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Abstract of Thesis

In order to meet national goals and international standards to reduce greenhouse gas emissions and limit
climate change effects, all the countries are required to revise their activity sectors and identify emissions
hotspots and control them. Some regions are more threatened by climate change impacts than others, notably the
Middle East and North Africa (MENA) region. In the same context, Tunisia is one of the countries of MENA region
aiming at reducing the environmental impacts from wastewater treatment sector and increasing the share of
biogas production by 2030. Despite the high connection rate to wastewater treatment network in Tunisia, it is still
facing many struggles to advance. For instance, emissions from both wastewater treatment and biogas should
constantly checked and managed. Therefore, this thesis studied thoroughly the present situation of biogas
sustainability from an environmental point of view in Tunisia since the biogas technology is still not well spread
and assessed even though it represents a potential solution for waste management.

In the second chapter, a systematic review exploring past research about emissions from biogas especially in
wastewater treatment plants was conducted. Several screening phases and criteria allowed to select most relevant
papers in this topic. The most highlighted findings stated that the primary sources of emissions were aerobic
treatments of wastewater and anaerobic digester leakages. The most used methods to estimate emissions varied
from theoretical methods like international guidelines or other mathematical models to on-site measurements
using specific tools. The most affected impacts reported from biogas were on human health, global warming and
climate change. This topic highlighted that while some countries developed advanced technologies for biogas
production and advanced assessment tools, others are still with little to no experience in this field.

In the third chapter, the case study Tunisia was presented through its waste and wastewater management
situation and objectives. This chapter explained the contradiction between achievements of Tunisia in the
wastewater treatment field when it started and the issues hindering its present and future progress.

In the fourth chapter, possible greenhouse gas emissions in the case of installation of installation of biogas
plants all over the country were predicted. The estimation was done by selecting adequate estimation equations
from the literature and collecting specific plant data from Gafsa wastewater treatment plant, the selected
representative plant. This prediction revealed that emissions can reach up 126.59 kt COg2eq and their main
hotspots are nitrous oxide emissions from wastewater treatment by activated sludge, electricity consumption and
cogeneration. Best practice from other countries experiences can be applied to limit these emissions. This research
helped essentially to clarify the emissions profile when biogas is installed for future improvement suggestions.

In the fifth chapter, a life cycle assessment of the current wastewater treatment scenario before biogas
implementation was carried to understand the environmental impact of wastewater treatment plants in Tunisia.
It revealed that wastewater treatment process and sludge landfill are causing most of the environmental burden
of the wastewater treatment plant. By suggesting alternative scenarios and comparing them to the present
scenario, it was proven that sludge landfill should better be replaced by sludge drying and that producing biogas
reduces the total impact of the plant.

The assessment of the impact of these possible opportunities is necessary to improve the wastewater treatment
sector and encourage the revision of policies regulating emissions to be better respected by improving the current
wastewater treatment scenario in Tunisia by including the suggested options. By doing so, Tunisia will be the
pilot in MENA region of solving the slow/stagnant development in its waste management system and accomplish

beneficial actions towards the situation of the region in terms of climate change effects.
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