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Abstract: Municipal Solid Waste (MSW) management is an essential service for an urban population
to maintain sanitation. Managing MSW is complex as the treatment/recovery options depend not
only on the volume of waste, but also on the socioeconomic conditions of the population. This paper
focusses on MSW management in the Latin American and Caribbean (LAC) countries. Dominance of
uncontrolled disposal options of MSW in the region, such as open dumps, has an adverse influence on
health and sanitation. Interest in source separation practices and recycling is low in the LAC region.
Furthermore, economic matters such as poor financial planning and ineffective billing systems also
hinder service sustainability. Rapid urbanization is another characteristic feature in the region. The
large urban centres that accommodate over 80% of the region’s population pose their own challenges
to MSW management. However, the same large volume of MSW generated can become a steady
supply of resources, if recovery options are prioritized. Governance is one aspect that binds many
activities and stakeholders involved in MSW management. This manuscript describes how we may
look at MSW management in LAC from the governance perspective. The issues, as well as the best
potential solutions, are both described within three categories of governance: bureaucratic, market,
and network. The governance perspective can assist by explaining which stakeholders are involved
and who should be responsible for what. Financial issues are the major setbacks observed in the
bureaucratic governance institutions that can be reversed with better billing strategies. MSW is still
not seen by the private sector as a place to make investments, perhaps due to the negative social
attitude associated with waste. The market governance aspects may help increase the efficiency and
profitability of the MSW market. Private sector initiatives such as cost-effective microenterprises
should be encouraged and the projects that fit under the Clean Development Mechanism (CDM)
defined in the Kyoto Protocol should be incentivized to attract technology and capital. Lastly, network
governance is at the centre of attention due to its flexibility in supporting/absorbing public-private
partnerships, especially the participation of the informal sector that is important to the LAC region.
Many individual waste pickers are providing their services to the LAC region by taking part in
collecting and recycling under very unfavourable working conditions.
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1. Introduction

Municipal Solid Waste (MSW) management has presented many different challenges to mankind
throughout history. The elements of global change, comprised of population growth, urbanization,
and climate change, have also contributed to making MSW management a complex issue. People
used to look at waste as a nuisance when resources were abundant; fortunately, that thinking is
slowly changing now mainly due to the depletion of natural resources. Clearly, there is now a
positive trend of seeing waste as a resource. The “resource” perspective depends heavily not only
on the volume, but also on the composition, which is closely tied to the socioeconomic status of
the population. For example, MSW from developing countries and regions usually has a higher
percentage of biodegradable (organic) material compared to the developed countries [1–3]. Another
recent example is how the composition of waste changes in the two largest populations in the world
—India and China—just because of the growing middle class in the two countries. MSW management
strategies should also take these trends into account for the best possible results [4].

MSW management in Latin America and the Caribbean (LAC) is no exception to this phenomenon.
LAC countries have fast-growing cities with increasing rates of waste generation. But the management
practices have not evolved to catch up with these realities and cope with the increased generation.
Like any other region in the world, LAC also has some characteristic features unique to the region.
One such uniqueness is that it has the highest city-dwelling population. The urban population in
LAC exceeded 80% years ago [5]. Another interesting observation is the high organic content in the
waste which LAC shares with many other developing regions [1]. However, the highest recorded food
waste in the cereal industry is one of the major factors truly unique to the region [6]. Even though high
population centres usually sound like a challenge in terms of waste management responsibilities, there
is also a bright side in having a guaranteed supply of waste stream if the management practices can be
designed to look at them as opportunities.

However, one of the major issues preventing us from making progress is the deficiencies in
the governance aspects. The governance aspects usually explain how society participates in and
accomplishes complex tasks to achieve a common goal such as the MSW management process, which
includes many stakeholders because it is closely attached to day-to-day living of the population.
Strengthening the governance aspects of MSW management in LAC countries is crucial because;
first, their urban populations are extremely high and still growing; and second, improperly managed
MSW is now causing environmental and health problems in the region [7–11]. Therefore, looking at
MSW management from the perspective of governance would transparently give some hints to solve
problems as to who is involved or who is responsible.

