enhance efficiency and effectiveness. There are some studies looking at 
outcomes of community engagement projects, but without a clear reference to co- 
production. Voorberg, Bekkers, and Tummers (2015) affirm that co-production may 
be perceived as a value in itself, which is supported by the observation that several 
authors have addressed the increase in citizens’ involvement as an objective to be met. 
Moreover, Dudau, Glennon, and Verschuere (2019), in their editorial, called for 
constructive disenchantment and re-enchantment with the magic that surrounds co- 
production in public services. Treating co-production not as a normative good can 
help to increase the ability of this concept to improve public services (Dudau, Glennon, 
and Verschuere 2019). Therefore, as previous studies highlighted, one of the next 
challenges is to test and refine the concept through a set of testable propositions 
(Osborne and Strokosch 2013; Voorberg, Bekkers, and Tummers 2015). Thus, the 
aim of this article is to answer the following general research question: “Does a high 
intensity of co-production appreciably influence public service performance?“. We 
argue that trying to answer this question contributes to the literature in understanding 
co-production concept and its implications. We focused on a specific service, the 
separate waste collection (SWC) in Italian municipalities, using data collected through 
a survey of public managers and official data on separate collection results. We 
statistically tested, controlling for confounding factors, the association between the 
percentage of separate collection results and the attitude of municipalities in eliciting 
citizens’ co-production. A composite index has been developed to detect the level of 
attitude in eliciting co-production.

The analysis suggests that municipalities with a higher attitude towards enhancing 
users’ co-production are more likely to achieve the best results in terms of separate 
collection. Nevertheless, the public managers’ consciousness of the importance of 
eliciting co-production is quite low. These results underline the value of studies aiming 
at showing the influence of co-production on PSOs outcomes together with the role 
played by co-production to improve public services.

The article begins presenting the theoretical framework, previous research about 
co-production and its role in the separate collection service. Secondly, it describes the 
index with each sub-domains by which it is formed. Then, it introduces the methodol
ogy and the models used. Next, we present our statistical analysis and findings. The 
article concludes with interpretations, methodological limitations, and the implica
tions of the study.

Definition of co-production in public service

Owing to the importance of the co-production concept for public management, an 
extensive body of research has begun to mature (Fledderus, Brandsen, and Honingh 
2014; Hardyman, Daunt, and Kitchener 2015; Isett and Miranda 2015; Radnor et al. 
2014; Van Eijk and Steen 2014; Verschuere, Brandsen, and Pestoff 2012; Wiewiora, 
Keast, and Brown 2015). Co-production may influence several aspects of public 
services, for example, as a way to increase citizens’ involvement (Voorberg, Bekkers, 
and Tummers 2015), as a valuable route to public-service reform (Nambisan and 
Nambisan 2013), or as an answer to the need to lower costs in the current era of 
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austerity that we are experiencing (Bracci et al. 2015). It can be also considered as an 
instrument to provide better targeted and more responsive public services (Duffy 
2007), a response to the democratic deficit (Pestoff 2006, 2009), a way to increase the 
efficiency and effectiveness of service delivery and a chance of stimulating public sector 
innovation (Cepiku and Giordano 2014; Nabatchi et al. 2016; Osborne and Strokosch 
2013).

Notwithstanding these important contributions, there is heterogeneity in the mean
ing linked to the term ‘co-production’. Therefore, it is necessary to make clear the 
framework within which our study was conducted. We refer to the definition devel
oped by Osborne, Radnor, and Strokosch (2016), where co-production is the voluntary 
or involuntary involvement of public-service users in any of the design, management, 
delivery, and/or evaluation of public services. This approach is rooted in two areas of 
literature on co-production: public administration and management (PAM) theory 
(Alford 1998; Pestoff 2006; Pestoff, Osborne, and Brandsen 2006; Whitaker 1980) and 
service management theory (Johnston and Clark 2008; Normann 1991; Vargo, Maglio, 
and Archpru Akaka 2008; Venetis and Ghauri 2004).

Since 1972, literature has been concerned with ‘co-production’ in the implementa
tion of public policy and the design and delivery of public services (Alford 2009; 
Ostrom 1972; Pestoff 2006). Public services should be delivered with ‘the maximum 
feasible participation of residents of the areas and members of the groups served’ (Judd 
1979, 303). However, the idea that co-production is an optional element of the service 
delivery process endures throughout the PAM literature, arguing that ‘service users 
and their communities can – and often should – be part of service planning and 
delivery’ (Bovaird 2007). From a PAM perspective, co-production is seen as a norma
tive voluntary good that should add value to the public-service production process, but 
it is not intrinsic to it because ‘public officials are exclusively charged with responsi
bility for designing and providing services to citizens, who in turn only demand, 
consume and evaluate them’ (Pestoff 2006, 506).

On the contrary, the service management literature is not concerned with how to 
‘enable’ or ‘build’ co-production in the service delivery process (Sangiorgi 2012). Co- 
production is an essential and inalienable core component of service delivery accord
ing to which you cannot have (public) service delivery without co-production. It is an 
intrinsic process of the interaction between any service organization and its service 
users at the point of delivery of a service (Gronroos 2007). From a service-dominant 
approach, there is no way to avoid the co-production of public services (Osborne, 
Radnor, and Nasi 2012). The user’s contribution as a co-producer can be conscious, 
unconscious, or even coerced, but it is unavoidable. This can be crucial in determining 
the performance of a service. Indeed, the question is not how to ‘add’ co-production to 
public service, but how to manage and work with its implications. PSOs do not ‘add in’ 
but elicit co-production to enhance its effect on public service delivery.

Factors influencing citizens’ co-production

Previous literature pointed out as multi-level factors may affect citizens’ co-production 
of public service outcomes (Alonso, Andrews, Clifton & Daniel Diaz-Fuentes 2019). In 
detail, there are individual and organizational/contextual factors.

