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Competition and Environmental Externalities in the European 
Market of Municipal Waste 

 

Francesco Silvestri* 

 

Abstract 

 

The article focuses on the European Union Municipal Waste (MW) industry, exploring the ef-
fects of the conjoint implementation of Self Sufficiency Principle and of Proximity Principle 
(SSP/PP), that force local community to divert MW in the same district where it is generated. Since 
the number of disposing facilities allowed to operate in a district is regulated by (regional) public 
planning, forbidding through SSP/PP the opportunity to divert MW outside the district reduces the 
degree of competition in the whole sector. The rationale for a rule that denies a pillar of EU think-
ing such as competition policy seems to be to limit the end-of-the-pipe disposal of MW, and to fa-
vour the alternative strategy of selected collection and reuse-recycling. Setting an Industrial Organi-
zation model and solving it through backward induction, we show that in facts any increased com-
petition in the industry leads to higher environmental externality, but even that the a compensation 
scheme from gainers to losers would be for effective than SSP/PP. This is true for any consistent 
value of the relevant variables, apart the case when the marginal external cost is over a specific 
threshold; in that unique case, the use of SSP/PP as a command and control environmental standard 
is justified. 
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Introduction 

Municipal Waste (MW) is the waste generated by households. In Europe, local bodies at the mu-
nicipal level are legally obliged to provide a collection system for municipal waste, following regu-
lations and guidelines provided by communitarian directives, national laws, and regional plans. 

In addition to setting the minimum targets to be reached and the environmental standards to be met, 
European Union (EU) claims that MW should be handled and disposed close proximity to the loca-
tion where it is generated. The justification of this policy is rooted in the two pillars of Self-
Sufficiency and of Proximity Principles (SSP/PP), and aims at preventing the creation of pollution 
havens in  regions with low standards and making local communities aware of their environmental 
responsibilities. 

we claim that the economic motivation for SSP/PP is that it is a mechanism to induce a sufficient 
level of separated collection and, as a consequence, a way to keep environmental externality at a 
tempered level. However, it is worth exploring if other instruments, such as the Pigovian tax or a 
compensation scheme could be more effective in reaching the same objective in terms of external-
ities, without renouncing the benefits of a more competitive environment. 

The MW market (MWM) exhibits different characteristics, according to the industry stage taken 
into consideration. Due to scale and density economies, the collection segment can be considered as 
a legal monopoly as its nature of public/merit good (ie. a bad collection causes significant negative 
externalities to the local community) advocates for the implementation of a compulsory public ser-
vice. The disposal segment should still operate in a competitive regime, but SSP/PP forces to find 
the disposing facility inside a defined district, allowing the disposal agents to exploit, at least theo-
retically, a scarcity rent since they can ignore potential competitors outside the territorial district. 

In-between collection and disposal, an intermediate step is placed; the separate waste collection 
or reuse-recycling segment. This segment is rooted in another EU principle: the Extended Producer 
Responsibility (EPR) Principle, which states that all subjects acting along the goods production and 
retail chains are responsible for the final diversion of those goods when transformed into waste at 
the end of their cycle. Besides thethree specific application fields imposed by EU (packaging, elec-
tric and electronic devices, wood products), each Member State enjoys  extensive autonomy in im-
plementing the principle in other industries. When applied to the MWM issue, it means that each 
industry must guarantee the achievement of reuse-recover targets, as well as proper diversion of 
end-of-the-pipe materials. In a SSP/PP regime, ERP reduces the potential business for disposal fa-
cilities. 

The combination of these principles lead to the establishment of a strict sub-regional market for 
MWM, a situation with no correspondence in other goods or services markets throughout the EU, 
and introduces real challenges of competition in the MW sector. 

From an economic point of view, the SSP/PP seems to be irrational since MWM is composed of 
two segments, the upstream waste collection and the downstream waste disposal, with the first in a 
natural monopoly regime and the second dominated by mid- and large-size facilities (landfills, in-
cinerators), forcing by law local communities to manage their own waste in a restricted area, gener-
ating all the conditions for a strong market power of disposal agents. As a result, the final outcome 
of this situation can be of three kinds: 

1. Disposer squeezes the profit of Collector, if the former sets the price of disposing after Col-
lector has set the price of collection services; 

2. the final customer (the Local Council) pays an higher price for the service, due to the double 
marginalization operated by both the downstream and the upstream operators; 
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3. a public planner thoroughly  regulates the disposal market or both disposal and collection 
markets   and  maximizes   a   social  welfare   function   given   by   customer’s   utility,   Collector’s  
and Disposer’s  profits. 

Is not surprising that where public regulation is more rigid, MWM is dominated by vertically inte-
grated firms providing both collection and disposal services. Conversely, where regulation is more 
relaxed, one of the best strategies used by  the  Collector  in  order  to  escape  the  “capture”  of  Disposer  
is to foster a separated waste collection system. In this sense, we can see separated collection as a 
market competitor of end-of-the-pipe diversion, meaning that operating a first level selection of 
waste, selecting what can be reused and recycled as industrial raw materials, and sending only the 
residual parts to disposal facilities. It is easy to deduce that the higher the disposal toll (labelled a in 
the following model), the higher the quota of separated collection operated. 

 

 

 

 

 

 

Figure 1: The demand for disposal of MW 

In the following sections, after a brief outline of the relevant literature on the issue (Section 1), we 
deeply describe the actual context of MWM in Europe (Section 2). Then, we set up the general as-
sumption and conditions for a theoretical model (Section3), and depict a benchmark case where 
SSP/PP is enforced (Section 4). The benchmark is compared with the situation in which SSP/PP is 
relaxed and the disposing sector is opened to competition (Section 5). We see that opening the dis-
posal sector to competition is detrimental to MW selection and recycling and, consequently, to envi-
ronmental quality. A final welfare analysis (Section 6), shows that a compensation scheme would 
be more effective than SSP/PP in internalizing the environmental externality related to landfilling, 
but even that for certain values of the relevant variables the opposite is true. 

Within this general scheme, other topics are dealt with, such as equilibrium with pre-commitment 
on capacity (Section 5.2), competition between different disposing systems (Section 5.3), vertical 
merger of Collector with Disposer (Section 5.4). 

 

1. The relevant literature on MWM 

In last 30 years MWM market deeply changed, transformed from a low-added value and labour in-
tensive service dominated by collection, to a complex industrial activity focused on the post-
collection phases of recycling and disposal. From the environmental crisis of 1970s, waste genera-
tion in industrialized economies increased exponentially, adding growing pressure over the disposal 
system. Most common facilities (landfill sites) began to lack, while a mounting protest against any 
kind of polluting plant made progressively more difficult to establish new incinerators, bringing the 
problem to the eyes of public opinion and policy makers. 
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As a consequence, in the 1980s and in the 1990s the waste management subject broke through eco-
nomics. At the beginning the focus is on empirical analysis (Choe and Fraser, 1998), and on cost es-
timation (Kaulard and Massarutto, 1997). 

A second investigation area for MWM is more embedded in environmental economics, related in 
particular with the Environmental Kuznets Curve (EKC) argument. Studies on evidence of a Waste 
Kuznets Curve (WKC) has been carried out in the 1990s and in the first decade of 2000 by Beede 
and Bloom (1995), Cole et alia (1997), Andreoni and Levinson (2001), Johnstone and Labonne 
(2004). Strictly connected with WKC, more recent studies focus on delinking, i. e. on the real mis-
matching of economic growth with increase in waste production (EEA, 2009; Iaffolla et alia, 2010), 
and on consumption drivers of MW generation (Karousakis, 2009; Mazzanti et alia, 2009). 

A third topic, similarly rooted in standard environmental economic, is related with environmental 
taxation, in the forms of both taxes (Davies and Doble, 2004), and compensation schemes (Jenkins 
et alia, 2004; Caplan et alia, 2006; Massarutto and De Paoli, 2007). 

Finally, a huge branch of studies deals with market competition and regulation, in the perspective of 
the request for efficiency in public utilities. Due to EU addresses, the problem of competition in 
public utilities is confined to the phase of tendering for the required services. It is the so called 
competition for the market (Demsetz, 1968): industries characterized by a natural monopoly or that 
entails elements of general interest can be managed by private firms if the right to operate is en-
trusted by the Government via competitive tendering, based on the well-known notion of contesta-
bility (Baumol et alia, 1982). 

Nonetheless, the issue of competition in the market, dealing with the degree of openness of MW in-
dustry, is still neglected: the same principles introduced by EU and aimed at harmonising national 
regimes seem to go in the opposite direction of a pro-competitive regulation. With respect to this 
topic, the main works are from Porter and van der Linde (1995), Crocker and Masten (1996), Mas-
sarutto (2007). This paper follows the latter line of research. 

 

2. The MWM in Europe 

2.1 MWM through time 

The waste issue is rooted in the history of human society. Since Ancient times, vast urban areas 
such as Rome perceived the need to organize the collection and evacuation of scrap materials in or-
der not to impede the health of its citizens. In the Middle Ages, the accumulation of wreckages 
(bricks, pot fragments, ashes) led to the rise of the ground level in every town and city. In the XIX 
Century, the removal of human and animal excrements from urban areas continues to be the main 
waste problem to deal with. The Industrial Age introduced the issue concerning solid waste. How-
ever, it is not until the post war era, which led way to demographic expansion and the economic 
boom, that the amount of materials and goods introduced in towns to satisfy the needs of the urban 
population  were  no  longer  able  to  be  absorbed  into  “urban  ecosystem”.  Consequently,  local  authori-
ties had to adopt public systems to transport residual material outside the built-up area where avail-
able wide open spaces existed in order to dispose of solid waste. mainly in the empty holes and pits 
left by the increasing number of exhausted quarries that are generally used to feed the construction 
industry. However, as the quantity of waste increased, as a result of overt consumerism coupled 
with urban sprawl, availability of empty spaces for the disposal of waste reduced, forcing towns to 
search for sites farther out of town willing to host their garbage. At the beginning of the 1960s 
many European Municipalities started to explore the option of burning waste. The simple waste in-
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cineration however proves to have a hazardous outcome on public health and the environment, due 
to dioxin emission, leading to new legislations imposed on the waste industry including new laws 
imposing emission filters and depuration systems to plant facilities, while open air disposal is sub-
dued by licenses and permanent controls on landfills. In those years, a progressively more worried 
civil society lobbied for alternatives to end-of-the-pipe solutions, such as sorted collection and recy-
cling. 

In last 30 years, the MWM market has gone through an intense transformation, from a low-added 
value and labour intensive service dominated by collection into a complex industrial activity fo-
cused on the post-collection phases of recycling and disposal, bringing about significant investment, 
specialization, management skills and technological innovations within the market. Until the 1970s, 
MWM was a straightforward low-added value labour-intensive activity, with manageable amount of 
waste volume, cheap disposal technologies and limited to landfills, as well as an already existing 
viable  “recycling”  system  as  a   result  of   the  positive  economic  value  of   rejected  materials   (mostly  
iron scraps, wood and paper) feeding nutshell business. At that time, MWM was still considered as 
an issue of hygiene and public health at a urban level, aimed at providing a public good to citizens. 