Within this background, the aim of this manuscript is to look at the issues/challenges and
opportunities that MSW management has presented in LAC. The fact that we want to emphasize here
is that some solutions already exist in the region; a solution that prospered in one country may very
well inspire others in the same region. Even though new technological innovations and legislation
overhauls can also enhance the efforts, the scope of the study covered in this manuscript is only limited
to looking at potential solutions with the governance perspective. To accomplish this objective, we will
first discuss the status, issues, and trends of MSW management in LAC countries and explain how
these factors are (or should be) related to governance. To accomplish this goal, we also briefly discuss
different types of governance structures and how they may be currently practised in LAC. We present
some of the main challenges unique to the region and then finally discuss how the same challenges
might be translated into opportunities by considering some credible examples from the same region.

2. MSW Management in LAC: Status, Issues, and Trends

LAC is a region that is home to well over 600 million people [12]. MSW management statistics
in LAC countries have some noticeable differences compared to other regions in the world. The
generation of MSW in LAC is 1.09 kg/capita/day [1], which keeps LAC on par with the Eastern
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Europe and MENA region (Figure 1). This rate is much higher than that for Africa, but much lower
compared to the members of the Organisation for Economic Co-operation and Development (OECD).Recycling 2018, 8, x FOR PEER REVIEW  3 of 14 
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Figure 1. MSW generation (kg/capita/day) by various regions in the world [1].

Waste in developing countries often has a relatively high fraction of organics compared to waste
in developed countries [1]. As evident in Table 1, this is also the case for LAC. In the case of LAC, one
major reason for this is the high food loss that occurs during the food production process. The usual
trend is that the per capita food loss is high among developed countries due to lifestyle and the same
is low in developing countries and regions due to socioeconomic reasons. However, there is a clear
exception for this trend when it comes to the LAC region. Among all developing regions, LAC has
the highest per capita food loss in the world [13]. Major food losses occur in agricultural processing
(cereal, fruits, and vegetables) and in the seafood industry. Losses mostly occur during the early and
middle stages of the supply chain. In addition, a large volume of agricultural waste (such as husks
and leaves) also contributes to the organic fraction in the waste.

Table 1. Composition (%) of Organic Waste in LAC compared to other regions in the world [1].

Region LAC Africa East Asia
Pacific

Eastern Europe
& Central Asia

Middle East &
North Africa OECD

Organic
Waste (%) 54 57 62 47 61 27

2.1. MSW Collection and Disposal

Waste collection coverage in LAC countries is at a relatively high level. Compared to the global
average of 73.6%, waste collection (as a percentage of the population) in LAC countries has a high
level of coverage of 89.9% [14], with a few countries in the region even reaching the universal coverage
of 100% [15]. When the distance from an area of generation to treatment is long, it is recommended to
implement transfer stations, which is still not a standard practice in LAC. Only a few large cities in
LAC such as Rio de Janeiro, Mexico City, Caracas, and Buenos Aires use transfer stations to cover a
little over 50% of the collection [16].

The predominant means of waste disposal in LAC is open dumps, which are highly connected to
health and environmental issues [17,18]. Figure 2 provides a snapshot of controlled MSW disposal
methods (landfills and controlled dumps) in LAC as a percentage of population covered. No controlled
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methods are used in Belize; instead, an estimated 85.2% of the population use uncontrolled open-air
dumps. The same is true for Guatemala and Nicaragua with 69.8% and 59.3%, respectively [19].
Open-air burning of MSW and its disposal in bodies of water are also noticeable issues in the region
and especially in Bolivia, Belize, Nicaragua, Honduras, and Panama [19].

Although the number of properly designed sanitary landfills has significantly increased in the
region over the last decade, many of these landfills face significant operational and environmental
issues. As covered by the international media in 2011, in Mexico City, Mexico, a waste crisis occurred
when the authorities closed the Bordo Poniente landfill, which used to be one of the largest landfills
in the world, without providing proper alternatives and highlighting the lack of comprehensive
policy [20]. In Colombia, a considerable number of technological failures in landfills caused dangerous
situations and deaths between 1977 and 2005 [21].
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Figure 2. Controlled MSW disposal methods (landfills and controlled dumps) in LAC as a percentage
of population covered [19].