On the citizen side, individual attitudes and motivations seem likely to explain co- 
production levels. Authors have distinguished between material incentives (money, 
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vouchers, etc.), solidarity incentives (belonging to a group) and intangible incentives, 
including intrinsic rewards or satisfaction with morally good action (Alford 2009; Van 
Eijk and Steen 2014). Personal values of citizens, such as loyalty, civic duty and the 
wish to improve public service management, influence the willingness of citizens to 
participate. Furthermore, the literature has identified a number of sociodemographic 
determinants, such as gender and age, likely to influence co-production behaviour. For 
example, empirical evidence suggests that women are more likely to co-produce than 
men and that elderly are more willing to engage in individual co-production (see, e.g. 
Bovaird et al. 2016; Parrado et al. 2013). Education is also an important predictor of 
citizens’ participation with higher educated more willing to co-produce (Alonso et al. 
2019; Egerton 2002). Moreover, the perceived ability of citizens to participate also 
affects citizens’ co-production levels, they need to be aware of how and where they can 
influence public services, but they also need to feel it as their responsibility (Voorberg, 
Bekkers, and Tummers 2015).

On organizational factors, Voorberg, Bekkers, and Tummers’s systematic review 
synthesized three areas that might influence co-production: (i) compatibility of public 
organizations with citizens’ participation, (ii) administrative culture and (iii) attitude 
of public officials towards citizens’ participation.

The first factor refers to the presence or the absence of infrastructure to commu
nicate with citizens, such as not-for-profit and voluntary organizations, able to ease the 
development of shared values about public life and collaboration through interaction 
in horizontal networks (Andrews and Brewer 2010; Andrews and Brewer. 2013; 
Davidsen and Reventlow 2011).

Administrative culture refers to differences in governance traditions towards co- 
production behaviour. Some authors showed as the presence of an inclusive or risk- 
adverse administrative culture can ease or make difficult the co-production diffusion. 
Inclusive administrative cultures may cultivate collaborative structures favouring 
public service co-production while risk adverse administrative traditions could have 
a lack of collaborative structures able to encourage participation because they tend to 
consider citizens as mainly service recipients instead of partners (Voorberg, Bekkers, 
and Tummers 2015).

The third point refers to the propensity of politicians and public servants to 
collaborate with citizens. Public officials may be reluctant to lose control, they can 
consider co-production unreliable because the behaviour of citizens is unpredictable 
and not standardized (Osborne, Radnor, and Nasi 2012; Roberts et al. 2013). On the 
contrary, politicians or public officers willing to engage citizens would put more effort 
into ‘actively and creatively’ provide tools and incentives for citizens’ participation 
(Coursey, Yang, and Pandey 2012; Handley and Howell-Moroney 2010). Several 
authors showed as this kind of attitudes may affect the extent co-production occurs 
in public services (e.g. Coursey, Yang, and Pandey 2012; Gebauer, Johnson, and 
Enquist 2010).

Co-production and outcomes

Few studies in co-production literature systematically investigate the influence of co- 
production on outcomes achieved. There is a predominance of studies dedicated to the 
identification of influential factors or the conceptualization of different co-production 
types, showing that most academics aimed their studies at the co-production process 

304 S. LANDI AND S. RUSSO



rather than its outcomes. As documented by Voorberg, Bekkers, and Tummers (2015) 
in their systematic literature review, only 20% of 122 studies included evaluated 
specific goals to be met by the organizations. The few studies on co-production 
outcomes mostly refer to an increase (or a decrease) in effectiveness (59%). The second 
most-studied outcome is the increase (decrease) in citizen involvement (25%), while 
other dimensions such as obtaining more efficiency (4%), the gain of customer 
satisfaction (4%), and the strength of social cohesion (4%) are residual (see Vooberg 
et al., (2015).

Co-production concept has a positive aura around as if the outcome of (public) 
services co-produced by users and professionals ought to be ‘better services’ by 
definition (Dudau, Glennon, and Verschuere 2019). As a matter of fact, while there 
are many positives, empirical evidence is scarce and with mixed results. Studies showed 
that co-production is not a panacea and it does not always reach the results expected 
(Benari 1990; Bovaird et al. 2019; Kang and Van Ryzin 2019; Lindenmeier et al. 2019; 
Meijer 2012). Benari (1990) showed that co-production in Japanese garbage disposal 
did not generate positive outcomes. Meijer (2012) studied how new media help co- 
production between government and citizens or support the co-production of safety. 
He showed also that co-production is not to be considered as something that directly 
leads to a higher level of neighbourhood safety. Kang and Van Ryzin (2019), evaluating 
how co-production may influence trust in government, did not find statistically 
significant relationship and causal effect of co-production on trust. Lindenmeier et 
al. (2019) investigated the effects of co-production on satisfaction with public service 
organizations (PSOs) in a day-care setting. The study found a significant and positive 
indirect effect of social co-production on satisfaction showing, at the same time, that 
economic co-production had not the same impact on users.

Therefore, co-production cannot be considered a normative good as it can lead to 
the co-destruction of value as much as to its co-creation (Osborne, Radnor, and 
Strokosch 2016) or it can be likely to apply to some services better than to others 
(Dudau, Glennon, and Verschuere 2019). Dudau, Glennon, and Verschuere (2019), 
also for the reasons mentioned above, called for a constructive disenchantment and re- 
enchantment with the magic that surrounds co-production and, in particular, under
lined that the current theoretical developments pose challenges for performance and 
evaluation studies. They stressed the need for more empirical evidence to show how 
and why co-production works.

Measuring co-production

Co-production is a multidimensional concept not directly measurable in real life. We 
need to make the concept of co-production operational, translating the theoretical 
co-production concept in indicators that are able to proxy its existence and intensity. 
Our goal is to measure the attitude or propensity of public officials towards co- 
production trying to detect how they provide tools or incentives for enhancing 
citizens’ co-production. Based on previous literature this can be considered a 
proxy of the extent co-production occurs (e.g. Coursey, Yang, and Pande 2012; 
Gebauer, Johnson, and Enquist 2010; Osborne, Radnor, and Nasi 2012; Roberts et 
al. 2013).