The environmental crisis of the 1970s significantly contributes to changing this landscape. After 
many years of growing welfare and consumer consumption, waste generation in industrialized 
economies increased exponentially, adding pressures on the disposal system. The most commonly 
used type of facilities – landfill sites – displayed the growing problems concerning capacity con-
straints, while a increased attention for, and equal reaction against, any kind of polluting plant made 
it progressively more difficult to establish any new incinerators. In those years, the key notion in 
MWM begins to shift from public health to the responsibility for natural resources, expanding the 
geographical scale of MWM from urban to regional and introducing treatment technologies outside 
the end-of-the-pipe rationale, even when landfill dominance persists. 

Germany and the Netherlands are among the European leaders to have considered MWM as a pub-
lic utility (respectively in 1975 and 1978), with municipalities not only entrusted for collection and 
disposal, but also legally obligated to deal with all waste conferred by households, charging no 
more  than  the  actual  cost  of  the  service.  In  the  same  countries,  soon  followed  by  Denmark,  a  “pre-
vention  ladder”  is  implemented  (Hafkamp,  2002)1. 

In the early 1980s, standard MWM regime comes under pressures from two directions. Firstly, a se-
ries of incidents involving soil and ground water pollution at landfill sites in Germany, the Nether-
lands, and Greece would rouse civil society apprehension. The same attitude associated with nu-
clear plants would then be transferred to waste disposal facilities. (Buclet, 2000). Secondly, follow-
ing the international trend of deregulation, the wave of privatisation in the public sector would sig-
nificantly affect MWM. 

In those years, a brand new and complex scenario would emerge; the general interest point of view, 
encompassed in the environmental and public health rationale is conjoint, if not overcome by, the 
“economic  interest”  approach  focusing  on  the  trade  and  industry  relevance  of  waste  management.  
As a result, the MW sector would deeply change, both from the administrative responsibility level 
to the operational perspective. Different institutional levels become invested in the management of 
MW: from municipal (responsible for collection), to sub-regional (processing the collected waste), 
to regional (system planning), and finally to the National and European level (regulation). At the 
same time, new approaches in waste treatment would arise, simple dumping is flanked by incinera-

                                                 
1 Outlined as an ante-litteram Priority Ladder Principle (see infra), the rationale of the prevention ladder is that only in-
ert material with soil-like properties or materials with nutrient values suitable for food chains are returned to the soil; all 
other materials must be recovered or burned. 
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tion and recycling, and private companies enter the market to challenge public operators at any in-
dustrial stage of the waste chain. 

In fact, until the 1990s in most industrialized countries, a clear separation between collection and 
waste management was maintained, with the public responsibility being assigned to municipalities 
through legal monopoly and organized in many different forms. Kemper and Quigley (1976) di-
vided these forms into distinct classifications ranging from a full private to a full public forms: Pri-
vate (leaving the provision of garbage collection to the market, imposing only minimal health regu-
lations); Franchise (limiting the number of potential competing firms by franchising private collec-
tors); Regulated (permitting legal monopoly but regulating the tariff to be charged and the minimal 
standards of service to be provided); Contracted (specifying the level of service and contracts, but 
delegating a private firm to provide the service); Non-profit (creating a collection agency independ-
ent from city government); Municipal (providing the service itself through a totally controlled pub-
lic agency or through an instructed internal office). 

This variety of classifications have been subsequently reduced through regulatory reforms within 
the last 30 years, with a massive shift of the boundaries between State-controlled and market activi-
ties, and stimulating a higher involvement of the private sector. Likewise, pure municipal provisions 
have been progressively excluded from the forms outlined in EU legislation, while different 
schemes of private law and Private-Public Partnership have emerged. Among them, the In-house 
Company, a limited company with 100% of its capital stock owned by one or more municipalities, 
and with a exclusive client base of its owners2; the Multi-utility Company, with majority of shares 
held by public sector entities (typically the same municipality that formerly owned the entire com-
pany, or a network of local neighbour authorities) with the remaining part of the shares sold on the 
stock market or held by a private partner. 

Although all countries develop a planning system foreseen by legislation that is more or less im-
plemented, the scope of the planning varies both between country to country and duration of time. 

In Italy and Germany, for example, disposal was rigidly regulated within the frame of regional 
plans, which were obligated to address each waste flow to a suitable destination, as well as super-
vise disposal prices in order to avoid abuses, define and implement actions aimed at reduction or re-
cycling. Within the last years, these countries have enlarged their assignments to the elicitation of 
management technologies, the selection of disposing sites, and to the setting of mandatory recycling 
targets. The planned facilities had to be created by local authorities or even by authorized private 
entities. (Cima and Sbandati, 1999). Conversely, in France and the United Kingdom the planning of 
activities are mostly concerned with supervision and ensuring that there is an overall adequate ca-
pacity in place, without interfering in investment decisions. In those countries, planning played a 
fundamental role in the infancy phases of the disposal industry, especially once the transition from 
landfill to modern solutions had to be coordinated. When industry further evolves, planning leaves 
space for operator-based integrated systems, restricted to the definition of targets, regulation and, if 
the case, provision of emergency solutions. This development is clearly correlated to the increase, 
both in the size and the scope of activity, of the role of the private sector. 

In the 1990s, the private sector operated essentially as a subcontractor for collection services, 
mostly through Small-Medium Enterprises (SMEs) and social cooperatives, and as a supplier of 
disposal facilities (landfills and incineration plants). Even large international competitors play a role 
in local markets, often entering via acquisition of previously established SMEs, with different de-

                                                 
2 Even if still allowed, in-house companies are not appreciated by EU regulator when operating in local utility markets; 
this particular structure is bound to be definitively ruled out and dismissed in next years. 
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grees of success and prominence according to the country3. In the second half of the decade, the 
growth of MW combined with the progressive land-scarcity faced by new landfill planners resulted 
to an increase in the price of disposal. As a consequence, many municipalities, forced by top-down 
planning as well as bottom-up initiative often recommended by municipally-owned companies, 
started to develop intensive recycling systems centred on street and kerbside recollection. 

The achievement of reuse and recycling targets, turned out to be much more powerful and effective 
only after the responsibility shifted onto producers and retailers. This change rapidly boosted recy-
cling records in all European countries to unprecedented figures reaching up to 30-50% of total 
waste flows. The mechanism used to reach such performance was the implementation of the Ex-
tended Producer Responsibility principle, introduced in many national legislations, emulating Ger-
many. EPR principle imposes all producers to provide a collection system for end-of-the-cycle 
packaging with their product on the market, or pay a per unit fee for it– a de facto Pigovian tax. 

Another MWM novelty at the turn of the Millennium has been a comprehensive reform in many 
European countries, Italy included, based on the concept of integrated MWM. The scheme entails a 
complete service arranged with the same company;, a single and coordinated management system is 
established within a sub-regional district. An agreement among all involved local authorities leads 
to the definition of a common management system organizing collection, that sets targets for recy-
cling and identifies final destinations and disposal solutions. The inter-municipal responsible entity 
would later adopt one of the legally authorized ways to operate the service, ranging from the crea-
tion of in-house companies to delegation. Within this framework, regional planning is now much 
more concerned with setting targets and enforcing regulations, rather than with directly managing 
facilities. Regional authorities maintain a residual responsibility as last resort solution to face dis-
posal emergencies, especially where landfill capacity diminishes and alternative solutions are not 
already put into place. 

The new model entails a different relation with local community members, transformed in an active 
subject of the system, both due to its consumption choices, in favour of goods with low packaging, 
recyclable raw materials, and refilled/reused products, and because of its collaboration in sorting 
and managing waste starting from individual homes. 

2.2 The European Union Regulation and Principles 

Within the last 15 years, European Union’s MWM policy has been addressed to set a common 
ground between Member States. It is a policy oriented, on one side, to make local communities re-
sponsible for and aware of dealing with their-own generated waste and on the other side, to enforce 
progressively higher sustainable standards in the MWM chain. The many European Directives is-
sued through the 1990s and the first part of 2000s culminated into the European Parliament and 
Counsel Directive 2008/98/EC (emanated in November 2008, however enforced in December 
2010), which sets priorities, norms and recycling targets with the general  objective  of  “protecting  
environment  and  human  health  preventing  or  reducing  negative  impact  of  waste  production”. 

With respect to the previous Directive 2006/12/CE, the new one provides a better specification of 
the fundamental notions of waste, recover, and disposal; strengthens waste prevention measures; in-
troduces a whole life-cycle rationale for goods and materials. Finally, it calls for the attention to the 
reduction of environmental impact of waste production and management. The Directive 

                                                 
3 If in many places larger players are fully private, in Italy the only big private entity that seriously entered the market 
(the American Waste Management International) retired completely after unsuccessful performance still in the 1990s, 
placing blame on bureaucracy difficulties, structural delays and unfair competition from other public or semi-public op-
erators. 
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2008/98/EC entails six principles for MWM, each of them corresponding to a set of general and 
specific norms, actions, requirements and obligations to be assumed by State Members. 

The first is the Priority Ladder Principle, assessing that the right strategy in dealing with MW must 
follow a five-step hierarchical order, from prevention of waste generation to the residual choice of 
end-of-the-pipe disposal of materials no longer exploitable. Higher degrees of prevention means 
both  a   lower  use  of  natural   raw  materials   in  producing  goods,  and  a   lower  “consumption”  of  soil  
and environment in their disposal. In spite of a renowned misrepresentation of it, the Priority (or 
Hierarchy) Principle does not assert that there exist different waste treatment techniques, ranked 
from most ecologically friendly to least ecologically friendly. On the contrary, it claims that in the 
mid-long run, the global European waste management policy should progress, abandoning the steps 
at the bottom and choosing the ones on the top.  

The second and the third principles are the Proximity Principle (PP) and Self Sufficiency Principle 
(SSP), often mentioned jointly. They claim that each Member State should establish an integrated 
network of municipal waste treatment facilities in order to ensure a self sufficiency disposal and re-
cover capacity at both the European Union and the national level. However, the practical implemen-
tation of these two conjoint principles have led to a complicated regulation of waste transfer, par-
tially contrasting with the EU policy pillar of free circulation of goods throughout Europe. In order 
to fit with SSP/PP, is common practice for each Member State to implement a planning scheme that 
designs the compulsory territorial area (usually constructed on a sub-regional size) where to treat 
and dispose MW generated in any single place. 

The rationale of SSP/PP is to impose each community to take control and responsibility of the chal-
lenge of disposing the waste they produce themselves in order to avoid the transfer of dangerous 
materials   throughout   Europe   and   to   avoid   the   creation   of   “dustbin   spots”,   specialized   in   hosting  
waste from other parts of Europe or from the rest of the world. It is worth noticing that the same 
carefulness is not devoted to Special Waste (SW), i.e. industrial and hazardous waste, that can be 
send in any licensed disposal centre in the world despite of its higher environmental unsafeness4. 