2.2. Lack of Recycling and Other Technologies

Many LAC countries have not yet overcome the traditional unsorted collection practices. The
formal segregation for recycling is currently not practised on a large scale in the region. Only very few
countries have sorting plants and employ recycling as a common practice in their MSW management
system. Formal means of recycling are still limited to about 2% among all MSW management methods
in the region [14,15]. As a result, lots of recyclables end up in landfills and dumps, creating a space
for the informal sector to step into the business of service chain provisioning in recycling. Currently,
recycling is mostly relying on the informal sector which often does not contribute to any official data
on recycling rates [14]. The United Nations’ statistics estimate the total rate of recycling to be about
4%, which is still much lower than other regions in the world; for example, 17% being the same figure
for Asia [22].

Many LAC countries are also missing the other types of recovery opportunities. On average,
over 50% of the MSW produced in the region is organic (Table 1). High organic content means that
there is room for recovery, for example, by making compost or biogas production. However, as waste
separation is not a common tradition of the region, they miss the potential for revenue generation
from such recovery activities. Waste-to-Energy, which refers to obtaining energy from waste resources,
is also not widely implemented in the region. Some major cities such as Sao Paulo, Brazil have
shown interest in such technologies; however, no projects have been initiated except for some cases in
Bermuda and Martinique [14].
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2.3. Deficit in Financial Capacity

A lack of capacity, especially in finances and human resources, has a negative impact on MSW
management [23]. The expansion of urban areas in the region is often unplanned and unstructured,
creating logistical concerns for both the provisioning of MSW management service and viable waste
collection. Central governments usually manage waste issues at the national level. In almost every
country in LAC, the allocated budget for MSW management is being managed nationally. But as seen
in all other regions in the world, as in LAC too, the municipalities often oversee the service coverage.
However, the coordination of financial plans between the central government and the municipalities is
usually poor.

Another issue in the public system is its inability to collect revenue for the services it renders.
This is mainly due to the lack of a proper structure for collecting fees for the services, thereby exerting
a negative impact on their ability to survive financially. Espinoza et al. [19] reported that only 65% of
the LAC municipalities bill for their services. As per Grau et al. [14], the real cost recovery is 51.6%.
The preferred form of billing for sanitary services in the LAC region is to include it in the property tax
dues, which represents 52.1% of the total billing cases [14]. This is not an effective method because the
property registration authority seldom updates their records. Direct billing (20.2%), and adding to the
electricity bill (15.3%) or water and sanitation bill (12.4%) are also practised [14]. The problems within
this system make the recovery of costs difficult to achieve and therefore, other municipal funds are
also used to pay for MSW services.

When the revenue is not enough to self-sustain daily operations, it also hinders the planning
for capital investments. The municipalities are not able to purchase proper tools/equipment to
provide a better-quality service for the collection and treatment of MSW. A lack of infrastructure and
equipment also results in poor or insufficient waste treatment technology, as well as safety practices.
Simultaneously, they cannot hire sufficient human resources or train the hired ones, creating a human
resource deficit. Additionally, municipalities also lack the capability to enforce their own regulations
related to MSW management.

2.4. Urbanization Trends and Their Impact

The LAC region has the highest rate of urban growth in the world [15] and is already home to
a couple of megacities (population over 10 million) such as Mexico City, Sao Paulo, Buenos Aires,
and Rio de Janeiro. Lima and Bogota are also assumed to have surpassed 10 million. This urbanization
trend is creating growing concentrations of people, commerce, and industry. Waste proliferation is
also constantly evolving in reaction to the population growth, economic growth, and industrialization
of each country in the region. Table 2 presents the growth of the urban population of 26 countries
in LAC since 1960. It is interesting to note that only six countries out of 26 (Argentina, Bahamas,
Chile, Mexico, Uruguay, and Venezuela) had over 50% urban population back in 1960. By 2016, except
for four small island nations (Barbados, Grenada, St. Lucia, and Trinidad and Tobago), in all other
countries, the urban population had grown well over 50%. As evident in Table 2, the average urban
population for the region increased from 49% in 1960 to 80% in 2016. In terms of number of people,
this change represents an increase of almost 400 million within half of a century.

In the LAC countries, there is also a high concentration of population living in urban slums.
According to UN-Habitat [15], one out of four inhabitants lives in these informal settlements in LAC.
These areas are usually not served by the MSW collection services due to poor accessibility. Installing
MSW transfer stations close to such settlements is also not feasible due to the lack of affordable land.
Inability to provide sanitary services to part of the population also provides grounds for other social
concerns including environmental justice issues.
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Table 2. Urbanization Statistics for the LAC countries [1,5].

