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FOREWORD

Reaching the targets set by the Paris Agreement, the
2030 Agenda for Sustainable Development and the relat-
ed Sustainable Development Goals (SDGs) was always
going to be challenging. The emergence and rapid global
spread of COVID-19, however, has compounded the
situation. While we are still in the midst of the global
pandemic, with the true impacts still to be measured in
the years to come, it is important to note that despite
seemingly insurmountable challenges, we have wit-
nessed unprecedented rapid, collective, transboundary
and cross-sector action in the development and rollout
of a vaccine; we have witnessed hope — a hope that

the deadly virus could be eliminated, but perhaps so

too that the world could unite to actively and decisively
respond to recovery and fast track the way to SDGs with
the same urgency.

Itis, therefore, in this light that our efforts to work collec-
tively to promote, advance and mobilize climate technol-
ogies must continue with zest. It is clear that knowledge
sharing — through channels such as this report — will
provide the leverage needed for others to learn, plan
and implement their own bioenergy projects, ultimately
contributing to our collective efforts in reaching self-
reliance in energy and achieving the SDGs.

What follows in this report is an overview of bioenergy
projects from around the world, mostly implemented by
UNIDO, with funding from GEF. While the scope, tech-
nologies, applications, descriptions and results vary,
they are united by the goal to achieve reliable, safe

and affordable clean energy for people in low income
countries, bringing clean energy to some of the world’s

most vulnerable and under-served people, at the same
time, helping to reduce dependency on fossil fuels and
the associated greenhouse gas (GHG) emissions. We
are pleased to share with you a look into the relatively
small, but hugely promising bioenergy sector.

From project planning, development and rollout, to

key lessons learned, and a brief analysis of the sector
at large, readers will gain helpful insights into what it
takes to provide locally available bioenergy solutions at
household, community and industrial levels.

While it is true that some of the lessons learned from the
featured projects are context-specific — matters relat-
ing to political, financial or geographical locations, for
example, have resulted in unique approaches — it is
also true that we are not only limited to the act of repli-
cation for the project to be useful to others. The act of
harvesting (taking what is useful) or leveraging knowl-
edge (building on what is there) holds similar value in
the face of increasing urgency.

The SDGs will not be reached in isolation and one way
to work jointly for meaningful progress is to invest time
in knowledge sharing and harvesting. By leveraging the
knowledge of a wide range of successful and not so suc-
cessful bioenergy projects, it may be possible to avoid
certain challenges, be more resilient to challenges,
save time and money, and ultimately accelerate climate
action on the ground.




EXECUTIVE
SUMMARY

Over the past decades and in multiple countries,
bioenergy has supported the development of local
economies, while helping to reduce the dependency
on imported fossil fuels. If bioenergy resources are
produced sustainably, their energy use can contribute
to the reduction of GHG emissions.

Placed within the overall context of bioeconomy,
bioenergy represents a major sector, spread across the
globe, as bio-residues generated by other bioeconomy
sectors are often used as raw material in bioenergy
conversion processes. These bio-residues can be either
bio-effluents, or solid residues from forestry, farming or
wood and agro-industries.

Solid biomass is one of the most used forms of
bioenergy. It has been and is still traditionally used

for cooking or heating in many countries, especially

in developing countries (DCs) and in least developed
countries (LDCs). Gaseous or liquid forms of biofuels,
such as biogas and bioethanol, are increasingly
available and used, as biogas/biofuel projects are being
implemented all around the world, using increasing
amounts of performant conversion technologies.

Several bioenergy case studies presented in this
document provide good examples of successful
biomass, biogas, and bioethanol projects. Their key
features are presented, together with their success
factors and the lessons that can be learned from their
implementation. Moreover, their sustainability is
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the development of the local economy by creating new
jobs, using locally available biomass that would often
be left to rot, and (b) to the reduction of deforestation
and mitigation of GHG emissions. It is key to use simple,
if possible, locally made and fully proven equipment,
and make sure that there is enough raw material and
sufficient funding to sustain the projects.

In the chapter on biogas, different applications, based
on various types of waste, are presented:

e cogeneration from the use of biogas produced from
avocado waste in Kenya;

e cogeneration from biogas produced from swine and
food waste in Brazil; and

e diesel substitution by biogas for power generation
in Kenya.

All these biogas projects use proven technologies and
well-trained personnel. They are commercial projects

in which local investors expect to fully cover their own
energy requirements. They have the confidence of
financial institutions (banks and international donors),
as their financial proposals were strong, and as the
quality and quantity of the feedstock supply as well as
the off-take of the produced energy (heat and/or power)
had already been secured. They offer a great replication
potential.

In the chapter devoted to liquid biofuels, all the projects
are bioethanol projects:




