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Municipal solid waste (MSW) has a significant degree of complexity and represents one of the major
challenges of the 215t century in urban settings of all contexts. The challenge is particularly acute in the cities
from the lowest-income countries, where poor waste management practices and related public health
implications continue to be problematic, thus, municipal solid waste management (MSWM), being considered
one of the most immediate and serious issues in these locations. Maputo City, the capital of Mozambique,
represents an example on how low-income societies have been failing to create and maintain MSWM systems,
despite the continuous efforts from the local authority. The challenges and problems within the MSWM
system in Maputo City have been increasing, ranging from technical to non-technical problems, including
weak institutional and management structure, lack or fragile relationships between stakeholders, low public
awareness and participation, waste generation increase, limited waste collection coverage, financial
unsustainability, inadequate infrastructure and equipment, and unsound waste treatment and final disposal
schemes.

The aim of this thesis is to evaluate a MSWM system to propose improvement measures and pathways, as a
contribution to the decision-making process towards integrated and sustainable systems from low-income
contexts, in a case study of Maputo City, Mozambique. The study was conducted based on the Integrated
Sustainable Waste Management (ISWM), a comprehensive approach that considers the practical and technical
elements of the waste management system, its stakeholders, and the enabling aspects. Thus, several analytical
decision-making tools and system analysis methods were applied to respond to each of the topics addressed.

Firstly, in Chapter Three, the policy and institutional aspects were accessed, through the identification
and evaluation of the barriers to the current MSWM policy in Maputo City. The findings indicated the
presence of 26 barriers distributed within six policy instruments - three for legislation and regulation; three
for voluntary agreements; four for economic instruments; five for education and influence over behavioural
change; four for monitoring, information and performance assessment; four for choice of technology; and three
for community linkages. From the identified barriers, nine, which are mainly related to institutional weakness
and lack of cooperation among stakeholders, are classified as influential/cause barriers, that is, barriers that
contribute the most to the poor waste policy performance.

In Chapter Four, the main stakeholders in the MSWM system, their role, interest, power, and the overall
access to information, knowledge and satisfaction with the structure and functioning of the system, were
evaluated; and the interrelationships related to the partnerships and collaborations and the sharing of
information were also clarified. That resulted in the identification of 35 stakeholders, categorised among six
key groups — the government, civil society, academia, service users, donors and cooperation agencies, and the
private sector. All government institutions, a donor and cooperation agency, an academic and a private sector
institution, and two organisations from civil society, featured as the most powerful and interested
stakeholders. The stakeholders with interest in the system, but with little power, included the remaining
stakeholders from academia, a civil society organisation, and three stakeholders from private sector. The
remaining stakeholders presented much reduced power or interest in the system. Moreover, on the analysis on
partnerships and collaborations and the sharing of information, at least one stakeholder from each group

exhibited a prominent set of connections with other stakeholders, however, in general, stakeholders showed a

1




significant lack of connectivity in both types of interrelationships.

The following Chapter Five dealt with the understanding of the physical elements of the waste
management system in Maputo City and the estimation of MSW flows for the years 2007 and 2014. The
findings demonstrated that after MSW generation, MSW follows five main routes, either reused and recycled
at the source, sent to material recovery markets, sent to formal and informal sites, uncollected, or disposed of
in illegal dumpsites. Between the studied periods, MSW generation increased from 397x103 tonnes to 437x103
tonnes, and material recovery increased from 3X103 tonnes and 7X103 tonnes, yet, far below the potential.
Waste final disposal in open dumps and illegal dumpsites triplicated from 76x103 tonnes in 2007, to 253x103
tonnes in 2014, due to the significant increase of waste collection coverage. The study also demonstrated the
existence of gaps in the data compilation and consistency, causing the results to vary in average, between 29%
and 71%, in 2007, and between 41% and 96%, in 2014. In turn, the sensitivity analysis clarified the
parameters that influence each flow of MSW the most, which include, the rate of waste reused and recycled at
the source, waste processed for recycling, MSW in the inner city, MSW in the municipal districts 6 and 7,
collection rate, and illegal dumping rate.

In Chapter Six, an assessment of the current and alternative waste treatment and final disposal schemes
was completed, to estimate the greenhouse gas (GHG) emissions and the costs. The business-as-usual scenario,
involves MSW being finally disposed of in open dumps, while in the alternative Scenario 2, MSW is disposed of
in a sanitary landfill, and in the Scenario 3, MSW is recovered via recycling and biological treatment (3A -
composting or 3B - anaerobic digestion), and the remaining MSW is disposed of in a sanitary landfill. The most
environmentally impactful scenarios were Scenario 2, with GHG emissions values of 260,621 tonnes CO2-eq per
year, and the business-as-usual scenario with 201,112 tonnes COz-eq per year, while Scenario 3A and 3B showed
negative net GHG emissions, -296,008 tonnes COz2-eq per year and -211,603 tonnes COz-eq per year, respectively.
In the cost perspective, Scenario 2 followed by Scenario 3A, presented the least costly alternatives, less than
US$ 1.0 million per year, and around US$ 3.5 million per year, respectively. On the other hand, the business-
as-usual scenario displayed the highest total cost, US$ 27 million per year, due to the cost of inaction, and
Scenario 3B the second highest, US$ 14.5 million per year, due to the costs associated with large-scale and
centralised facilities and equipment. Adding to that, with the potential increase in per capita income in the
future, and subsequent changes in waste composition, the GHG emissions increased in both the business-as-
usual scenario and Scenario 2, and the opposite was verified for Scenarios 3A and 3B, coupled with a significant
increment of recyclable material.

The work completed in this thesis represents a contribution to the knowledge on ISWM, as a valid concept
for cities in low-income contexts, to guide the development of environmentally friendly, socially just and

economically viable MSWM systems, within a systematic and comprehensive framework.
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