Country Name % Urban Population Urban Population

1960 1980 2016 1960 1980 2016

Argentina 73.6 73.6 91.9 15,177,907 23,296,127 40,292,719
Bahamas 59.7 73.1 83.0 65,401 153,997 324,531
Barbados 36.8 39.6 31.4 84,932 99,823 89,531

Bolivia 36.8 45.5 68.9 1,357,786 2,540,518 7,502,948
Brazil 46.1 65.5 85.9 33,315,843 79,320,872 178,442,336
Chile 67.8 81.2 89.7 5,234,650 9,153,020 16,064,512

Colombia 45.0 62.1 76.7 7,421,611 17,231,061 37,321,065
Costa Rica 34.3 43.1 77.7 456,620 1,029,769 3,772,888

Cuba 58.4 68.1 77.2 4,170,494 6,698,346 8,857,622
Ecuador 33.9 47.0 64.0 1,539,941 3,745,818 10,482,511

El Salvador 38.3 44.1 67.2 1,059,434 2,018,167 4,262,955
Grenada 30.3 32.9 35.6 27,259 29,301 38,222

Guatemala 31.1 37.4 52.0 1,310,427 2,724,087 8,627,859
Haiti 15.6 20.5 59.8 602,850 1,168,544 6,486,055

Honduras 22.7 34.9 55.3 463,729 1,282,618 5,040,782
Jamaica 33.8 46.7 55.0 549,844 1,010,986 1,585,610
Mexico 50.8 66.3 79.5 19,374,507 46,013,308 101,416,318

Nicaragua 39.6 49.9 59.1 702,444 1,622,940 3,635,038
Panama 41.2 50.4 66.9 467,319 998,133 2,698,624

Paraguay 35.6 41.7 59.9 676,834 1,325,941 4,030,074
Peru 46.8 64.6 78.9 4,709,896 11,209,478 25,077,185

St. Lucia 21.5 26.5 18.5 19,292 31,314 33,004
St. Vincent and the

Grenadines 25.9 35.9 50.9 21,001 36,051 55,807

Trinidad and Tobago 17.3 10.9 8.4 147,203 117,897 114,002
Uruguay 80.2 85.4 95.5 2,037,039 2,489,899 3,287,648

Venezuela 61.6 79.2 89.0 5,019,517 12,150,080 28,109,254
LAC 49.0 64.1 80.1 103,100,175 224,145,813 497,723,244

3. Governance Perspective of MSW Management

It is somewhat clear from the previous discussion that there are major issues related to the financial
wellbeing of waste management in LAC. However, simply pumping more money to fill the gap is
perhaps not the best solution. The solutions should rather be sustainable and long-lasting, and address
the grievances of all actors (or stakeholder groups) involved. However, it is also not easy to identify
the roles played by all stakeholders as there are many involved in the MSW management process, from
individuals to organizations to authorities. This is perhaps where the concept of governance can lend
a helping hand. The perspective of governance should be able to help with transparently showing
which stakeholders are involved, who is responsible, and giving hints to solve the problems.

MSW management is a good indicator for measuring how well a governing structure works
within an urban society. When MSW management is working without issues, it is likely that the
urban society in question is able to deal with the management structures, contracting procedures,
labour practices, accounting, cost recovery, corruption, poverty, and equity reasonably well [24]. By
the same token, if MSW management faces issues, governance is one of the first things that needs to be
checked/fixed. Based on the information presented in the previous section, the MSW management
in the LAC countries is falling behind. This means that part of the blame is to be taken by the not so
optimum waste governance structure in place.

A lack of proper institutional, financial, and participative strategies results in unstable or immature
governance. It is interesting to note that a combination of all three of these aspects is responsible for
the suboptimal status of MSW governance in the LAC region. After a survey conducted in cities in
LAC, Hoornweg and Giannelli [25] listed the following as the main issues: the lack of a legislative
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framework and integrated MSW management systems (institutional issues), the lack of funding and
efficiency (financial issues), and the lack of public-private partnerships (participative issues).

There are many ways to define governance. Hill and Hupe [26] defined governance as the way
in which collective impacts are produced in a social system. Kooiman [27] said governance is used
to solve problems and create opportunities, and the structural and processual conditions aimed at
doing so. The Asian Development Bank [28] defined governance with the help of four basic elements:
accountability, participation, predictability, and transparency. In general, governance refers to a process
of collective social compromise by different social actors [29]. Social actors here can be in the form
of central/local governments, the market, or various other members of the community. Governance
is not a new concept. It has a history as old as the modern state. However, when the “sustainable
development” concept emerged as a common goal of the international society in the 1980s and 90s,
the topic received more attention as proper governance was thought to be an effective way to achieve
sustainable development. Various concepts such as good governance and new governance were also
subsequently introduced.

Current literature on the topic of governance is rich and provides various definitions for different
types of governance. However, for the current discussion in this paper, it is beneficial to look at
governance in a more classical way to recognize how much government control exists. For this
purpose, governance is usually categorized into three types based on the type of main actors involved:
bureaucratic governance, market governance, and network governance [30]. These categories help
us to identify who is related, who should be responsible, and who should be considered. However,
it should be noted that in the business of waste management, these three types of governance are not
to be adopted exclusively. But they mostly appear in an integrated way, almost always based on the
needs of public service delivery [31]. For example, waste collection can be simultaneously subjected to
bureaucratic governance as well as to market governance. The three types of governance are briefly
introduced in the following subsections.

3.1. Bureaucratic Governance

Bureaucratic governance (also known as hierarchy governance) is characterized by the following
of rules, as defined by a hierarchic authority [32] such as a government. Authorities and rules are the
organizing principles to achieve common social goals. Bureaucratic governance has a long history
that began when the concept of a state was conceived. It can be an effective way to achieve goals in
that the authority enforces the performance of a task and raises funds easily compared to other types
of governance. However, when the authority is corrupt, there is a high possibility for governance to
become ineffective.

Bureaucratic governance related to MSW management in the LAC countries suffers severely
from the limitations in enforcing MSW management policies due to weak governmental power. The
legislation on MSW management is very weak and MSW has traditionally been the responsibility
of local municipalities which claim to have a lack of resources. Municipalities have been unable to
establish financially self-sustaining services and this works as an obstacle, together with the lack of
political and legal will to address the need for adequate waste treatment. Corruption and lack of
long-term commitment are also serious challenges faced by local institutions. The roles, responsibilities,
and the allocation of responsibilities are not clearly defined, often creating partial overlapping of
authorities. For instance, in many countries, the ministries of environment and health frequently
struggle with this issue over some legislation. Similar overlapping problems between two ministries
could also occur for monitoring and controlling functions.

3.2. Market Governance

Market governance depends on the power of the market where individuals exchange according
to what serves their interest [32]. As everyone pursues his or her own interests, theoretically
speaking, it automatically guarantees efficiency and maximizes the interest of society. In this model,
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incentives and prices play the central role of social transformation [30]. Also, it relies on contracts and
remuneration which encourage actors to perform. Market governance is attractive in that it achieves
goals with minimum cost and often generates revenues. On the contrary, when the market does not
work properly or if it is interrupted by other unexpected events, market governance becomes neither
efficient nor effective.

Many in the LAC region do not see MSW as a resource. This has indirectly caused MSW to
be considered uninteresting to the market governance. Public perception towards waste has also
been negative. In some countries, someone getting a job in an MSW-related area is considered a
punishment rather than a reward. As a result, markets which are related to waste management in LAC
are underdeveloped and the private sector companies have a very low interest towards waste-related
businesses. This directly influences negatively on MSW management because municipalities often
need the assistance of private companies to collect and treat waste. Additionally, a poor financial
situation prohibits investment in new technology or hiring more workers. The declining waste industry
is damaging the profitability and efficiency of market governance.

3.3. Network Governance

Deficiencies in bureaucracy and the market led to the implementation of a new type of governance
called network governance, which encourages the participation of the public as well as private
entities/individuals. Network governance operates by acting in ways that are appropriate for some
groups of which they are a part [32]. The key factors of network governance are norms and values.
Also, it relies on customs and trust among members of society [33]. Network governance is a
problem-solving process that people who are directly involved take part in. Theoretically, it is a
democratic decision-making process; within the context of sustainable development and Public-Private
Partnership (PPP), it is being emphasized a lot. However, network governance can take a long time to
deliver tangible results.