The fourth principle is the Polluter Payer Principle, which was actually introduced by the OECD in 
the 1970s, pivotal to the whole EU environmental policy through the 1992 Treaty of the European 
Union, and eventually adapted to the issue of waste by 2008/98/EC Directive (Buclet et alia, 2002). 
According to this principle, MWM costs must be charged to the same actors responsible for their 
generation, considering even the related external costs. The way to enact the principle in practice is 
through the right combination of tariffs and Pigouvian taxes. With regard to the waste issue, the 
Polluter Payer Principle is the root of another European environmental rule, the Extended Producer 
Responsibility (ERP) Principle, which claims that all actors along the goods production and retail 
chains are responsible for the final destination of them. Besides some fields of application ruled by 
EU (packaging, electric and electronic devices, wooden pallets, industrial oil, cells and batteries), 
each Member State enjoys a huge autonomy in implementing the principle in other specific indus-
tries, and in organizing the modalities in order to take responsibility of it. These modalities would 
include the acceptance of returned empties and their disposal, the financial responsibility of dispos-
ing (through a tax or a fee), or even informing product consumers on the reuse/recycling possibili-

                                                 
4 It must be added that Directive 2008/98/EC relaxes the stringency of SSP/PP with respect to the previous Directive 
2006/12/EC. In the regime of Directive 2008/98/EC, it is not compulsory to be equipped with the whole scale of treat-
ment facilities, when explicated by planning documents , to address waste to plants and facilities sited outside the com-
munity area. As a matter of fact, the former draconian regime  was the main reason for a condition of permanent emer-
gency.Since most time landfills or incineration facilities suffered from capacity constraint and where close to exhaus-
tion, waste collection was interrupted and the waste issue became a public security matter, to be undertaken by some 
National Authority. 
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ties for the good. Due to the ERP Principle, many Recovering Consortia have been established by 
Industrial Associations throughout Europe. 

The fifth principle is the Precautionary and Hazard Minimization. This fifth principle is the basis of 
the complex and rigid nature of the authorization regime which all treatment facilities and their sub-
sequent activities must undergo., including  high technological and emission standards imposed on 
waste facilities, such as incinerators. The latter are subjected to more rigid standards than similar or 
higher polluting plants. 

Finally, the application of the Subsidiarity Principle, a general, yet very important principle in the 
Communitarian regulation body, to waste issue claims that most of operational initiative and re-
sponsibility in MWM must be concentrated into local authorities (municipalities and provinces), 
with monitoring and enforcement assigned to higher administrative (regional and national) levels. 

In the wishful thinking of European Institutions, Directive 2008/98/CE and the principles it entails 
are the instruments to be used in order to facility the viability of the decoupling of economic growth 
from waste production; one of the main objectives of future sustainable development in Europe. 

2.3 The MW Market Design and Operation 

Even though MWM has an environmental impact lower than many other less-regulated industrial 
activities, the normative framework for it is very restrictive, addressed to build up legal monopolies 
(or strictly regulated oligopolies) in the key segments of the industry. We can start depicting the 
MW industry as a two-segmented market, with an upstream sector of garbage collection and a 
downstream sector of disposal. 

In addition, we can consider a third activity, aimed at improving reuse and recycling of raw materi-
als. The existence of this modality affects both the upstream segment that must be organized in a 
way that allows separate collection, and the downstream one, since separate collection reduces flow 
of materials addressed to final disposal (landfilling or incineration). The separate collection option 
calls for the identification of new downstream operators, namely buyers of the recyclable materials. 

 

 

 

 

 

 

 

 

Figure 2: Representation of MWM market 

In the current scenario, local authorities have the legal obligation of providing collection systems, 
and the corresponding right to impose a local tax or fee aimed at cost recovery. Although munici-
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administrations which outline the minimum targets to be achieved and other quality and environ-
mental standards to be met. 

Companies operating under this regime, normally enjoy a legal monopoly delegated by the Munici-
pality, motivated with the presence of economies of scale and cost sub-addictiveness. The entrusted 
operator becomes legally responsible for the waste they collect, and has to dispose of it according to 
the prescriptions of regional plans. Those prescriptions include the facilities where to address pri-
mary waste flows. Waste that remains from treatment activities, all materials originating from it, as 
well as materials that have been collected separately, remain under the responsibility of the collec-
tion operator, who must ensure a proper destination for it5. 

As just mentioned, since the beginning of 1980s, the planning of waste disposal in Europe has been 
assigned to the administrative regional level6. In theory heavily regulating the sector, in practice the 
planning is left to the initiative of waste disposal firms, often in-house companies or public con-
trolled multi-utilities, increasingly evolving towards private status and behaviour. When both col-
lectors  and  disposers  are  companies  owned  or  controlled  by  public  bodies,  a  sort  of  “political  mar-
ket”   takes  place,  with  prices  agreed between the two entities. The disposal market, has been pro-
gressively entered by private operators, both SMEs (mainly in the sub-segment of landfills) and 
large multinational companies, in the capital intensive sector of incineration plants7. As a conse-
quence, throughout Europe it is possible to find situations of hard price regulation, and other where 
price identification is left to demand and supply dynamics. Not surprisingly, the latter is one of the 
major drivers to separate and kerbside collection schemes implementation. 

Recycling segment has been an important driver in the implementation of the Extended Producer 
Responsibility (EPR) Principle, enforcing the establishment of national responsible bodies, often 
controlled  by  industry  and  producers’  associations, intermediating between waste generators and re-
users. Throughout the 1990s, EPR was enforced throughout Europe, initially with packaging mate-
rials (glass and plastics), the main component of MW, followed by many other types of materials in 
the next decades. While being a solution for the internalization of environmental externalities and 
the reduction of transaction costs related to market clearing and information on the availability of 
second hand materials, these bodies acquired strong market power exploitable either against mu-
nicipalities, blocking or reducing the separate collection system, or against manufacturers, by gen-
erating discrimination in the internal market. As a matter of fact, the system is implemented as a le-
                                                 
5 The treatment and disposal regime is quite different for Special Waste (SW), since it is based on the legal responsibil-
ity of waste owners to dispose of them in an authorized way, namely running their own treatment and disposal phases or 
entrusting them to specialized operators. Companies providing these services operate on a fairly competitive national – 
if not international - market, even if subjected to an authorization system and an EU legislation foreseeing classification 
criteria, duties, and technical prescriptions. Municipalities can oblige certain categories of SW producers to join the col-
lective service and pay for the corresponding tax. All remaining waste from treatment of the primary waste flows, both 
MW and SW, is legally assigned to the SW category, forcing the firm who run the treatment facility to find a proper 
destination for it on the market (typically second hand materials users). However, there is clear evidence that in most 
cases this kind of treatment (mainly a mechanical sorting) has not produced recyclables, but rather materials that need to 
be landfilled or burned in dedicated plants. Therefore the main outcome of this treatment is that, legally, MW is trans-
formed into SW, and the MWM company has more freedom to search for disposal solutions in other regions, since the 
SW market is not compelled to SSP/PP. 
6 From EU Directive 2008/98, any EU Member state must provide a Waste Management National Plan, containing a 
state-of-the-art of waste production and management in the country, a predictable evolution of both trends, and a setting 
of targets and modalities for reuse, recycling, and disposal. All National plans must be associated to a waste prevention 
programme, equally provided with targets and methods to reduce the waste production at its source. 
7 Example of multinationals or huge conglomerates in the European disposal sector are French Veolia and Suez, Ger-
man Remondis, British Biffa. An interesting case is the Italian company, Pirelli Ambiente, which was established to put 
in practice solutions for the disposal of tires (Pirelli is one of the most important tyres producers in the world) and be-
come an integrated operator active in the whole chain of both MWM and SWM. 



 11 

gal monopoly, such as the previously mentioned Italian CONAI, or as a de facto monopoly, like 
DSD (Duale System Deutschland) in Germany or Eco-Emballages in France, where the retail sector 
is accustomed to reject products from manufacturers that do not comply with the membership: a 
strong incentive to join the syndicate for producers. On the other hand, EPR enforces the responsi-
bility of industry as a whole in achieving recycling targets through a collective effort by all member 
companies. 

This results in typical free-rider problem as companies are left free to decide whether or not to join 
the system. These experiences lead to the conclusion that intermediation results in a bottleneck ef-
fect, and that the compulsory solution can be functional in the infant stage of the industry, but it is 
hardly justifiable after the industry has reached some maturity. In fact, some countries have recently 
ended with the legal monopoly of compulsory syndicates and favour the development of certified 
marketplaces for trading waste of any origin; the objective is to bypass the intermediation of pro-
ducers’  associations  and  allow  waste  owners  to  find  easier  alternative  recycling  opportunities. 

Going back to MWM organization, in all segments regulation is quite heavy on quality aspects (re-
cycling targets, emissions, technical standards for facilities, etc.), however very weak on economic 
issues, limited to the phase of tendering in the framework of competition for the market. In addition, 
the introduction of a series of normative principles by EU aimed at harmonising national regimes 
seems to go in the opposite direction of a pro-competitive regulation. 

The concept of competition is rooted on one hand in the intuition of Demsetz (1968), according to 
which services that are natural monopolies or entailing some characters of general interest can be 
provided by private firms entrusted by Public Authorities through competitive tendering. On the 
other hand, it relays on the notion of contestability (Baumol et alia, 1982), stating that market 
power does not depend on cost structure per se, and it is challengeable by new entrants, that can 
take over the market and substitute the incumbent in the whole market or in some part of it; in this 
sense, even industries that are natural monopolies can actually be subjected to competitive pro-
efficiency pressure. 

Working on the tender design, public authority can reproduce a perfectly contestable market, pro-
vided that there is enough competition among the bidders. Sappington and Stiglitz (1987) have 
identified the conditions to be fulfilled in order to make it possible: absence of transactions costs in 
the bidding process; completeness of contracts; equal ex-ante information on technology, even 
when not complete; and finally, a high number of participants and a low incentive to collusion. 
These conditions are very difficult to fulfil, in general and in particular to MWM. A trade off 
among some of them could be identified (Massarutto, 2002): for instance, in order to increase the 
degree of completeness of contracts, these should be released for short periods; but if the tender is 
repeated, it is probable that the incumbent will gain a substantial information advantage. Moreover, 
shorter periods require that a solution is found for those investments whose repayment schedule is 
longer than the contract (Crocker and Masten, 1996). 

Since the 1990s, EU directives have imposed to shift the payment system from a tax to a toll di-
rectly related to the provided quantity of service, exactly the same as gas, water and electricity. In 
many European countries the directives have been accepted, implementing a method based upon the 
weighing of garbage, both in dedicated platform (where people can voluntary bring in the garbage, 
having in return a discount on the set value of the waste tax), or in   “smart”   street   dumpsters,  
equipped with scales that transmits to a computerized system the exact weight of the allotted gar-
bage. Other less advanced, but equally effective systems, call for the substitution of waste taxes and 
tolls with the direct selling of household garbage bins and sacks, the only acceptable containers al-
lowed for the waste collection. 
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In addition to the direct tax/toll revenue, Municipalities and entrusted companies are paid by the 
mentioned production chain consortia. In Italy this is roughly 10% of the total expense for the 
MWM, and by direct second hand materials buyers (mainly glass and paper mills). In the recycling 
market, industry pays on the bases of the differential cost calculated on a national average. Since 
this differential is a function of both local conditions for separate collection (organizing a kerbside 
recollection in historical downtowns or in a mountain village is far different and more expensive 
than in medium-size urban centres) and cost of final disposal, the incentive effect is very different: 
the incentive is strong in the most congested regions whereas it is much weaker where landfills are 
still available. This is also  a reason for the actual difference between recycling records in countries 
like Italy, where it has reached averages of 25-30% and has peaked to 60-70% in some areas in the 
North, while virtually zero percent in many other areas, mostly in Southern regions of the country8. 