Drawing on previous theoretical studies (Alford 2009; Osborne, Radnor, and 
Strokosch 2016), five domains were identified.
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Five domains description
Alford (2009) recognizes that citizens ‘donate their valuable time and effort to the 
achievement of organizational or programmes purposes when they receive, or expect to 
receive, something at least as valuable in return’. Separate waste operations cost the 
individual citizen time and effort. The key is making citizens the object of attention in 
the organizational process by understanding what induces clients to co-produce. Using 
the Alford approach, there are two factors affecting whether clients will contribute time 
and effort to co-production:

(1) Willingness to do (WTdo) co-production, which is prompted by a complex mix of 
motivators, stackable in three groups: (1) sanctions, (2) material rewards, and 
(3) non-material motivators.

(2) Clients’ ability to co-produce, which is a function both of the relative complexity 
of the task and their own capacities.

First, Alford described that WTdo can be elicited through ‘sanctions’. The use of 
sanctions against the non-compliant provides a guarantee to those more inclined to 
be cooperative that all citizens are required to contribute their fair share of time and 
effort (Alford 2009). Individuals with intrinsic motivation and strong pro-environ
mental attitudes will be likely to recycle, whereas others may be tempted to behave 
parasitically and let the first ones recycle. This problem may be partly solved by 
implementing controls and effective penalty systems.

Second, WTdo is elicited through ‘material rewards’. The idea is that if people are 
offered rewards proportionate to their performance, they will be motivated to perform 
better (Alford 2009). This dimension is not dealt with in this work. Material rewards 
have been used by some municipalities, but they are not relevant nowadays in the Italian 
separate collection sector. This is in line with the risk of material rewards, that is, a task 
is no longer performed when payment is withdrawn (see Iyer and Kashyap 2007).

The third WTdo driver is the ‘non-material rewards’. People’s propensity to co- 
produce is influenced by their internal norms and commitments about moral and 
social issues such as saving the environment or supporting the needy (Alford 2009). 
They receive intrinsic rewards with morally good actions increasing their will to co- 
produce (Van Eijk and Steen 2014, 2016). When recycling, individuals can feel a sense 
of intrinsic personal satisfaction in doing the right thing and getting the approval of the 
neighbourhood thanks to their virtuous behavioural conduct. Therefore, it is impor
tant to elicit people’s intrinsic motivation to improve separate collection by means of 
public information and awareness campaigns. Iyer and Kashyap (2007) found that 
information policies have less effect than monetary rewards, although their effect 
persists after they have been withdrawn. Knowledge can increase intrinsic motivation 
through enhancing individuals’ awareness of the benefits that separate collection 
confers upon society (Thørgersen 2003).

Another domain for eliciting co-production is the clients’ ability to co-produce which 
depends on: i) the relative complexity of the task for citizens and ii) the abilities of the 
citizen. The perceived ability of citizens to participate affects citizens’ co-production 
levels because they need to be aware of how and where they can influence public services 
and to know it is their responsibility (Voorberg, Bekkers, and Tummers 2015).

PSOs need to develop activities aimed to lower the complexity of the task.
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Osborne, Radnor, and Strokosch (2016), connecting public management adminis
tration with the service management literature, observed that ‘co-production is an 
essential and inalienable core component of service delivery: you cannot have (public) 
service delivery without co-production’. For this reason, the fourth dimension we 
wanted to depict with the questionnaire was the municipality’s awareness of the 
importance of citizens’ contributions to the production of separate collection. Then 
following Osborne’s framework (2016) (see recycling service and co-production sec
tion), we added a fifth dimension, the propensity to engage citizens at a higher level, 
that Osborne calls co-design, where users collaborate in the design of service-evalua
tion programmes and take part in the decision process. These last two dimensions 
should reveal the consciousness of public managers towards the importance of co- 
production. Their understanding of the problem may reach the two opposite extremes: 
they can consider co-production unreliable or a game changer for their service 
(Coursey, Yang, and Pandey 2012; Handley and Howell Moroney 2010; Roberts et 
al. 2013).

Waste collection in the European Union and Italy

In recent years, the concept of rubbish from waste (something not wanted or not 
useful; Latin Vastus: unoccupied, uncultivated) to a resource that, if properly exploited, 
can become a source of wealth has been re-evaluated. The first formal act was carried 
out by the European Commission with Directive 75/442/EEC on 15 July 1975. The 
directive introduced the ‘polluter pays’ principle, highlighting the extent of responsi
bility in the production of waste according to which anyone who produces trash 
automatically becomes responsible for its treatment and disposal. Following this 
directive, Italy issued a decree (D.P.R. 915/82) in 1982, where the municipality has 
been identified as the actor in charge of recycling. The law disposes the exclusive 
responsibility for the organization and management of waste to the municipalities in a 
direct and autonomous manner. Thereafter, starting with the ‘Ronchi Decree’ in Italy 
in 1997, minimum recycling targets have been set. Therefore, municipalities should 
achieve minimum levels of recycling collection of 15% by 1 March 1999, 25% by 2001, 
and 35% by 2003. These levels were updated in 2006 to at least 40%, 45%, 50%, 60%, 
and 65% by December 31st of 2007, 2008, 2009, 2011, and, 2012, respectively.

As summarized in Table 1, if a municipality does not comply with a minimum 
diversion rate of 65%, it suffers from sanctions at the national level. Regional 

Table 1. Minimal compendium of the current national legislation on waste management evaluation.

Law Effect

Law 549/1995 The ‘polluter pays’ principle introduced to the national legislation.
Legislative Decree 22/1997 Introduction of the Special Tax on Landfill Disposal and definition of 

the minimum rate.
Legislative Decree 152/2006 (and its 

modifications)
Definition of the minimum levels of the diversion rate to be attained to 

avoid sanctions.
Law 147/2013 Full cost coverage of the waste management service through the new 

waste tax ‘TARI’.
Law 221/2015 Sanctions for not reaching the minimum levels of the diversion rate; 

gradual reductions on the tax on landfill disposal if diversion targets 
are met.