Issues related to waste pickers in the informal sector are both problems and at the same time
opportunities for LAC countries in relation to network governance. Waste collection in this region is
highly dependent on the staggeringly high number of waste pickers (Figure 3). They are responsible for
10 to 50% of waste collected and recovered in LAC [34]. In Buenos Aires alone, more than 40,000 waste
pickers are involved in recovering cardboard and other recyclables on the streets, and their economic
impact is estimated to be $178 million [35]. In the LAC region, an estimated 0.5–3.8 millon people are
in the waste picking business [35,36]. Typically, waste pickers in the informal sector are characterized
as small, labour-intensive, low-paid operations, often with low technologies, poor hygiene, and poor
safety. They also often face environmental injustice and economic difficulties.

However, when waste pickers organize themselves to negotiate, they form an entity in network
governance. Waste pickers are experts on providing primary collection and processing collected waste
resources into intermediate or final products in local areas. They contribute to the cost reduction
of local services, which municipalities are responsible for, by increasing landfill life or reducing
the transportation cost, thus smoothening the transition to a circular economy. As waste pickers
provide waste management services in all the corners of small local areas, they know their areas of
service better than public administrators or policymakers do. Also, waste pickers are creative and
innovative in that they utilize cost-effective measures to respond to market needs [37]. These imply
that LAC countries with lots of individual informal waste pickers have potential in strengthening their
network governance.
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4. Improving MSW Governance: Best Practice Examples from the Region

In the previous sections, we have identified some of the challenges in MSW management in
LAC. The objective of the rest of this paper is to identify some of the best governance practices
that can be used to overcome these challenges or in the best case scenario, turn the challenges into
opportunities. The quest for turning challenges into opportunities can in turn benefit these relatively
large city populations in the LAC region, making it a blessing in disguise. If the correct combination of
resource recovery options is put into action as an alternative to current direct disposal, on the one hand,
the large populations in the cities will be able to guarantee the supply of the raw material needed for
the process—the MSW. On the other hand, when proper MSW management schemes are introduced in
the cities, it automatically assures service coverage to over 80% of the population in the whole region.
The city-centric distribution of the population also makes MSW a point source of pollution, which is
comparatively easier to handle than a diffused one.

Each region is unique and has its own characteristics. Governance functions better when the
governing strategies are developed based on these regional characteristics. Therefore, the next few
subsections present some best practice examples selected from the countries in the same region as
potential solutions. For easy reference to the correct stakeholder groups, the discussion is presented
according to the same governance types introduced before.

4.1. Improving Bureaucratic Governance with Better Billing Strategies

Cost accountability is a basic element to ensure efficiency and detect irregularities within the MSW
services. It can be guaranteed through the use of unit cost indicators, which are used to determine
budgets so as to ensure the financial, environmental, and social sustainability of the services. As
discussed before, property tax is the dominant method of waste service billing in LAC. In contrast to
this dominant method, collecting waste management fees along with those for other public services
such as electricity, water, and sanitation is more efficient in terms of a higher return. Espinoza et
al. [19] revealed that collecting the waste service dues together with the electricity bill is the method
of the highest return. Adopting more efficient billing and collecting methods can certainly increase
government waste management revenue.

One way is to establish and operate a public solid waste service company which has administrative
and financial autonomy and to bill through this public company. One of the best examples in the
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region is the Municipal Public Urban Cleaning Company (EMAC-EP), which was created in 2009 to
provide solid waste management services in the city of Cuenca, Ecuador. EMAC-EP was funded by the
electricity bill. It is a financially efficient and environmentally friendly company that is also politically
compliant with local legislation. It has its own fee structure regulated by municipal ordinance and
the structure includes criteria for a collection fee, public cleaning fee, and collecting methods. The
fee structure makes EMAC-EP one of the few financially self-sustaining solid waste service providers
in LAC. It is able to recover its investment and operational costs, thus fairly achieving financial
sustainability for the services rendered [19].

4.2. Opportunities to Strengthen Market Governance

4.2.1. Increasing Private Sector Involvement

To encourage the private sector to become involved in MSW management, it needs to be given
enough incentives. Often, private companies are involved in the collection and transfer of wastes
through a contract with municipal governments. Highly efficient markets can be achieved when local
governments use best practices such as service contract transparency, awarding concessions to the
best bidder, not using public resources for private use, not bowing down to bribery and favouritism,
and implementing monitoring and supervision systems. A sound relationship between the municipal
government and private sectors can maximize the function of market governance.