2.4 The Competition Issue in MW Industry 

In the collection market of MW, all European countries have adopted a model based on compulsory 
public services organized as legal monopolies, while the removal of SW in Europe is purely com-
petitive. The difference between these very similar markets lays in two main arguments affecting 
MW, but not SW. 

On one hand, it is a matter of economies of scale and density, hindering competition in the market 
for MWM. In the US, the very few occasions in which households are left free to choose their waste 
operators, empirical evidence has shown support to the thesis that collective management of MW 
allows for significant cost reduction (Dubin and Navarro, 1988, Kinnarman and Fullerton, 1999). 
Empirical studies conducted in Europe demonstrate that some scale economies can be achieved for 
up to 200,000 and 300,000 inhabitants (Antonioli et alia, 2000; Biagi and Massarutto, 2002), 
whereas there is some evidence of diseconomies for larger urban areas due to the congestion issue 
(Ascari et alia, 1992). On the other hand, the action of SSP/PP –applied to the sole MWM market – 
gives a substantial market power to owners of disposal facilities, which should be either strongly 
regulated by public planning, or overcome by vertical integration between collectors and disposers. 

In the EU, the combination of all the imposed principles, in particular of PP and SSP, has led to the 
establishment of a strict sub-regional market for MWM, a situation with no correspondence in other 
good or service markets throughout the EU. This can imply a matter of competition in MWM. 

 

 

 

 

 

 

 

Fig. 3: Representation of MWM market with the application of SSP/PP 

                                                 
8 The rewarding system for SW is totally different, regarding 75% of the total waste production in Europe. As a matter 
of fact, this segment has always operated in a market regime, as any other good or service. The only duty to accomplish 
is to deliver the SW to an official licensed operator, registered in the National Ministry of Environment lists. 
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Potential competition restriction is accepted by EU regulators to prevent the risk of waste migration 
and pollution haven towards European countries or regions with low-standards. Brusco et alia 
(1995) provided a convincing demonstration of the appropriateness of these principles by arguing 
that institutional development in different local contexts - in particular the ability of public bodies to 
effectively control waste producers and enforce regulations - is also a function of the time required 
for putting more highly developed and sophisticated management systems into action.  Since  “waste  
emergency”  affected urban areas and more developed regions first, namely during the last 1980s, 
while other neighbouring regions were able to rely on more traditional management systems, the 
explosion of disposal prices in the former areas was not corresponded by an increase in the latter. 
As a consequence, there was a permanent temptation to transform the neighbouring areas into some 
kind of urban dustbins (Massarutto, 2005)9. 

A second important reason justifying restrictions to waste trade is the existence of asymmetric regu-
lations, so that SSP/PP acts as  standards’  harmonization  tools  (Buclet,  2002) among European re-
gions with different environmental attitude and considerations. Nonetheless, the strength of this ar-
gument is somewhat reduced from many years (Bertossi et alia, 2002), even taking into account the 
EU Enlargement process: rules are not only more greatly harmonised throughout Europe, but they 
are also far stricter than environmental regulations in other sectors. Air pollution thresholds for in-
cinerators, for example, are significantly more severe than those applied to any other plant, includ-
ing energy or steel production. The handling of waste could therefore be considered as a normal in-
dustrial activity, making way for the trade of waste disposal services among areas. 

A third proposed argument concerns the need to make local communities aware of their responsi-
bilities. Because waste management is such an unwelcome activity, each community is tempted to 
free-ride, in the expectation that the solution will be shifted somewhere else. The SSP/PP has 
strongly  discouraged  this  tendency  to  “beggar  thy  neighbours”  and  created  the  premises  for  the  ac-
ceptance of new facilities in loco. Social opposition is surely a critical issue in the MWM industry, 
since it is related to cultural, symbolic and ideological factors that go far beyond the actual envi-
ronmental impact of facilities (Dente et alia, 1998). In this light, the SSP/PP could be seen as an in-
stitutional guarantee that facilities will serve the needs of the community and not transform it into 
someone  else’s  dumping  place (Fischer and Petschow, 2002). 

A fourth reason affects the need for a strict supervision of waste handling, due to the permanent risk 
of improper behaviour by waste holders. While the accurate handling of waste, in compliance with 
environmental laws, causes no more pollution than many other industrial activities, externalities 
arising from illegal dumping are tremendously high. Since waste is a concretely existing material 
possessing negative value, there is a permanent temptation to dump it illegally, a practice more dif-
ficult to control under a free-trade system (Fischer and Petschow, 2002). If empirical evidence un-
doubtedly supports this thesis, it is common knowledge that illegal waste trade is one of the most 
successful criminal business activities throughout the world, it is reasonable to assume that the 
highest risks concern SW and especially hazardous waste, while public entities entrusted of MW are 
less keen to engage in similar illicit activities. It would be therefore expectable that both SSP/PP 
and planning activities would give greater emphasis to this kind of waste, rather than to MSW. On 
the contrary, business, hazardous and industrial waste producers are far more free to choose the 
supplier of disposal services they wish. 

                                                 
9 The Italian case in this sense is enlightening: during the 1990s. While the developed regions in the North were facing a 
shortage in disposal spaces and a consequent price rise, a substantial part of their waste was sent to the South, with 
plenty of room to  host  “northern”  garbage,  but  still  lacking  an appropriately environmental regulation, monitoring and 
enforcement system.   The   final   result   of   this   trend   nowadays   is  well   known,   resumed   in   the   definition   of   “Terra   dei  
fuochi”  (D’Alisa  et alia, 2010; D’Alisa and Armiero, 2012). 
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The evolution for the MW industry opens to some interesting issues on the best regulatory frame-
work to be adopted in the future. The first one concerns the same vertical structure that the industry 
is progressively assuming. Because of it, the MWM sector is growingly dominated by multi-utilities 
and medium-large companies operating at the regional scale, having the necessary size, professional 
capabilities, financial solvency, technical expertise, reputation and capacity to organize and govern 
transactions with more specialized operators along the value chain. 

If waste authorities are capable of ensuring valid disposal solutions, the unbundling of collection 
and disposal segments can proceed quite efficiently. On the contrary, when disposal planning is in-
efficient or ineffective, integration should be achieved directly by operators, otherwise control of 
disposal will raise barriers to competition in favour of incumbents (Massarutto, 2002). If both the 
disposal and recycling markets were efficient and competitive, each waste owner would decide 
from an economic perspective on how much to recycle and how much to landfill or incinerate; the 
disposal and recycling segments would reach a local equilibrium in which the marginal cost of both 
would be equal. In this framework, disposal and recycling could be considered as side-competitors. 

However, this competition is affected by significant market imperfections. When disposal is per-
formed as an independent service forced to supply adequate capacity to meet demand, all waste col-
lected in a certain area, if not recycled, will be disposed of in these facilities under the same condi-
tions. A different solution applies if collection operators assume direct responsibility over disposal 
and create their own plants, or engage in long-term arrangements with disposal operators (via 
shareholding partnerships, purchase of bulk disposal capacity in the facility, flat tariffs, and so on). 
Both solutions however involve positive and negative aspects. In the first case, the separation be-
tween markets according to different segments allows competitive schemes to arise in the collection 
market: the separation between disposal and recycling allows side-competition to occur; since col-
lectors’  disposal  cost  is  quantity-related, they will have the incentive to boost recycling as much as 
possible, especially if the cost of recycling is transferred onto product prices via EPR systems. On 
the other hand, economic sustainability of the disposal business is challenged. In order to meet their 
service obligations, disposal operators will have to invest in treatment capacity in any case, but they 
will receive no guarantee that this capacity will actually be used. Evidence can be found from Ger-
many and the Netherlands, where over-capacity of disposal facilities is documented, confirms this 
risk (Fischer and Petschow, 2000; Kalders and Hafkamp, 2000). 

The presence of vertical integration makes business more viable: planning of infrastructure will be 
easier since the same decisional head chooses how much waste to dispose of and how much capac-
ity to put in place. However, as maintained by literature on the issue (Motta, 2004; Rey and Vergé, 
2005), this could happen to the detriment of competition. Vertically-integrated systems are well-
known devices of monopolization. Moreover, there is also less incentive to engage in recycling ef-
forts once investment has been made in sunk disposal infrastructure. 

An important issue concerns the organization of the recycling market and the role of EPR. A poten-
tially relevant advantage implied by EPR is the creation of an alternative system operating in com-
petition with the ordinary undifferentiated system. As long as the responsible entities are provided 
with adequate incentives, this side competition would be beneficial, either because it helps to 
achieve higher recycling rates (with positive effects on the environmental issue), or because it 
represents an external constraint on the market power of landfill owners. This is even more funda-
mental with respect to vertical integration, since incentives to recycle are lower in this case, mainly 
when the SSP/PP is rigidly imposed. Market-based solutions for the recycling sector are likely to 
perform better if vertical separation between collection and disposal provide collectors with enough 
incentives to recycle. 
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Another issue is the interpretation of SSP/PP, and the potential benefits arising from a more flexible 
application of it. At a deeper sight, it becomes evident that they act much more as a surrogate of en-
vironmental   standards’   harmonisation   throughout   Europe,   rather   than   as a regulatory instrument 
with a per se rationale. A relaxation of the principles, combined with a stricter application of quality 
standards as well as in European countries with a lower tradition in environmental issues, could 
yield a double dividend. On one hand, a better environmental performance could be achieved and 
from the economic point of view, a more efficient MWM market open to competition that does not 
require firm regulatory and planning efforts by European, national and regional institutions. 

 

 

 

 

 

Fig. 4: Representation of MWM market with open competition in the disposal segment 

A new open question regards the market power of the integrated company that is crucially related to 
demand elasticity. If the demand is inelastic, the monopolist can easily transfer costs on prices and 
be profitable at the expense of the exploitation of monopoly rents rather than cost-efficiency. Much 
the same occurs when price regulation is based on costs plus a fixed rate of return. For this reason, 
if free competition cannot be created, experts ask for pricing models based on automatic dynamic 
incentives to cost reduction, such as price-caps and profit-sharing mechanisms (Baron and Myerson, 
1982; Armstrong et al., 1994), or for cost benchmarking aimed at basing prices on the right costs 
and limit revenues to the coverage of these (Vickers and Yarrow, 1988). 

A visible obstacle indeed concerns social acceptance. While the need to control waste flows and 
guarantee safeguards to local communities is fundamental, this is not incompatible with liberaliza-
tion, provided that operators of whatever the type of ownership, learn how to provide insurance on 
their reputation and reliability with respect to issues brought up by the communities that they serve. 
This reputation is probably easier to achieve if people perceive the MWM company as belonging to 
the same territory and community, but there are many instruments in order to  obtain good results 
with respect to this challenge. First of all, general interest dimensions should be appropriately de-
fined and enforced by regulators, specifying all components that the public authority considers as 
politically desirable (Sappington, 2005). Regulators should thus specify the required quality per-
formance in terms of levels of service to be achieved and eventual penalties in case of failure. These 
are nonetheless assumed as something that can be unambiguously defined and transferred into a 
contract,  provided  that  the  regulator  is  able  to  identify  the  “true”  social  demand  for  service  quality. 

