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Waste Management (WM) is a multi-dimensional sustainability challenge and needs urgent policy attention in
developing countries due to the lack of a robust system that matches the current societal growth. These growths,
along with many related factors, may have been coming up with opportunities and driving improvements in the
WM sector. However, WM planning often focuses on technical issues and ignores the effect of these factors on the
system function and sustainability, causing failures during WM implementations. Drivers are those factors or
mechanisms that significantly alter the WM system towards sustainability. Defining relevant drivers help
understand the underlying WM system characteristics to map similarities for efficient scenario development that
ease WM implementation, smooth technology transfer, sharing experiences, and best practices between countries.

This dissertation aimed to determine a relevant set of drivers and clarify the structure of their interaction to
facilitate policy planning and intervention for a sustainable WM system in developing countries. It incorporates
country- and city-level experiences to analyze the past and current state of the drivers and their implications for
future improvements. As a country with a well-established WM system, Japan was studied to present the
historical developments as a learning experience. Ethiopia represents an emerging WM system used to analyze
the current outlooks, and relevant drivers identified through the country’s experience were validated and used to
map similarities in WM systems in developing countries. Building upon the Integrated Sustainable Waste
Management concept, the study followed the holistic system approach and applied several quantitative and
qualitative methods to achieve the goal.

Chapter two presents the historical evolution of the WM system in Japan. Official documents published by the
Ministry of the Environment of Japan were reviewed, and the annual waste data were analyzed to describe the
developments in physical components and the governance aspects. It describes all the problems encountered and
the intervention implemented over time, from when the first waste administration system was established in
1900 to when the establishment of the sound-material cycle society was promoted in 2000 to recent. The study
revealed that drivers appeared and intervened stepwise, which helped planning focus on a few issues at a time.

Chapter three evaluates WM strategies in Addis Ababa, the capital of Ethiopia, using Climate change, a
strong global driver, as an indicator. A life cycle analysis was implemented to measure the emission of greenhouse
gas and black carbon, based on which the existing system was evaluated against alternative scenarios developed
on the actual and planned advances by the city government. The result of the study clarified that dealing with one
driver can raise issues for another when proper planning is not in place. The study resulted in the need to
determine all potential drivers to be considered for efficient planning.

Chapter four analyzed twenty-six potential drivers for developing a sustainable WM system and found them all
relevant in the Ethiopian context. The study employed a systematic literature review, consultation of experts, and
interpretive structural modeling to determine twenty-three key- and three objective drivers. The drivers are
diversified, highly interactive, and concurrently occurring, requiring an integrated planning approach.

Chapter five introduces a holistic approach to reducing WM scenario space for developing countries using a
mapping method based on multivariate analysis. After checking their correlation with controlled disposal, twelve
significant drivers along with controlled disposal were combined using the principal component analysis and the
hierarchical clustering approach to extract similarities that map forty developing countries into three
homogenous clusters. Overall, an efficient planning approach was presented to understand the underlying drivers

and extract similarities that reduce the number of WM scenarios that favor cooperation between countries.
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