Microenterprises are another form of private sector organizations which have outsourcing
contracts with municipalities, such as the ones in Lima and La Paz, as reported by Hoornweg and
Giannelli [25]. They are characterized by having few employees, keeping costs low, using simple
technologies, and promoting the participation of the community. Microenterprises collect and separate
waste materials at the source or close to the point of generation [36]. These small enterprises are not
only cost-effective, but also enable the provision of affordable services and generate employment in
the community.

4.2.2. Clean Development Mechanism (CDM) as an Example

Article 12 of the Kyoto protocol to combat climate change defined a new scheme called the Clean
Development Mechanism (CDM), which can be defined as an economic scheme for climate adaptation
activities [38]. Under CDM, a country with an emission reduction commitment implements emission
reduction projects in developing countries and earns tradable certified emission reduction credits.
This mechanism can work as an economic incentive to invest in MSW management projects. Brazil
and Mexico are good examples and projects are mainly based on reducing greenhouse gas emissions
from sanitary landfills with gas capturing, gas burning, or energy-use-systems for gas [39]. CDM can
stimulate bigger enterprises with technology and capital to participate in MSW management by giving
them an economic motive.

4.3. Potential of Network Governance as a Strategy

4.3.1. Inclusion of the Informal Sector

Individual waste pickers from the informal sector are already a key part of the resource recovery
process, but they are not usually given the due credit. They contribute to the cause of sustainability at
the grassroots level and provide a service to the local communities at an affordable cost [40]. However,
since they do not represent an organized community, their wellbeing is always compromised when
their work is at risk. In many countries, the legal framework does not recognize them. Some past
examples have shown that in countries where the informal sector is organized in unions or cooperatives,
it is easier to include them in the public strategy and policy development processes and absorb them
into the network governance. In countries where this is not the case, additional efforts are needed
to ensure their inclusion [41]. There are examples of such initiatives of creating official cooperatives
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or microenterprises to formalize the role of the informal sector. Zapata Campos et al. [42] reported
one such example from Managua, Nicaragua, where the municipality and NGOs (both international
and local) collaborated on involving the informal sector while implementing a project to provide
a waste collecting service in informal settlements. That project supported waste pickers to create
a cooperative collecting household solid waste in the neighbourhoods that are not accessible with
modern waste trucks.

One more example comes from Peru. In 2013, the municipality of Villa El Salvador implemented a
programme called “Progreseves” to promote waste segregation at the source (source separation). The
municipality selected eight recyclers’ associations to cover the demand and incorporated all those who
were working informally [43]. Each association was given a designated pick-up area. This encouraged
waste pickers to join the formal associations that keep them working. The service users were also
given an incentive to promote the collection service provided by the Progreseves programme, which
was a monthly discount of 20% on collection cost called “green bonus”.

Another dynamic example of a scavenger cooperative movement comes from Colombia. The
“Fundación Social” is a non-governmental organization that has been assisting Scavengers’ Association
(Asociación Nacional de Recicladores) in the formation of cooperatives since 1986 [44]. There are
other similar successful stories of scavenger cooperatives in the LAC countries such as in Costa Rica,
Ecuador, Guatemala, Peru, and Venezuela. Over the last few years, the creation of such cooperatives
has gained momentum in the region. According to Bonner [45], Brazil is the country with one of the
largest waste pickers’ organizations.

Monitoring waste pickers’ activities is also necessary to measure their economic contribution to
informal recycling. Doing so can help improve their conditions. When the real population of recyclers
is identified, other more appropriate strategies can be designed to upgrade their living conditions. The
recognition and integration of the informal sector can result in grassroots development not only in
solid waste management, but also in poverty alleviation and environmental protection.

4.3.2. Increased Public Involvement through Incentives

To activate the waste management market, more public involvement is needed. Sometimes special
programmes are needed to boost such activities. One example comes from Curitiba, Brazil, where
the municipality initially purchased waste in exchange for transportation vouchers, which were later
replaced with more attractive foods items. Through this programme, the amount of trash in the streets
was reduced and waste could be treated as a resource. A similar garbage exchange programme was
also reported in Cuauhtémoc, Mexico. In this case, six bags of garbage were exchanged for one bag
of basic food items. The community was given the opportunity to suggest the type of food that they
would like to see in the food bags [46]. These kinds of programmes help give MSW value, making it
a resource.