Private versus. public regulation has also been discussed in other regulatory fields, evolving to-
wards the direction of self-government of communities. The application of game theory and trans-
action cost economics to public goods and externalities has revealed the conditions under which in-
dividuals may find cooperative solutions in order to overcome free riding problems and therefore 
achieve an optimal specification of public goods without state intervention (Olstrom, 1990; Oak-
land, 1991; Scotchmer, 2002; Faysse,  2005).  Following  this   theoretical   line,  an  “empowerment  of  
the  community”  is  advocated  (Tietenberg  and  Wheeler,  2000);;  repeated  transactions  in  the  market,  
more simple interactions within communities sharing values, cultures and objectives have been 
demonstrated to be able to overcome market failures. While offering a strong argument against tra-
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ditional state intervention, this approach has provided theoretical foundation to community- or 
stakeholder-based institutions. 

In Europe, there is a solid tradition for similar institutions, often having a mixed nature with the in-
volvement of some level of public administration, stakeholders and the public; sometimes on a 
purely voluntary and private bases, or with some public status. They are particularly lively at the lo-
cal level and play a fundamental role in the provision of local services (Massarutto, 2005). Incen-
tives for these kinds of solutions can emerge from many different sources, ranging from reputation 
and  signalling  strategies  to  stakeholders’  pressure, from the threat of State intervention to economic 
instruments (Porter and van der Linde, 1995). The diffusion of voluntary devices such as ISO pro-
cedures, corporate codes, technical and performance standards of professional associations is now 
widespread in all developed countries (Carraro and Leveque, 1999; Croci, 2005). 

To conclude this long insight in the actual functioning of the MW sector in Europe, we must ob-
serve that the atypical nature of MWM is notably evident. It can be described following the EU tax-
onomy as a General Interest Service, claiming for strict regulation and control by public authority; 
however it requires an extent of technical skills and investments that selects progressively strong 
industrial subjects such as huge international firms, and multi-utilities. Contrary to other public 
utilities, it deals with a good perceived  by  households  as  a  “bad”,  and  whose  commercial  value  is  
low, except in times of emergency, when its real nature impose to attention. 

The MWM market can be considered divided into two segments, actually three when considering 
separate collection, with totally different added values, labour intensity and technologies, but inti-
mately linked in an upstream-downstream relationship. In addition, due to the requested skills of 
operators, it is quite difficult to justify the exclusion of MWM from Economic Interest Services, 
and not support a wider opening of  the market to private companies and to a broad and ample com-
petitive dynamics. 

At the moment, the General Interest issue seems to still prevail over the Economic issue in the 
minds of Regulators. At the EU level, there is of a kind of essential facility status that has been set 
to disposal units as well as compelling through SSP/PP a local destination to collected MW. In a 
similar design, a strong planning effort by public authorities is obliged for different reasons: in the 
upstream market, because of cost subadditivity, and density economies and in the downstream mar-
ket, to prevent disposal operators to exert market power, squeezing profits of upstream collectors. 
MWM industry however, seems prone to gain efficiency and effectiveness in terms of total social 
welfare. SSP/PP can be considered both a warranty against pollution haven, and an important tool 
to force local communities to take care of their own waste, limiting the generation of externalities, 
but they contribute to build up market power of downstream firms, reducing in this way the compe-
tition and the social advantages of it. 

In order to avoid the exploitation of this market power, there are different types of strategies, none 
of which are immune to some level of costs: putting into practice substantial regulatory and control 
efforts by public bodies; vertical integration by firms, with the risks of monopolization of the mar-
ket and regulator capture it involves; boosting separate collection, which could mean an advantage 
for the system as a whole, but is more costly for the collector firm and – also for individual citizens.  

A completely new scenario could be drawn with the removal or at least the relaxation of SSP/PP, 
opening the disposal segment to competition, whose efficient market size would be defined by inci-
dence of transportation costs. Liberalization is not automatically synonymous with efficiency, 
mostly in public utility service markets. With special focus on services of general interest, the EC 
survey (European Commission, 2004) on the impact of liberalization, it has been criticized for being 
overly optimistic with the results achieved. Since the emerging positive evaluation was not actually 
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in line with the empirical evidence, and not until a more complex definition of performance based 
on social welfare is adopted, the picture will remain blurry on this issue. In another survey, Florio 
(2004) shows that British privatizations in the utility sectors has hardly generated overall efficiency 
improvements nor has had apparent reductions in service quality. Rather, the main effect has been a 
distributive one (shifting the cost burden from public budget –taxpayer- to users) and a decrease of 
labour costs (due to staff reductions), compensated by an increase in capital costs. Nevertheless, it is 
important to understand the role of regulatory framework in MWM social welfare and if modifying 
it is a viable and fruitful option. 

In conclusion, even though there are some justification for the setting up of legal monopolies on 
MWM, alternative solutions could be explored. Otherwise, keeping the current organization could 
mean maintaining different kinds of ineffectiveness and, what is more problematic, restricting com-
petition in the MWM market. 

 

3. The General Set Up of the Model 

We assume that a Local Council, representative of a municipal community, produces the amount of 
MW Q, normalized at 1, and pays p to the sole Collector allowed to remove and divert the undiffer-
entiated waste q (q ≤ Q). Since removal of differentiated MW – operated by the same Collector on 
demand from general producers – is free, the Local Council has an incentive to play the effort in 
domestic differentiation. 

The Collector gets a unit p from the Local Council to remove undifferentiated MW and a different 
p~  from producers, in the framework of EPR principle (see Chapter 1). Once collected, the undif-

ferentiated MW needs to be diverted, so that the Collector pays a unit toll a to a disposal facility 
owner to get the service. To reduce the quota of undifferentiated MW and save the related costs, the 
Collector can contribute to increase the percentage of selected waste improving the ability of Local 
Council to differentiate. In  order  to  act  in  this  way,  the  Collector  offers  a  “waste  selection”  capacity  
in terms of dedicated waste baskets and street bins, weekly collection schedules, educational book-
lets, and so on. On the Local Council side, they make an effort to produce the first separation of 
MW (selecting materials before throwing them away, carrying different packs of separated garbage 
in special street bins or, in case of kerbside collection, respecting specific norms and specific 
schedules to deliver it). Finally, a Disposer offers the diversion service for the unit toll a and bears 
the relative unit costs c. 

The three representative agents (Local Council, Collector, and Disposer) maximise the respective 
objective-functions. 

For Local Council, the following is the utility function: 

epquULC ��        [1] 

Where u  is the gross utility of being delivered from MW; p is the unit price of the service, taken as 
given because of regulation by a social planner; > @1,0�q  is the quantity of residual unsorted MW; 

��Re  is the effort played by households when separated collection is available. 

The quantity of selected MW d generated by the Local Council is obtained applying a “selection 
technology”  to  the total quantity of MW, a process whose functional form is expressed by the fol-
lowing Cobb-Douglas: 
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� �2
1

ekQd  , where Q = 1      [2] 

Where e is the households’  effort  in  [1],   ��Rk  is the differentiated collection capacity provided by 
the Collector. The rationale of this function is that differentiated waste d is an output of three essen-
tial inputs: raw material Q, labour e, and capital k. Each input can be compensated by the others, but 
the total amount of d falls to zero when the quantity of just a single input is nil: it is impossible to 
get differentiated MW with alternately no waste to differentiate, no effort by the households, nor 
any provision of differentiation capacity by the Collector. Since differentiated waste can drop to 
zero, but it cannot be higher than the amount of total waste ( 10 dd d ), the condition � � 12

1

dek  ap-
plies. As a result, the residual unselected MW q is given by: 

� �2
1

11 ekdq � �        [3] 

Plugging [3] into [1], we get the utility function to be maximised by Local Council with respect to 
e: 

� �� � eekpuULC ��� 2
1

1       [4] 

The sign of eU ww  is ambiguous a priori: the domestic effort in waste differentiation is a direct 
cost for households, but on the other hand it is the only way to reduce the total cost of collection. 

 

Collector takes MW away from Local Council area and is responsible for its diversion. To do so, he 
buys the requested capacity from a professional Disposer on the downstream market at the unit cost 
a. The revenue for the Collector comes from the Local Council, who pays p each unit of undifferen-
tiated garbage removed, and from the EPR system, who pays p~  for the selected MW once recov-
ered and bestowed by Collector. Because of public planning, both p and p~  are given. 

Besides the costs for disposing, the Collector bears the costs to provide the waste selection capacity 
k to the Local Council. For simplicity, we assume costs of collection and pre-treatment equal to 
zero10. Setting the transportation costs of undifferentiated MW to the disposing facility equal to 
zero, the profit function of the Collector is: 

� � 2~ kdpqapC ��� 3       [5] 

Substituting the functional form for q (i. e plugging [3] in [5]) and rearranging, we get: 

� � 2~~ kqpappC ���� 3  

� �� � � � 22
1

2
1 ~1)( kekpekapC ���� 3     [6] 

 

                                                 
10 Unconsidered costs include MW transportation to collection platforms, appointed personnel for waste selection duties 
after first collection from the households, investments in pre-treatment facilities. 
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The Disposer is the owner of a facility (a landfill) appointed to deal with the fraction of MW not 
rescued nor addressed to recycling. He faces marginal costs c and charges a unit price a, so that his 
profit function is: 

qcaD )( � 3        [7] 

Putting for simplicity c = 0, and substituting the functional form of q: 

� �� �2
1

1 ekaD � 3        [8] 

 

The timing of the model is the following: 

- at time � �1�t , a Collector is chosen as franchised or natural monopolist to operate in the 
collection market at the given unit price p; at the same � �1�t , the unit price p~  for separate 
collection is set; 

- At t, the same Disposers maximise D3  choosing the price a* charged for the disposing ser-
vice; 

- At � �1�t  Collector observes a* and maximises C3 , choosing the quantity k* of selection 
capacity to be provided to households. 

- At � �2�t  Local Council maximises LCU  choosing the effort e*. 

 

 

 

Figure 5: The timing of the model 

The model is solved with backward induction. 

 

4. The Benchmark: Implementing SSP/PP in the MW Industry 

When a single Disposer is allowed to operate as a monopolist in a MWM (for instance in a defined 
district), the solution of the model is the following: 

Stage 1 

Local Council maximizes the utility function [4] with respect to e, i. e. choosing the right effort to 
reduce the fraction of undifferentiated MW q, whose (compulsory) removal is costly: 

� �� � eekpuULCe
��� 2

1

1max  

The first order condition is given by: 

0

p, ai *

t
t-1 t t+1

k*(a*)

t+2

e*(k*)p~
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FOC:    � �� � 01
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From which:   
4

*
2pke          [9] 

The effort e is directly related to the price of removing unselected MW and to capacity k provided 
by the Collector. The lower the capacity, the more futile is the effort played by households to select 
MW (when k = 0, any effort to produce selected MW would be unsuccessful). 

Stage 2 

The Collector maximizes his own profits [6] with respect to k: 

� �� � � � 22
1

2
1 ~1)(max kekpekapCk

���� 3  

Plugging [9] into the previous equation and rearranging, we obtain: 

� � � � � � 22

2
~

2
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2
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1
2
1

2
1
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1
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¨
©
§ �� 3  

The first order condition is: 
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¹
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¨
©
§ �����
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k

 

which gives:    � �apppk �� ~
4

*        [10] 

As expected, the chosen differentiation capacity is directly related to the cost of landfill disposal 
service (a) and to the unit net revenue from selected MW conferring � �pp �~ . 

Stage 3 

The Disposer maximizes the profit function [8] with respect to a. 

� �� �2
1

1max ekaDa
� 3  

Plugging [9] and [10] into the previous, and rearranging, we obtain: 
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The first order condition is: 
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which gives:    
2

)~(4* 2
pp

p
a �

�  

The  Disposer’s   toll   is   related   to   the  difference  between  Collector’s  net   revenues   from  unselected  
MW; the higher this difference, the lower the reaction of the Collector to shift to waste selection 
and, as a consequence, the higher the opportunity for the Disposer to raise a. 

Plugging backward [11] into [10], [10] into [9], [9] and [10] into [3], we obtain the following values 
for the benchmark case variables: 

2
)~(4

2
pp

p
aM �

�        [11] 

� �ppp
p

kM �� ~
8

1        [12] 

� �¸̧
¹

·
¨̈
©

§
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8
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2

      [13] 
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2
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8
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2
1

2

   [14] 

As expected, the quota of optimal unselected MW produced by the community is indirectly related 
to the differential between unit revenues from selected and unselected waste ( pp �~ ). Another way 
to see this point, is that q decreases whenever the shadow cost of undifferentiated waste is higher 
than the unit revenue � �pp !~ . 

 

5. Removing SSP/PP: Competition in MW Industry 

In this Section, we take a look at the effects on the relevant variables when SSP/PP is not ap-plied. 
To depict a situation where SSP/PP is removed, we assume that the disposing segment is open to 
competition, and the Collector can address MW both to the usual facility and to a non-district land-
fill. We consider the lower possible number of competitors: a duopoly with two landfills where to 
divert unselected MW. 

5.1 A Bertrand framework  

According  to  Bertrand’s  duopoly  theory,  all  operators  offering  an  undifferentiated  good  will try to 
undercut the price charged by the rival until the price equals the marginal cost. In our case, the good 
is given by the straight service of MW landfilling, with no previous treatment, and no recov-ery of 
either raw materials or energy. The price name strategy in this scenario leads to: 

0  caB         [15] 

With all other conditions unchanged, the optimization functions of agents different from Dispos-ers 
give the same [9], [10], and [3]. Plugging [15] into the previous, we obtain the values that solve the 
problem in a Bertrand framework: 
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� �pppk B � ~
4

       [16] 

� �pppeB � ~
16

3

       [17] 

� �pppqB �� ~
8

1
2

       [18] 

We find an amount of unselected MW that is twice the quantity of SSP/PP, even if selected MW 
does not fall to zero11: Reducing a to the marginal cost of disposing makes waste selection less prof-
itable for the Collector, so that even e and k at equilibrium are lower. 

It is interesting to notice that the particular service provided by a landfill is subjected to capacity 
constraint. This means that in setting the price of the service a*, prior to beginning a price war 
aimed at dropping the rival off the market, the duopolist must take into account if they are able to 
cover the total demand. Following Kreps and Sheinckman (1983), this claims for a two-steps proce-
dure, where first the capacity is chosen, and then the price of the service is named. In our model, it 
means introducing another step where the Disposer decides the dimension of the landfill, before 
choosing the price of disposing: 

- at time � �2�t , a Collector is chosen as franchised or natural monopolist to operate in the 
collection market at the given unit price p; at the same � �2�t , the unit price p~  for separate 
collection is set; 

- At � �1�t , Disposers pre-commit to the quantity of unselected MW they can operate, estab-
lishing the capacity of their landfills; 

- At t, the same Disposers maximise D3  choosing the price a* charged for the disposing ser-
vice; 

- At � �1�t  Collector observes a* and maximises C3 , choosing the quantity k* of selection 
capacity to provided to households. 

- At � �2�t  Local Council maximises LCU  choosing the effort e*. 

 

 

 

Figure 6: The timing of the model with precommitment 

 

                                                 
11 In order to see this, we can recall the assumption introduced in [2], that � � 121 dek . Applying it to the Bertrand out-

comes means � � � � 1~
82

2
21

d�  pppkpke BBB . And plugging this in [18], we get a value into the brackets lower than 

one. 

0

p, ai *

t
t-2 t t+1

k*(a*)

t+2

e*(k*)qi*

t-1

p~
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5.2 The precommitment issue 

Due to the undifferentiated nature of the disposing service, precommitting to capacity means decid-
ing the maximum quantity of MW each Disposer is willing to operate, considering both the de-
mand’s  dimension  and  the  presumed  capacity  of  the  rival. 

With all the other segments of the MW industry unchanged, if we consider a technological equiva-
lence of the duopolists, the step 3 of the backward induction problem can be solved in a Cournot 
framework, giving an outcome in terms of best response functions (BRF) of the two Disposers: 

1
1

1

max aqD
q

 3  

2
2

2

max aqD
q

 3        [19] 

The optimization problems in Steps 1 and 2 are the same as in the Monopoly case (i. e. when 
SSP/PP rules), so that arranging [9], [10], and [3], we obtain the value of a [20] to be plugged into 
[19]12: 

� � � �q
p

ppa ��� 18~
2  

� � � �� �212 18~ qq
p

ppa ����      [20] 

The maximization problem in [19], is: 
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With the BRF of the i-th operator given by: 

� � ¸̧
¹

·
¨̈
©

§
��� ji qpppq ~

8
1

2
1 2

      [21] 

Being qi the total capacity of the i-th landfill, once the choice is made it could not be changed, and 
the occupancy ratio of the facility will depend on the toll ai named by the Disposers at the next step 
of the game13. 

                                                 
12 Rearranging [10] we obtain a value for a in terms of k, namely: � � 24~ pQkppa �� . Plugging [9] into [3] we obtain 

� �� �qpk � 12 , and substituting the last one in the previous, we obtain [20]. 
13 Following Davidson and Deneckere (1986), the pre-commitment issue can be considered a game where the first stage 
is a quantity competition problem in the long-run, while the second stage is a price competition problem in the short-
run. 
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If the Disposer i is persuaded they could win a price war and send off the rival off the market, their 
choice would coincide with the previous [21] when qj = 0, i. e. they would install the monop-oly 
capacity (see [14]). However, being the duopoly symmetric this would mean a total capacity in the 
market would double with respect to the monopoly case: 

� �pppq �� ~
8

1
2

 

That is exactly the outcome of the Bertrand competition (see [18]). 

This conclusion is an important hint for the equilibrium that would arise at the price naming stage, 
and a strong signal for the strategy to play at the previous capacity stage due to the symmetric na-
ture of the game. Once any Disposer has established a monopoly capacity, the only way to fill it is 
setting a price of the landfill service equal to marginal costs, however,  the maximization of prof-its 
for both duopolists leads to a different option. 

The intersection of the BRFs [21], as the assumption of symmetry ( 21 qq  ) imposed to the prob-
lem, gives: 

� � ¸̧
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21
pppqq       [22] 

That leads to the Nash-Cournot equilibrium: 

� �¸̧
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�� pppqNC ~
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2 2

      [23] 

By pre-committing to install a constraint capacity equal to [22], the two Disposers avoid fighting a 
price war that would end in the Bertrand equilibrium, eroding to nil their profits. 

Exactly in the track of Kreps and Sheinckman (1983), we can conclude that in an oligopoly where 
price competition à la Bertrand follows the simultaneous declaration of the (potential) production 
levels by the agents, the unique equilibrium is a Nash-Cournot outcome. 

The value of the other relevant variables are: 

� �
3

~

3
8

2
pp

p
aNC �

�        [24] 

� �ppp
p

k NC �� ~
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2       [25] 

� �¸̧
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©

§
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4
1
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2

      [26] 

Returning to the issue of competition, comparing [23] with [14], it is easy to grasp that the removal 
of SSP/PP ingenerates a higher recourse to landfill, i.e. a higher production of unselected MW. 
Moreover, with the assumption of a direct connection between unsorted MW and externalities, due 
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to soil occupation, dioxide emissions from landfill or incinerators and aquifer pollution from perco-
lation, resulting in  higher environmental damage. 

Remark 1 

A higher competition in the disposal segment induces the Collector to shift from waste selection to 
landfill disposing. The final consequences are a higher generation of unselected MW and of the re-
lated environmental externalities. 

 

5.3 Different disposing systems and market contestability 

Many districts throughout Europe have been recently interested by the entry of incineration tech-
nologies in the disposal segment of the waste industry. With respect to landfilling, the advantages of 
waste incineration are threefold. Firstly, contrary to landfills, incinerators do not suffer from long 
run capacity exhaustion14; secondly, they are more efficient than landfills in treating waste, meaning 
a lower marginal cost at the standard use and finally, as pointed out in Chapter 1, modern incinera-
tors allow a profitable energy recovery from waste. 

At the same time, incinerators appear to be disadvantaged with respect to landfills because of the 
higher sunk costs they entail. It is worth asking if this feature could be detrimental to the contesta-
bility of the disposal segment and, consequently, to the potential degree of efficiency that the mar-
ket could achieve. 

The issue, that dates back to the limit pricing model of Bain-Sylos Labini-Modigliani, and the well-
known  “Sylos  Postulate”  (Bain,  1956;;  Modigliani,  1958,  Sylos-Labini, 1962), has been raised in the 
waste   industry  by  Massarutto   (2007),  who  claims   the  opportunity   for   landfill  owners   to  “credibly  
threaten  to  lower  their  prices  after  the  incinerator  starts  operating”.  If  they do so, only the remaining 
quantity of waste will be available to incinerators, after the first quantity has been landfilled. There-
fore,  (…)  the  remaining  market  share  might  not  be  sufficient  to  justify  investment”15. 

The Sylos Postulate has been subjected to a well known criticism by game theorists (Spence, 1977 
and 1979; Selten, 1978; Dixit, 1980), because of the sub-game non-perfect condition of the equilib-
rium arising from it. When applied to the waste issue, we can argue against Massarutto (2007) that 
the  landfill  owner’s  menace  is  not  reliable  and  two  possibilities  could  occur:  either  accommodating  
is more profitable for the incumbent (landfill), that will share the market with the new entrant (in-
cinerator) at the duopoly price, or – when more efficient – the entrant can price under the incum-
bent’s  marginal  cost  to  gain  the  whole  market.  In  both  cases,  investment  costs  and  entrance  are  fully  
justified for the outsider. 

However, due to the selected collection option, a deterrence against a most efficient incinerator en-
trance is still available. The price limit role, in this case, is played by the gap existing between the 
unit revenues gained by the Collector from unsorted waste and from selected waste collec-
tion � �pp ~� . 

                                                 
14 This is not true in the short run, when incineration has a constraint in the size of waste they can treat in a single pe-
riod. However for incinerators, capacity is a flow, to be repeated each period net of usage loss, while for landfills it is a 
stock reduced with time. Since we run a short run analysis, hereinafter this characteristic is ignored 
15 Massarutto A., 2007, p. 12. 
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To follow this intuition, we reintroduce a positive marginal cost for disposal c ≠ 0, that gives a 
profit function to the Incumbent (landfill) equal to [7]. We consider a potential entrant (incinerator) 
with lower marginal costs than the Incumbent (c - E), because both being more efficient in treating 
waste, and more able to extract revenue from energy recover, but burdened by sunk costs higher 
than zero (F > 0). The total cost function of the incinerator (labelled  as  “Outsider”)  is: 

� �qcFCO E��       [27] 

With average cost given by: 

� �E�� c
q
FACO        [28] 

And the consequent profit function: 

qc
q
FaO )( E��� 3       [29] 

According to the Sylos postulate, an incumbent with marginal cost c would set the landfill toll at 

HE ��� )(c
q
Fa , i. e. they would price the disposal service under the average cost of the incinera-

tor. As a consequence, the entry of the Outsider will not occur, since they could not recover the in-
vestment cost bore to establish the incinerator plant. Once the entry is deterred, the incumbent re-
stores the monopoly price. 

Such a scenario, the same sketched by Massarutto (2007), is undesirable from a welfare perspective, 
since it would induce the more efficient disposal solution to stay out of the industry. However, ac-
cording to the game theory framework, the price war is not a reliable option, since the best response 
to  an  outsider’s  entry  by  the  incumbent  is  to  accommodate  – i. e. to play the oligopoly strategy - and 
share the market with the entrant16. The different outcomes of the entry game are the following: 

Price war 

The incumbent triggers a price war, setting aI = ACO – H, even though it means a loss in the short 
run: 

HE ��� )(c
q
FaI        [30] 

A predatory price fitting with [30] is aI = c – E, that generates the following quantity of disposed 
MW: 

0)( �� � ��� 3 Fq
q
Fqc

q
Fa O

O
OO E  

0)( �� �� 3 III qqcc EE      [31] 
                                                 
16 Modern versions of the limiting price model deal with imperfect information (Kreps and Wilson, 1982; Milgrom and 
Roberts,  1982),  and  with  the  so  called  “long  purse”,  i.  e.  the  asymmetric  financial  capacity  of  incumbents  and  entrants 
(Benoit, 1984; Fudenberg and Tirole, 1985; Holmstroem and Tirole, 1997). None of these frameworks fit with our is-
sue: the first one because we consider perfect information; the second because companies establishing incinerators are 
usually more capitalized than landfill owners. 
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� �E����  cpppqq I
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     [32] 

Besides  the value of q, the relevant outcome of the price war is that both operators would incur a 
loss, and it is a sufficient threat for the outsider not to enter the market. Therefore, the disposal in-
dustry continues being a monopoly, but with only the most inefficient technology available. 

Entry and accommodation 

The Outsider and the Incumbent maximize the personal profits in a Cournot framework, according 
to their respective BRF. Because of the different levels of efficiency, showed by different marginal 
costs, the market sharing is not symmetric: 
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Equilibrium in: 
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And profits given by: 
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The entry game solution 

Evaluating all the possible outcomes arising from the set of strategies of the two players is useful. In 
order to have a complete picture, we still have to consider the pay off in the case, actually quite im-
probable, that incumbent accommodates to the entry, but the outsider stays out the same. 

In this case, the incumbent reacts according to the BRF in [34], but the measure of MW diverted in 
the landfill by the Outsider is qO = 0. 

This means, adapting [20] once more: � � � �Iq
p
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2  

That gives, after some calculation: 
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The comparison of the whole pay off scheme is resumed in the following game tree representation: 

 

 

 

 

 

 

 

 

Figure 7: The entry game. A tree representation 

It is easy to see that Accommodate is a dominant strategy for the incumbent, and that the only sub-
game perfect equilibrium is with an outsider that enters and an incumbent that accommodates. As a 
matter of fact, it is not credible, that an incumbent triggers a price war once investment cost F oc-
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curs. The price limit described in [30], or the simple aI = c – E, will not be played by a rational op-
erator, and no barrier is raised against the entry of the incinerator. 

It is worth wondering if, once the entry has occurred, the competition will end in a duopoly or the 
more efficient operator (the incinerator) will exclude the rival from the industry, setting the disposal 
price at aO = c – H, where H < E. 

This is an available option whenever the incinerator profits are higher in monopoly than in duopoly, 
i. e. they rescues in unit revenue the loss in terms of demand size. Comparing a reduced version of 
the incinerator profit equation in both cases, this would mean:  
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and, after a rearrangement: 
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Without going any further, we can point out that the likelihood of the “leapfrogging” of the incin-
erator with respect to the landfill is related directly with the efficiency parameter E, and indirectly 
with the mark up charged on unit costs. When [38] holds, it entails an efficiency effect for consum-
ers, reflected by a higher demand for MW disposal and, as a consequence, an increase in unselected 
collection. 

Since E can be interpreted not only as a technological advantage in MW disposal, but even as the 
revenue from the collateral activity of energy production, the result of [38] is quite relevant. 

Remark 2 

The energy production from MW is detrimental to MW selection and fosters unsorted MW produc-
tion. 

 

An entry barrier 

The different options discussed in the previous sections are outlined in Figure 8 representing the 
disposal segment of the MWM: Dq is the demand for disposal, ACO is the average cost curve of the 
incinerator, c and (c –E) are the marginal costs of landfill and incinerator, respectively. 

Conditions exist in the model for the simultaneous operating of both landfill and incinerator, with a 
total quantity of end-of-the-pipe diverted MW ranging from qS to q(c), and for business stealing by 
an entrant incinerator, with a correspondent quantity of disposing ranging from q(c) to q(pL), while 
a price was scenario favouring a MW disposal beyond q(pL), is unreliable. 

From figure 8, we can see that even a minimum threshold does exist for q, and that the entry of the 
incinerator seems to have a deterrence in a = aS. Price limit aS could not be played strategically by 
the incumbent, however it could design an area where the less efficient landfill exerts as a monopo-
list. This happens because of the influence of � �pp ~�  on a. 



 30 

As a matter of fact, the monopolistic landfill set the price according to [11], i.e. at 

2
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2
pp

p
aM �

� . 

To deter the entry of the Outsider, the required condition is aM < ACO: 
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Substituting [14] into [39], considering c ≠  0, and rearranging, we obtain: 
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That is the functional form of a concave parabola with )~( cpp ��  as independent variable, and 
roots in: 

� �222
21 3281)~( EE pFpp

p
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p
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Equation [40] holds for all values belonging to the interval included between the two roots. 

The first one is always negative for reliable values of parameter (i. e positive or nil). In addiction, it 

is lower than 2
8
p

� , the value below which the price of the disposal service a, becoming negative, is 

inconsistent. For this reason, we must reconsider the minimum threshold for )~( cpp �� , that is 

equal to 2
8
p

� . 

The second root can be positive under the same conditions for the parameters, when the square root 
term is higher than the absolute value of the sum of remaining terms: 
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Expanding the inequality and rearranging, we get that the condition of positivity holds when: 
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p

F         [41] 

This means that a barrier to entry could exist for the more efficient incinerator, even thought it is 
exogenous and not raised by the incumbent. The barrier is related to the value of )~( cpp �� ; drop-
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ping c for simplicity - i. e considering the higher efficiency of the incinerator given by the opportu-
nity to produce and sell energy. When the difference between p and p~  is close to zero or negative, 
the Collector at stage 2 is boosted forward waste selection. As a consequence, the demand for dis-
posal services is too low to cover the investment F. Not surprisingly, the higher the size of F, the 
higher the threshold to be overcome in order to enter the market. 

Remark 3 

While Incumbent’s  risk to play a price limit strategy is not reliable, the entrance of a more efficient 
competitor with sunk costs can be deterred when the value of the difference )~( pp �  is negative 

)~( pp �  or it is lower than a threshold directly proportional to F. 

 

The analysis allows to complete the picture with the missing segment: when  q < qS a barrier to en-
try of the Outsider is effective, and the incumbent landfill acts as a monopolist. 

 

 

 

 

 

 

 

Figure 8: Demand and supply for disposal of MW with  
different disposing systems 

 

5.4 Vertical integration 

Another issue to be dealt with is related to the case of vertical merger between Collector and Dis-
poser. In previous pages, we observed that the European waste market is often characterized by ver-
tically integrated firms that provide a whole service of collection and diversion (see Chapter 1). 
This is is the result of an enduring evolution, driven by both the will of the Collector to escape from 
price squeezing by Disposer, and the need of the latter to feed the facility they manage, mainly 
when it is an incinerator. 

The vertical merger between an upstream and a downstream operator involves the competition issue 
(for a review see Perry, 1989)17, since it can be used as a strategy to foreclose competitors. In the 
waste industry, the opportunity for managing an all inclusive service allows integrated operators 
both to offer a lower collection price in public auctions and tenders, and to exclude potential rivals 
in the disposing segment. 

                                                 
17 Not surprisingly, since 2004, vertical mergers have been  the subject of a specific EU Merger Control Regulation. 
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Since in the model the Collection service price p is taken as given, in this Section we do not con-
sider the competition problem, and we focus on the effect of a vertical merger on the total quantity 
of diverted MW. It is easy to prove that the merger generates efficiency gains for the integrated op-
erator, allowing him to provide a higher quantity of disposal service at a lower price. 

In order to observe this, we need to reframe the timeline, offsetting Stage 3 and considering a Verti-
cal Integrated operator that offers k watching not at a, but at the marginal cost c of disposing: 

� � 2~~ kqpcppVI ���� 3 , i. e: 

� �� � � � 22
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Plugging [9] into [42], the new version of FOC is: 
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Bypassing the calculation of eVI, the final value of qVI is obtained plugging [43] and [9] into [3]: 
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That is equivalent to Bertrand competition (or perfect contestability) in disposing when c  ≠  0 (see 
[18]). 

The merger between Collector and Disposer pushes the disposing to the maximum level, and only a 
higher unit revenue for MW selection  with respect to unsorted collection � �pp �~  could avoid the 
landfilling of the whole MW produced. 

The reason of this outcome is straightforward; the merger allows the Vertically Integrated opera-tor 
to divert to a lower cost than in the disjointed industry, since both monopolist and oligopolists Dis-
posers priced the service charging a mark up on the marginal cost. Abating the mark up to zero, in a 
situation where price p is given, increases the offer to the maximum. 

This is an important point to be highlight, since in many European regions and districts, the vertical 
integration of agents operating at different stages of the waste industry has become an increasingly 
adopted practice, motivated with the exploitation of efficiency gains. 

Remark 4 

The vertical integration of Collector and Disposer reduces the interest in MW selection and fosters 
final waste production. 

 

Finally, notice that, due to the absence of sunk costs, the entrance of a new non-integrated Disposer 
with marginal costs lower than c would still be viable. As a matter of fact, in this case it would be 
more profitable for the Vertically Integrated operator to collect an even higher quota of unsorted 
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waste, and to address  it  to  the  rival’s  landfill.  This  last  strategy  would  end  in  a  further  increase  of  
the unsorted MW18. 

 

6. The comparison between different environmental policies: a welfare analysis 

SSP/PP can be seen as a command and control standard, enforced by the social planner to hit an en-
vironmental target that would be ignored otherwise. Allowing a single Disposer to operate, the mo-
nopoly price will restrict the share of MW diverted in end-of-the-pipes facilities. 