Ministerial Decree 26 May 2016 
(Ministry of Environment)

Guidelines for calculating the diversion rate of municipal solid waste.
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governments are also allowed to add further targets and sanctions, which are added to 
service provision costs. These rules, targets and sanctions, even with mixed concrete 
results on recycling activity (Cavalletti and Corsi 2019), are real actions that show the 
importance of separate collection for the society.

Extrapolating data from the Italian Institute of Environmental Research and 
Protection (ISPRA), in Italy 58% of waste belonged to separate collection in 2018 – 
below the 65% threshold of the objectives introduced by the Consolidated 
Environmental Law, but with a steady increase over the years (see Figure 1). There 
are large differences within the country: from 64.2% in North Italy to 37.6% in South 
Italy (Table 4). Globally the number of municipalities that achieved the threshold, in 
2018, was 3,930 that is the 49% of them. A high variability exists, there are munici
palities that have the 90% of separate collection and others that are under 40% of it 
(1,837 or the 24% of total municipalities).

Recycling service and co-production
Recycling services produce public value for the community by protecting the environ
ment, individual well-being and the economic sustainability of our society (Harder et 
al. 2008). In order to dispose and effectively run separate collection, the administration 
requires that citizens provide minimal effort and time to separate their refuse. Good 
performance is achieved when the waste management process is optimized with the 
joint action of citizens and local governments (Agovino et al. 2018).

Using the framework developed by Osborne, Radnor, and Strokosch (2016), a 
service can be classified with different typologies according to its operational and 
management level (Table 2). Actually, the categories are not a continuum. According 
to this classification, the SWC service can be represented by different typologies. First, 
it represents the purest form of co-production where the user co-produces the service 

Figure 1. Percentage of separate collection by year (source: Italian institute of environmental research and 
protection ISPRA: http://www.isprambiente.gov.it/it).

Table 2. Conceptualization of co-production from Osborne, Radnor, and Strokosch (2016).

Locus of co-production

Individual Service Towards the 
co-creation (or  
co-destruction)  

of value

Nature of 
co-production

Involuntary I: Co-production III: Co-construction

Voluntary II: Co-design IV: Co-innovation
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experience and outcomes (public value) with public-service staff (Etgar 2008). The 
process is not voluntary but intrinsic to the nature of a public service as a ‘service’ and 
may often be unconscious on the part of the service user. Osborne, Radnor, and 
Strokosch (2016) call it ‘technical’ co-production; it is impossible to deliver any form 
of public service without, at least, some elements of technical co-production. In fact, if 
the disposal of waste is not correctly performed, specifically the separation of paper, 
plastic, glass, wet, dry, and green waste, the correct realization of separate collection 
cannot occur.

In contrast, the separate collection service has the potential to be in the second 
quadrant of the Osborne conceptualization of co-production, i.e. co-design. At this 
level, co-production becomes a conscious and voluntary act with the goals of creating 
capacity within public-service delivery systems and, concomitantly, improving the 
performance of public services by actively involving the service user in their design, 
evaluation, and improvement (Osborne, Radnor, and Strokosch 2016).

Research method

Data

In this study, two main typologies of data sources are employed: survey and Italian 
official data on separate collection. Survey data were collected in the last three months 
of 2018, through the administration of a web-based questionnaire (Google Surveys) 
with closed questions sent to a sample of municipalities. Questions were organized 
according to funnel succession: first proposing general questions and then moving to 
more specific questions to allow a respondent to focus his/her attention on the 
proposed topic and to formulate opinions that were not meditated. A total of 18 
questions were formulated (see Supplementary Material).

The sample was randomly selected using a non-proportional quota-sampling 
scheme aimed at selecting a percentage of respondents shared equally in consideration 
of two stratification variables considered significant in influencing the performance of 
a municipality: the size of the municipality and the geographical area. This method is a 
non-probabilistic equivalent of stratified random sampling. A sample of 180 munici
palities was extracted. The questionnaire was sent to a specific employee, the head 
manager of the environmental office, who, as a representative of the public body, was 
expected to provide the requested data with greater accuracy and objectivity. Further, 
because the questionnaire was administered by email, it was considered that addressing 
a specific person would increase engagement and therefore facilitate data collection. 
The sample response rate was 56.6%.

Data from the cadastre of urban waste of the Italian Institute of Environmental 
Research and Protection (Instituto Superiore per la Protezione e la Ricerca Ambientale 
(ISPRA))1 were used. ISPRA is an administrative database with a large and accurate 
amount of data regarding garbage collection. It can be considered as a census of urban 
waste because it contains the data of every Italian municipality.

Outcomes measure

It is important to choose a measure of outcomes influenced by co-production pro
cesses. The type of outcome studied depends on the perspective. In this work, we 
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adopted the perspective of the Public service organizations in charge of the service 
(municipalities). Using PSOs perspective, we could choose indicators measuring: i) 
improved efficiency, ii) improved effectiveness, iii) reduced cost, or iv) higher citizen 
engagement or increasing internal legitimacy. In the case study, we selected the 
effectiveness dimension and the measure chosen was the ability of the municipality 
to recycle. The indicator used to measure the effectiveness is the ‘percentage of recycling 
on the total amount of waste’ achieved by each municipality. This is our dependent 
variable.

Co-production index

Co-production is a complex concept constituted by several dimensions. As shown in 
the theoretical section ‘measuring co-production’, to measure its presence we need to 
operationalize the concept using proxy indicators. According to previous literature, the 
attitude of public officials towards co-production and providing incentives to elicit it 
can be considered a proxy of the extent co-production occurs (e.g. Coursey, Yang, and 
Pandey 2012; Gebauer, Johnson, and Enquist 2010; Osborne, Radnor, and Nasi 2012; 
Roberts et al. 2013). The five domains identified were operationalized through ques
tions (see Table 3):

i) Willingness to do: Sanctions;
ii) Willingness to do: Non-material rewards;
iii) Ability to co-produce;
iv) Co-production propensity;
v) Co-design propensity.