4.3.3. Increased Public Engagement through Education

MSW management in LAC can also benefit from programmes designed to answer public needs,
such as awareness raising campaigns and training courses on governance. These will raise the level of
consciousness not only on the rights, but also the obligations, of all stakeholders. Incorporation of MSW
management in the formal educational curricula is required. Waste management authorities should put
more effort into creating more educational campaigns emphasizing human values and encouraging
public participation in the planning and implementation stages. Overcoming public indifference
and unsustainable practices requires effective communication, a broad public understanding of the
requirements of MSW management, and active participation of all relevant stakeholders throughout
all project stages [47].

Some LAC countries are now focusing on improving the environmental awareness of children
who are one of the most important target groups. The programme topics cover environmental concerns,
waste reduction, proper handling of MSW, and also some hands-on activities. These programmes have
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prospered in Brazil, Chile, Colombia, the Dominican Republic, Ecuador, Mexico, Paraguay, and Peru.
Programmes in Colombia and Brazil have persisted long enough to show that they are successful. The
municipality of La Molina, Peru, established the “La Molina Ecologica”, a grassroots level programme
that covers awareness campaigns which have enabled direct dialogue with families on day-to-day
MSW issues [48].

5. Summary and Conclusions

LAC, with over 600 million inhabitants, is the region with the highest percentage of city-dwellers
in the world. Already at a figure of over 80% and still increasing, the urban population is a must to
consider when managing MSW in this part of the world. The less favourable financial and institutional
issues have caused MSW management in LAC to fall behind. This paper attempted to look at the
MSW management issues as well as example solutions from the governance perspective. For the
ease of explanation, the governance concept was introduced as three types: bureaucratic, market,
and network. A summary is presented below under each governance type, together with the main
conclusions and/or observations.

Bureaucratic governance is defined by hierarchic authority, such as a government that organizes
and commands to achieve a common social goal such as MSW management. Bureaucratic governance
in MSW management in LAC suffers severely from the weak governmental power to enforce
management policies, and the uncoordinated overlapping of the institutional overlapping of the
subjects. Not being able to collect revenue for the services rendered is seen as one of the major
obstacles. As a result, municipalities have not been able to establish financial sustainability for MSW
management. The conclusions pertaining to the bureaucratic governance are as follows:

- There is evidence to suggest that collecting dues for waste services together with the electricity
bill is the method of highest return.

- Forming a public solid waste service company which has administrative and financial autonomy
and billing through a public service company could be another way to improve some aspects of
the bureaucratic governance structure as showcased by the Municipal Public Urban Cleaning
Company (EMAC-EP) in Cuenca, Ecuador.

Market governance depends on the power of market dynamics. In this model, incentives and
prices play the central role and rely on contracts and remuneration to encourage actors. The negative
perception of MSW in the LAC region has adverse effects on market governance. As a result, the private
sector interest in MSW-related business is low. The main observations under this category are
as follows:

- Some examples from the region itself tell us that the best practices such as transparency in service
contracts, award concessions to the best bidder, avoiding private use of public resources, avoiding
bribery and favouritism, and implementing monitoring and supervision systems, can increase
private sector participation.

- Microenterprises that are usually characterized by fewer employees, lower costs, and simpler
technologies represent another mechanism to enhance market governance in the region.

Network governance is a hybrid of the bureaucratic and network governance concepts, made to
encourage the participation of local communities, non-governmental organizations, and individuals.
Network governance has gained attention in LAC, especially because of its flexibility in forming
public-private partnerships, as seen in the MSW business. Waste collection in this region heavily
depends on waste pickers, who represent the informal sector. Network governance has given waste
pickers an opportunity to be organized and legitimately linked to the MSW workforce. The key
conclusions related to the network governance aspects of MSW management in LAC are listed below:
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- Network governance provides flexibility to design special programmes to activate the MSW
management market and increase public involvement, as showcased by the “waste in exchange
for transportation vouchers or food” campaign in Mexico.

- The positive environment built through PPP also provides an ideal platform to answer public
needs, such as awareness raising campaigns and training courses on governance.
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