A large portion of environmental and public economics literature has pointed out that the same en-
vironmental objective in terms of externality can be reached with different tools, ranging from 
command and control standards to negotiation à la Coase19. In our case, it is worth asking if the 
same environmental target could be achieved with some other internalization policy, with a parallel 
increase in total welfare. 

We divide the issue in two questions. First, we compare the total welfare with SSP/PP (in the form 
of monopoly equilibrium) and with a Pigouvian tax on the quantity of unsorted MW (in the form of 
a landfill tax) equivalent to SSP/PP in terms of environmental externality20. We therefore  general-
ize the problem, in order to understand if the removal of SSP/PP could gener-ate an increase in total 
welfare that compensates the higher environmental externality induced by the enlarged share of un-
sorted MW. 

6.1 Command and control standard vs equivalent pigouvian tax 

Going back to Figure 1, the topic can be illustrated as follows. Opening the disposal market to 
Cournot competition would boost the quantity of unselected MW at qNC. If the social planner wants 
to restore the total q at qM for environmental reasons (the reduction of externalities directly related 
to q), they can enforce the SSP/PP, or alternatively levy a Pigouvian tax equal to W. 

 

 

 

 

 

 

Figure 9: Demand for disposal of MW in monopoly and 
duopoly, and measure of the landfill tax 

                                                 
18 This strategy is not favourable when the integrated facility is an incinerator, both for the need to cover fixed costs and 
for the opportunity to increase revenues from the production and trade of energy. 
19 For a review of those methods and the related literature, refer to handbooks in environmental economics, for instance 
Kolstad, 2000. 
20 Since we consider a direct proportionality between q and the related environmental externality, at this stage of the 
problem we do not need a formal specification of the latter, and q can act as a measure of unsorted MW and of envi-
ronmental damage at the same time. 
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The introduction of the tax requires a change in the timeline. One possible representation of the 
subsequent steps is the following: 

- at time � �2�t , besides of choosing the Collector allowed to operate at the given prices p and 
p~ , the public authority chooses the tax W*: MNC qq  )(W . 

- At � �1�t  and t, Disposers pre-commit on the quantity and observe W* to name the price a* 
that maximises the respective D

i3 ; 

- At � �1�t  Collector observes a* and chooses k* to maximise C3 ; 

- At � �2�t  Local Council observes k* and chooses the effort e* to maximise LCU ; 

 

 

 

Figure 10: The timing of the model with landfill tax 

 

In the following pages, we will first solve the public authority problem, and then find the value of 
relevant variables in equilibrium with the new parameter W. We will then we compare the total wel-
fare with SSP/PP (once again, disposal monopoly and no taxation), and with Cournot competition, 
plus landfill tax. 

When taxation is charged on the Disposer, the backward solution for steps 1 and 2 remains as de-
veloped in Section 4.221. For this reason, recovering [9], [10], and [3], we can reframe the maximi-
zation problem of Disposers as follows: 

Step 3 

� � iD
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q
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Plugging in [9], [10], and [3], and using [20], the maximization problem in [45], is: 
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That leads, once identified the BRF, to the Nash-Cournot equilibrium with W: 

                                                 
21 We assume that the Local Council, being the final beneficiary of the tax revenue generated by the landfill tax, has no 
strategic behaviour; it will receive the transfer from the public authority but will not change its behaviour to increase the 
quota of landfilled MW. 
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Step 4 

With landfill tax, the problem entails a fourth and final step, where the public authority sets the 
value of W. Its objective is to restore the SSP/PP equilibrium in terms of landfilled MW, i. e: 

q(W)NC = qM 

Equalizing [46] and [14], we get the requested value for W: 
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Levying a landfill tax equal to [47], the oligopolistic Disposers charge a toll a(W)NC that restores the 
SSP/PP level of landfilled MW. The value of the other relevant variables at equilibrium are: 
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As expected, the Pigouvian tax charged to Disposers and designed to restore qM ends in the same 
SSP/PP equilibrium. 

With respect to a command and control standard, the Pigouvian tax has the advantage of generating 
a tax revenue to be redistributed to the social categories hurt by the environmental externality, in 
our case the local community represented by the Local Council. 

Considering even an environmental externality of I per unit of landfilled MW, the total welfare for 
monopoly (i. e. with SSP/PP) is: 
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This expression must be compared with the total welfare generated in the case of removal of 
SSP/PP and contextual application of the tax. Since from [47] the value of the relevant variable are 
the same of monopoly, total welfare with tax can be written as: 

� �
� � � � � � � � MMMMMMMMM

M
DDCLC

NC

qqakqpqapeqpu

qUTW

IWW

IW

�����������

 �3�3�3� 
2

21

1~

 

Again, after reduction: 

� � � � MMMMNC qkqpeuTW IW ����� 
21~     [49] 

There is no change in total welfare, the only difference between the two cases is in the transfer of 
the tax revenue WqM from Disposers to Local Council. 

In those countries where the landfill tax is implemented, it is charged to the Disposer, that usually 
passes it through to the agent who confers MW. It would be interesting to explore if a different tax-
scheme would change the picture, for instance, a direct taxation of the Collector, the agent who ac-
tually decides the quota of MW to be addressed to landfill since the regulation of p, the Collector 
cannot transfer the tax to its customer (the Local Council). We prove that the answer is negative; 
charging the tax directly to the Collector renders a different scenario, but with the same result of 
neutrality, and substituting SSP/PP with an environmental tax does not generate any gain in total 
welfare. 

The main difference introduced with the latter scheme is that now the levy works as a consumer tax, 
that reduces the demand for disposal service from the Collector. This means a shifting of demand 
curve downward (Figure 11). 

The change of taxation scheme has an influence on the maximization structure, since now the Col-
lector internalizes the tax payment in its objective-function. This means that the backward induction 
procedure is the same as above only with respect of step 1 (maximization of U by the Local Coun-
cil), giving [9]. 

 

 

 

 

 

 

Figure 11: Demand for disposal of MW with tax 
charged on the Collector 
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The brand new maximization problem for the Collector is: 
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Plugging [9] into [50], the new version of FOC is: 
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Step 3 

The  Disposers’  maximization   problem   is   the   same   as   [19],   i.e.   a  Cournot   duopoly  with   strategic  
variable in qi, but the demand faced by Disposers is now different. From [3] and [9] we obtain 

kpq
2

1� , and plugging [51] into it, we can isolate the value of a referential for Disposers: 
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The maximization problem is as usual: 
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This leads to the same Nash-Cournot equilibrium obtained in [46]. 

This means that even the value of W which solves Step 4 is the same of [47], but the equivalence is 
not respected for the other relevant variables, since: 
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The welfare analysis is different, since TWNC changes as follows: 
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That, after reduction, becomes: 
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Rescuing [48], the welfare comparison can be drawn as follows: 
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Since the second value into brackets is evidently non-negative, the sign of the whole expression re-
lies on the sign of the first parenthesis. We can rewrite it as: 
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We can conclude that, independently from the implemented tax scheme, the substitution of SSP/PP 
with an environmental tax are perfectly equivalent in terms of total welfare. 

Remark 5 

The enforcement of SSP/PP gives the same total welfare of a landfill tax levied in an open market 
either on the producers (Disposers) or on the consumer (Collector). The only real effect of substitu-
tion is the redistribution of welfare from taxpayers (Disposers or Collectors) to tax renters (Local 
Council). 
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6.2 Command and control standard vs compensation 

A different problem is understaning if the removal of SSP/PP and the opening of the disposal mar-
ket to a higher degree of competition would yield a growth in total welfare large enough to compen-
sate the additional externality resulting from the increase in unsorted MW. In this case, a simple 
lump sum transfer from gainers to the community suffering from higher environmental damage 
would be preferable to SSP/PP. This is a viable option whenever: 

0t� MNC TWTW          [58] 

where TWM is equal to [48], qNC and qM are respectively equal to [23] and [14], while TWNC is: 
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Substituing [59] in [58], we get: 
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Substituting [13], [14], [25], and [26], the inequality to be satisfied becomes: 
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That is the formula of a concave parabola with roots in: 
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with [61] that is negative for any significant value of p, and [62] that can be negative for higher val-
ues of p~  and I. 

This means that [60] is satisfied, i. e. TWNC ≥ TWM, when the difference between the unit revenue p 
(coming from the collection of unselected MW) and p~  (coming from collection of selected MW) is 
internal to the value of the two roots. However, what is more relevant is that, taking into account 
[3], in order to be significant q must take values in the interval [0, 1], no matter what is the market 
regime of the disposal industry. According to [14] and [23] this occurs iff: 
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The final outcome of the analysis is straightforward: whenever x2 is external to the interval [63], 
inequality [58] is satisfied for any significant value of � �pp ~� . Opening the disposal industry to 
competition gives welfare return that exceeds the higher environmental externality due to an in-
crease in unselected MW. In this case, a scheme that transfers part of 'TW to the benefit of the Lo-
cal Community, as a compensation of the higher external cost I'q, is available. 

But when I is so high to force x2 inside the interval [63], for all values of � �
8

~pp �  within the same 

x2 and 2
1
p

, TWNC ≤ TWM, and the compensation is not viable. In this case, the enforcement of a 

command and control rule such as SSP/PP is more effective. This happens when: 
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Remark 6: 

With no sunk costs in the disposal industry, a lump sum transfer in regime of higher competition is 
more effective than SSP/PP when the external marginal cost is lower than a given threshold. When 
the opposite holds, compensation is not viable and TW is higher with SSP/PP. 

 

Conclusions 

In this paper we deal with the functioning and the effects of EU SSP/PP, a conjoint criterion that 
could end in a strong limitation for competition in the MWM. 

Imposing to take care of the MW inside the same area where it is generated, SSP/PP gives monopo-
listic power to internal disposing facilities. At a first sight, it is difficult to find an economic ration-
ale to this norm, especially when enforced by an Institution (EU) that puts a so deep emphasis on 
competition policy in all other industries. The justification can be that SSP/PP acts as a command 
and control rule, enforced to favour the real alternative activity to end-of-the-pipe disposing, 
namely the separate collection and recycling of MW. 
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As a matter of fact, opening the disposing industry to higher degrees of competition, makes it more 
convenient for the Collector to reduce the selected collection in favour of the landfill bestowing, 
contributing to generate environmental externalities. In addition, any new activity aimed at intro-
duce efficiency gains in the disposal sector (technological innovations that reduce marginal costs, 
parallel production and trade of energy that add profits, or organizational improvements due to ver-
tical mergers) goes in the same direction: higher   consumer’s   surplus   and   producers’   profits,   but  
even much more unsorted MW and environmental damage. 

Since more competition in disposing leads to higher environmental externality, SSP/PP plays a 
relevant role in limiting this drift, acting as a kind of command and control standard. A compared 
total welfare analysis shows that other policies, such as the implementation of a compensation 
scheme from externality producer (the MW diversion operators) to externality subjected (the Local 
Community) would be more effective, but even that when the external marginal cost is high, the re-
versal is true. Just in those cases, the implementation of SSP/PP is the most effective policy to reach 
higher levels of total welfare. 
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