We measure Willingness to do: sanctions using a survey question assessing municipality 
statement on the frequency of monitoring compliance with the rules and of imposing 
administrative sanctions. Informants were invited to indicate on a 5-point Likert scale 
from 1 (never) to 5 (very often).

Willingness to do: non-material rewards were depicted through the presence (or not) 
of municipality awareness initiatives to engage citizens in waste problems, e.g. envir
onmental communication campaigns or awareness projects in schools. More specifi
cally, our non-material reward indicator is a count of the number of initiatives 
promoted.

Ability to co-produce was evaluated as the effort to enhance users’ capacities/skill 
and to lower the complexity of the task. The first indicator is a count of the number of 
initiatives implemented to provide information on ‘where’ and ‘how’ make separate 
collection. The second is a question asking if municipalities use the results of surveys 
on citizen satisfaction for developing changes to the service.

Then, we assess co-production propensity as public officials’ perception of the 
importance of citizens’ contributions on a 5-point Likert scale from 1 (no way) to 5 
(citizen’s contribution is essential). Lastly, co-design propensity was measured here as 
the presence/absence of evaluation programs (0–1) and public managers’ opinion on 
the involvement of citizens in the service design phase (1 – not in favour, 2 – in favour 
of citizens’ engagement, but not in the design of the service, 3 – completely in favour).

The five domain scores were aggregated to compose an index using the Mazziotta– 
Pareto (MP) aggregative method. In the last years, the MP index (MPI) has been 
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adopted to discuss the Millennium Development Goals (MDG) (De Muro, Mazziotta, 
and Pareto 2007), assess the quality of life in provinces (Mazziotta and Pareto 2013), 
and verify the socioeconomic inequalities in health status (Bruzzi, Ivaldi, and Landi 
2020). The MP approach is a non-compensatory aggregation method. The choice of 
this method was determined by its properties. In detail, the score of each domain is 
normalized by ‘standardization’; in this way, the different metrics of a unit do not affect 
the results, and each domain has the same weight in determining the aggregate score.

Therefore, we aggregated the indicators of each dimension and summed the partial 
composite indices as per the MPI method: 

zi;j ¼ 50þ
xi;j � μj

� �

σj
5 

where zi;j is the standardized value of variable j of municipality I, xi;j is the original 
value of variable j of municipality i, and μj and σj are the mean and standard deviation 
of municipality j, respectively. We calculated the z scores and partial composite index 
for each dimension k, given by 

z
0

i;k ¼

Pn
j¼1zi;j;k

n
; k ¼ 1; :::; 5 

where z0i;k is the partial composite index for dimension k of municipality i and z0i;i;k is 
the standardized value of variable j of municipality i for dimension k. Then, the single 
standardized indicators were aggregated using an arithmetic algorithm with a penalty 

Table 4. Summary statistics and associations with separate collections.

Mean (SD)/ 
Number of cases Min-max

% of separate collection  
(SD) [F-test]

Correlation  
coefficient

Municipality 102
Regions 
Northwest 
Northeast 
Centre 
South

31 
27 
24 
20

52.5% (12.8) 
65.4% (10.7) 
49.6% (19.2) 
33.2% (22.0) 

[9.968]***
Municipality Pop. Size 
Small 
Medium 
Large

36 
35 
31

55.5% (21.8) 
57.9% (18.8) 
51.7% (16.9) 

[1.744]
Method of collection 
Curb-side 
Street bins

78 
24

59.5% (18.5) 
45.3% (17.1) 

[4.785]**
Co-production dimensions 
WTdo: Sanctions 
WTdo: Awareness 
Ability to co-produce 
Co-production 

propensity 
Co-design propensity

4.6 (2.7) 
2.88 (0.8) 
1.9 (1.1) 
4.1 (1.5)  

2.5 (1.6)

1–9 
0–4 
0-4 
1–5  

1–5

0.475** 
0.384** 
0.459** 
0.244*  

0.123
Co-production index 3.7 (1.4) 0–5 0.676**

*p < 0.10; **p < 0.05; ***p < 0.01
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function based on the ‘horizontal variability’, i.e. the variability in standardized values 
for each unit: 

MPIi ¼ μ
z
0

i
� σ

z
0

i
cv

z
0

i 

where MPIi is the value of the MPI for municipality i and 

μ
z
0

i
¼

P11
k¼1 z

0

i;k

115 

σ
z
0

i
¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
P11

k¼1 z
0

i;k � μ
z
0

i

� �2

5

v
u
u
t

cv
z
0

i
¼

σ
z
0

i

μ
z
0

i 

This approach is characterized by the use of the function (σ
zi
0 , cv

z
0

i
) to penalize units 

with ‘unbalanced’ values for the partial composite indices. The penalty is based on the 
coefficient of variation and is zero if all values are equal. The objective is to favour 
organizations whose means are equal, and that demonstrate greater balance among 
different domains (Mazziota and Pareto 2013). In practical terms, municipalities 
stating a very high level in one dimension and low in the other five domains will be 
penalized giving more importance to balanced organizations. The final score is a 
‘continuum’ bounded between 0 and 5. Municipality with score zero has no positive 
attitude towards co-production while five points represents the relative max positive 
attitude.

Control variables

The different results achieved by the PSOs can be attributable to the co-production 
process and the ‘classic’ factors of production. Hard factors such as the technology 
used, the skill of the professionals, and the methods of production have to be 
considered along with soft factors, e.g. implying better management and governance 
or socio-economic level such as the level of per capita income, socio-demographic 
conditions, and the culture where the organization works. The identification of 
inputs or a combination of them allows us to evaluate co-production ceteris paribus 
with other factors influencing the outcome. Failing to control for these variables 
could lead to a positive (or negative) relationship between the co-production inten
sity (or quality) and the outcomes, but the results are actually due to the ‘standard’ 
factor of production.

The percentage of separate collection of a municipality can be affected by many 
factors outside co-production. The main factors highlighted by the literature as drivers 
of efficiency and effectiveness in waste management are presented below. (A specific 
literature review is beyond of the scope of this paper. However, for waste management, 
see Simões and Marques (2012) and Guerrini et al. (2017)).

The first factor is the ownership of waste utilities. The literature on waste manage
ment offers evidence of the advantages and disadvantages of privatized waste utilities; 
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however, as for other public sectors, the findings are not unanimous (Simões and 
Marques 2012). The ownership of waste utilities is addressed in this study through a 
specific question allowing the model to control for the type of utility: privately or 
publicly owned. Another factor is the dimensions of the town or catchment area. There 
is a debate about the best dimensions. It seems that cities and highly populated 
municipalities have the best places for organizing SWC because of the higher popula
tion density (Guerrini et al. 2017). In contrast, a higher efficiency and better results are 
‘easier’ to achieve in medium/small towns (Agovino et al. 2018; Passarini et al. 2011). It 
seems that extremely large and populated cities together with rural and low-density 
areas have more difficulties obtaining great results (Agovino et al. 2018; Guerrini et al. 
2017; Simões and Marques 2012). Italy has around 7,000 municipalities. To account for 
the dimensions of a town, the municipalities were divided by populations’ size. Three 
groups of demographic classes were identified in accordance with the official classifica
tions provided by Istat (Italian National Statistical Institute):

(1) Small municipalities with a resident population less than or equal to 15,000 
inhabitants;

(2) Medium-sized municipalities with a population between 15,001 and 70,000;
(3) Large municipalities with a population greater than or equal to 70,001 

inhabitants.

Beyond these sizes, the macro-area or region where the town is located matters. 
Municipalities can be located in a macro-area with a higher level of effectiveness because 
they have better socioeconomic contexts, can use more resources, or possibly have a 
tradition of better management and governance. Moreover, there are areas where the 
attitude of citizens towards recycling is more favourable because there is a higher social 
capital. (Putnam 1993). People may be motivated to recycle by pressure from the 
surrounding environment, family, and friends (Bilz and Nadler 2014). Previous studies 
on Italian municipalities showed that there are areas with good results, while others are 
far from achieving minimum goals (Agovino et al. 2018). The results of former studies 
suggested two clusters (Northeast Italy) performing well in the differentiated collection 
process and a cluster with poor performance (the provinces of South-central Italy). 
Responsibility for this gap can be attributed to local governments and the attitude/ 
motivation of the population towards pro-environmental behaviour (Boldero 1995; 
D’Amato, Mazzanti, and Nicolli 2015). Another important factor affecting performance 
is the collection method (curbside or street bins) because the different ways that 
municipalities choose to deliver separate collection can affect performance. From the 
literature, curbside collection is more costly, but has a higher waste-separation percen
tage (Guerrini et al. 2017). It is not within the scope of this work to determine the best 
method for separate collection, but it is important to account for it in our model. The 
factors exposed are inserted into the model presented in Section 4.

Regression model

To evaluate the association between the co-production index and the percentage of 
separate collection, the following model was built: 
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PercentageSCi ¼ β0 þ β1
!

Regioni þ β2
!

PopSizei þ β3Curbsideþ β4Public
þ δCoProductionIndexi þ εi 

where PercentageSCi is the percentage of separate collection achieved by municipality i, 
Region is a vector of dummy variables for each area (Northwest, Northeast, Centre, and 
South Italy), and PopSize is a vector of dummy variables indicating the dimension of 
the municipality population. Curbsidei indicates the method of collection applied by 
municipality i.: It assumes a value of 1 if the municipality uses the curbside method and 
0 if it uses street bins. Public indicates the owner of the organization in charge of 
collecting waste assuming a value of 1 if a municipality collects waste directly or 
through an owned firm and 0 if it is a private firm. Finally, Ɛ is an error term.

All reported models were estimated using ordinary least-squares (OLS) regression. 
Diagnostic tests were performed to address the common concerns regarding violations 
of key classical linear regression assumptions. The tests show homoscedastic, no multi- 
collinearity, and no autocorrelation among residuals.

Findings

The descriptive statistics are presented in Table 4, which shows the variables and their 
association with the percentage of separate collection.

The share of respondent municipalities are balanced between the two stratification 
levels. The answers obtained were 23.08% from the regions of central Italy, 26.92% from 
the Northeast, 30.77% from the Northwest, 19.23% from the South, 34.6% from munici
palities with a small size, 34.6% from municipalities with a medium size, and 30.77% 
from municipalities with a large size (Table 4). Analyses of the questionnaire showed that 
Italian municipalities have a good grade for the awareness of separate collection evi
denced by the fact that 48% of municipalities had already implemented some sort of 
separate collection before the legal obligation became stricter in 2006. Moreover, 84% of 
the municipalities declared that they were persuaded to implement separate collection 
taking into account the growing sensitivity for environmental protection (the data were 
up to 99% for those who implemented the service before 2006). Other reasons included 
cost savings and the opportunity of reducing waste tax (both 15%). However, there is still 
room for improvement. It seems that there is a lack of control and monitoring of rules 
compliance by citizens: 57% of municipalities affirm they do not monitor the compliance 
of the rules (Figure 2). There are also low levels of administrative sanctions: 67% of 
municipalities never or almost never impose sanctions. Only 42% of municipalities 
surveyed citizens’ satisfaction with the separate collection service.

As shown in Figure 3, the majority of local governments have awareness of the role of 
citizens in service delivery (68%), and 38% consider it fundamental. Still, in 30% of cases, 
the contribution is considered very small or not important. Sorting the data by geogra
phical area, 50%, 42%, 20%, and 33% of municipalities in the Northwest, Northeast, 
South, and Centre, respectively, consider the citizens’ contribution to be essential.

Regarding municipalities engaging citizens in the design of a service, only 27% 
declared that they believe that the co-design of the service would allow greater 
efficiency and effectiveness for service delivery, while 42% agreed to the involvement 
of citizens but they did not like them to participate in the design phase. In contrast, a 
very large share of municipalities stated they doubt the involvement of citizens allows 
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greater efficiency and effectiveness (31%) (Figure 4). Sorting the data by geographical 
area, there are no statistically significant differences, except for the south area, where 
60% of municipalities affirmed that they do not believe that the involvement of citizens 
in co-design could lead to better results.

Regression analysis

Table 5 summarizes our results from a series of regressions on SWC by municipalities. 
Model 1 incorporates our aggregate index of co-production and all control variables that 
can influence effectiveness. From the results in Table 5, a greater co-production tendency 

Figure 2. Percentage of how often municipalities state to monitor compliance with the rules.

Figure 3. Co-production: what extent does the citizen contribute to the production of the service? (percentage of 
municipalities).
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Figure 4. Co-design: would the involvement of the citizen in the service design phase improve the service itself? 
(percentage of municipalities).

Table 5. OLS regressions on the % of separate collection.

Model 1 Model 2 Model 3

Constant 28.759 
(3.740)**

13.955 
(1.465)

29.835 
(3.282)**

Region 
North-Est 
North-West  

Centre  

South

Base case 
-11.17 

(−3.258)** 
-13.95 

(−2.735)** 
-19.748 

(−4.520)***

Base case−11.858 
(−2,150) 
-18,456 

(−3,745)*** 
-22,628 

(−4.456)***

Municipality Pop. Size 
Small 
Medium  

Large

Base case 
-1.604 
(0.481) 
-19.414 

(−4.716)**

Base case 
.129 

(.033) 
-20.004 

(−4.244)***
Curb-side method 6.485 

(1.785)
10.444 
(1.634)

Publicly owned firm −11.789 
(−2.316)*

−4.885 
(−1.868)

Co-production index 8.878 
(4.664)***

11.781 
(4.895)***

WTdo: Sanctions  

WTdo: Awareness  

Ability to co-produce  

Co-production propensity  

Co-design propensity

2.856 
(2.647)* 
12.658 

(3.462)** 
0.645 

(0.381) 
0.395 

(0.180) 
-0.295 

(−0.296)
Adj R2 

F
0.756 

17.488***
0.352 

28.01***
0.722 

12.415***

t statistics in parentheses based on robust standard errors. 
*p < 0.10; **p < 0.05; ***p < 0.01
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is associated with higher levels of separate collection, in fact an increase of one point in the 
bounded 0–5 index leads to an increase of 9% of separate collection. We note that the 
control variables still play key roles. The results confirm that there are different levels of 
performance across areas of the country, as shown in previous studies on Italian munici
palities (Agovino et al. 2018). The Northeast has the highest level of separate collection, 
and the South the lowest. The dimension of the town is also statistically significant; in 
particular, there are no differences between small- and medium-sized towns, while large 
cities seem to face more difficulties. In contrast, the method of collection is not statistically 
significant, while the ownership structure of waste utilities presents advantages for 
privatized ones. These results are interesting, but they are not the focus of the study as 
stated earlier. In Model 2, the context variables were removed to compare the results with 
and without them. The magnitude of co-production increases, but the coefficient of 
determination (R2) decreases from 0.713 to 0.343. Controlling for the variables, that 
according to the literature affect waste management, is crucial to avoid overestimation 
of the effect of co-production. By generalizing, when we want to evaluate the impact of co- 
production or the attitude of co-production with a measure of performance, it is necessary 
to account for the normal factors of production; otherwise, the results are biased.

In Model 3, we replicate the above analyses (Model 1), replacing the total co- 
production index with our five disaggregated measures of WTdo: sanctions, WTdo 
awareness, ability to co-produce, co-production and citizens’ involvement in designing 
the service. We find that, when total co-production index is disaggregated into its 
various components, the most important dimension seems to be the sanctions and 
WTdo awareness, while the other dimensions are not statistically significant.

Discussion

Many authors have pointed out the key role that co-production can play in current 
challenges of public service reforms (Bovaird and Loeffler 2017; Osborne, Radnor, and 
Nasi 2012; Pestoff 2006). The co-production concept may have the potential to 
improve effectiveness, efficiency, and citizens’ participation. There are few studies 
reporting the outcomes of co-production and the results are mixed (Benari 1990; 
Bovaird et al. 2019; Kang and Van Ryzin 2019; Lindenmeier etal. 2019; Meijer 2012). 
The aim of this study is to contribute to co-production debate by empirically testing 
the association between co-production and PSOs performance in a specific type of 
service (separate collection service).

The results have shown that PSOs with a positive attitude towards co-production 
have, on average, the best level of performance. Empirical evidence supports the idea 
that municipalities more willing to elicit co-production obtain better results in terms of 
a higher percentage of recycling collection.

The analysis also has shown that co-production has a statistical significant impact 
along with standard factors of production. In detail, the results show different levels of 
separate collection performance across areas of the country with the Northeast having 
the highest level of separate collection and the South the lowest. This is probably due to 
different effectiveness of local governments, of social capital, and the attitude/motiva
tion of the population towards pro-environmental behaviour (Boldero 1995; D’Amato, 
Mazzanti, and Nicolli 2015). Further, larger and more populated cities have greater 
difficulty in obtaining good results. This evidence is consistent with previous studies on 
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Italian municipalities and separate collection (Agovino et al. 2018; Guerrini et al. 
2017).

Results from the questionnaire showed that Italian municipalities made a good 
effort to stimulate the willingness to participate through non-material motivators. 
However, there is still room for improvement in the elicitation of the ability to co- 
produce and in the use of compliance monitoring and sanctions. In particular, sanc
tions domain should be improved to avoid a situation where individuals who are co- 
producing more than others feel as they are ‘suckers’, leading a part of the population 
to behave parasitically and let others recycle (Alford 2009).

Another interesting insight is that, in Italian waste management sector, public 
managers are conscious of the importance of citizens’ collaboration, but they do not 
intend to involve them in the design of the service. The questionnaire results show a 
good level of co-production awareness (68% of municipalities believe citizen’s co- 
production is important or fundamental), while the majority of municipalities state a 
low degree of willingness to engage citizens in the design of the service (only 27% of the 
total). This is in line with prior works that showed as public officials can be reluctant to 
encourage co-production because they may fear to lose control and they do not trust 
the behaviour of citizens (Osborne, Radnor, and Nasi 2012; Roberts et al. 2013). In 
short, public officials seem favourable to citizens’ co-production, but not beyond a 
certain extent.

Conclusions

The empirical evidence obtained by investigating the case of Italian municipalities in 
the separate waste collection service highlights the importance for PSOs to make efforts 
in eliciting co-production from citizens. The present findings are important for the 
contribution they provide to the response to the general research question whether a 
great level of intensity of co-production positively influences public service perfor
mance. Although literature emphasizes the important role of co-production in effective 
delivery of public services, few studies showed evidence of its direct influence on 
outcomes and the results are not always in favour of a positive association (Kang 
and Van Ryzin 2019; Bovaird et al. 2019; Lindenmeier et al. 2019). Our results indicate 
that municipalities, more willing to activate and facilitate modalities of co-production, 
ceteribus paribus, obtain the best achievements in terms of percentage of separate 
collection. Therefore, our analysis has shown that high level of co-production posi
tively influences PSOs outcomes. Using Dudau, Glennon, and Verschuere (2019) 
words, our findings call for re-enchantment with the concept of co-production.

Our research contributes to the co-production literature in several ways. Co- 
production is a complex concept not directly measurable in real life so we need to 
account for several dimensions. Building on previous literature, we proposed a multi
dimensional indexable to detect five factors with the goal to proxy the co-production 
level.

Moreover, we learned that not every lever can have the same effect towards eliciting 
co-production. In the case of SWC in Italy, the results showed that awareness cam
paigns and sanctions are the most associated with effectiveness so municipalities with 
higher scores in these areas have better results. The findings can outline practical 
implications too. For example, around 60% of Italian municipalities have low scores in 
WTdo sanctions dimension and, clearly, if they can improve this factor also the 
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percentage of their separate collection should increase. Using a multidimensional 
index, we can be given information also on the relative importance of each factors.

In addition, results confirm that, when studying the impact of citizens’ co-produc
tion, it is fundamental to control for production factors that the literature of the 
specific service has already found as determinants of the performance. Co-production 
can have a substantial role along with these factors. From our analysis, we also have 
seen several factors affecting the percentage of separate collection as the geographic 
area (probably detecting a different administrative culture and level of efficiency), the 
size of the city and the ownership structure.

Our study echoes the necessity for increasing the research evaluating the outcomes 
of co-production. If other studies show a relationship among enhancing users’ co- 
production and the resulting performance, we will be able to reason in term of co- 
production thinking. Co-production, before being an essential component of public 
service, is a thought that inspires the design and creation of the service itself. ‘Thinking’ 
in terms of co-production means designing a service and establishing the range where 
the participation of the citizen/user can be considered acceptable in order to achieve a 
good performance of the service itself. We use the term thinking because co-produc
tion, in order to realize its potential benefits, needs to be thought before the service 
takes place. As when we apply the concept of lean thinking, co-production thinking 
should become a way to determine how to organize public services, starting from the 
planning, to facilitate citizens’ co-production as a value creation process. Citing the 
editorial from Osborne (2018), ‘it is the citizen and/or service user who creates the 
performance and value of a public service, with the PSO acting as a facilitator of this 
process’. As showed by our survey, public managers act as if co-production were a 
voluntary good that should add value to the public-service production process, but it is 
not intrinsic to it. They see themselves as exclusively charged with responsibility for 
designing and providing services to citizens, who, in turn, only demand, consume and 
evaluate them (Pestoff 2006). Co-production, in the best scenario, is introduced in the 
last stages of the operational process. Co-production thinking means that, for achiev
ing the best results, we need citizens to be included in the planning of the service from 
its beginning so that they can be enabled to co-produce and create the performance.

Nevertheless, some limitations of the present study should be taken into account. 
First, our research concerns a specific type of PSOs in one country. Further research 
has to evaluate the influence of co-production on outcomes in different contexts, 
different countries and type of services to refine our understanding. A longitudinal 
design may also reveal how the relationship evolves in time. Furthermore, more 
specific control variables may be used. For example, in addition to the two methods 
of collection examined, street bins and curbside, there can be many under-typologies, 
either a mixture of the two methods or the use of different technologies aiming at 
lowering the burden on citizens. Lastly, the sample is quite small (180 municipalities 
over the entire population of around 7,000 municipalities), even if a rigorous sampling 
method was followed. Given that, we know from waste management literature that 
geographical location and municipality population size influence results in separate 
collection, so we used a non-proportional quota sampling scheme aimed at having a 
quota of municipalities for these two stratification variables.

Future research should refine the index we built in this paper with the goal to proxy 
more and more accurately the co-production level. Our results are promising and call 
for more research on the evaluation of co-production outcomes to understand more 
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deeply how and for what type of service co-production can directly influence out
comes. Precisely, the intrinsic characteristics of each type of services may play a role in 
the level of influence that co-production can produce on outcomes. Potentially, we 
have a sort of continuum starting from services where eliciting a high intensity of co- 
production can directly cause positive relapse and other services where the outcomes 
are not directly affected by the level of co-production. Therefore, refining, through 
more studies, the understanding of the service characteristics leading to the two 
extreme results will help public managers to provide more effective and efficient 
services.

Notwithstanding the above limitations, the results seem comforting about that the 
opportunities that greater involvement of citizens/users as co-producers in public 
service management should be explored.

Note

1. http://www.catasto-rifiuti.isprambiente.it/index.php?pg=findComune
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