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Foreword
Since its establishment, the Centre has supported the
review of existing MSc programmes and has developed new MSc programmes in three schools at
NM-AIST. WISE-Futures has so far directly supported
national and regional students to pursue a degree in
the ﬁeld of water, sanitation and sustainable energy,
and has established 12 partnerships with public and
private sector actors. These activities have strengthened and expanded existing collaborations in the
areas of teaching and learning, research and publications, and outreach programs. For instance, each year,
two PhD students go for a laboratory exchange visit to
I am delighted to introduce the ﬁrst edition of the
WISE-Futures newsletter. We intend to make it a regular
publication and use it to keep you in touch with the Centre’s
news and developments.
The Centre for Water Infrastructure and Sustainable Energy
Futures (WISE-Futures) is one of the 24 East and Southern
Africa Higher Education Centres of Excellence (ACE II) initiated by the World Bank. The Centre is hosted by the Nelson
Mandela African Institution of Science and Technology
based in Arusha, Tanzania.
WISE-Futures started operating in June 2017 and looking
back, I am very impressed by the progress made in the last
two years. The Centre has managed to fulﬁll its objectives
and that of NM-AIST, which is to become a world-class
research-intensive institution. This has been achieved
through the Centre’s own initiatives in implementing sets of
activities including strengthening the learning and research
environment and increasing collaborations with both public
and private partners.
I would like to express my gratitude towards the Government of Tanzania in agreeing with the World Bank to set up
Centres of Excellence in Tanzania, and thank the Ministry of
Education and the Inter-University Council of East Africa
(IUCEA) in seeing the potential for the Centre to be hosted at
NM-AIST. I am also very grateful for the support of
NM-AIST management towards the centre and all members
who directly or indirectly assisted and supported WISE-Futures since the proposal write up. I appreciate all students,

the Republic of Korea under the collaboration with
Korea Maritime University. Another MSc student has
been attached to A to Z Textile Mills Ltd for his internship, where he did research that will provide a solution
to the industry’s wastewater management problem,
and soon 12 students will go to India for 3-6 months
as part of an exchange program.
The Centre has been awarded ﬁve projects, raising
almost 400,000 USD to support Centre activities. Two
of these projects support students in tuition fee,
research and other needs. In addition, we have started
a series of short courses which involve different practitioners from the agriculture and irrigation sectors. So
far, we have conducted two short courses titled “African Irrigation Development: Planning for a productive
future” on 10th-21st December 2018 and 4th-15th
March 2019.
The Centre’s ﬁrst International Conference took place
in December 2017, followed by the second International Conference in September 2018. Both conferences
brought together national and regional researchers
and students to discuss development challenges and
solutions. The third International Conference in collaboration with Innovative Technology and Energy Centre
(iTEC) will take place on 12th and 13th August 2019 at
NM-AIST.
Enjoy reading the ﬁrst edition of our newsletter.

faculty members, and partners who have contributed
immensely to us achieving our targets. Finally, I want to
thank my strong WISE-Futures team for their commitment

Dr. Hans Komakech

and dedication towards the Centre.

Centre Leader-WISE-Futures
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ABOUT WISE-Futures
BACKGROUND
The Centre for Water Infrastructure and Sustainable Energy Futures (WISE-Futures) is an African
Centre of Excellence hosted by the Nelson Mande-

VISION

la African Institution of Science and Technology
(NM-AIST) in Arusha, Tanzania. WISE-Futures is
one of the East and Southern Africa Higher Education Centres of Excellence phase two (ACE II) supported by the World Bank. WISE-Futures was
declared effective by the World Bank on January
26th, 2017. The Centre focuses on three priority
areas:

To achieve excellence in teaching, learning,
research, and outreach in water, sanitation and
energy security. Together with NM-AIST, the
Centre can provide an excellent learning environment for graduates to specialize in water
and energy related ﬁelds.

Water and sanitation security
Water resources security
Energy security
WISE-Futures aims to create impact on the ground
by developing the local capacity to solve practical
problems in the areas of water, energy and sanita-

OUR MISSION

tion. It also aims to contribute to capacity building
through various projects and by delivering a
number of tailor-made trainings to professionals.

To provide an excellent learning environment
for (PhD and MSc) students who specialize in
water and energy related ﬁelds.

OUR OBJECTIVE
To contribute to the transformation of African
economies by assembling a critical mass of highly
skilled water, sanitation and energy professionals
who are able to deliver cutting-edge research and

To provide a stimulating environment for early
career researchers aiming to solve pressing
problems related to water, sanitation and
energy security.
To

strengthen

regional

and

international

research collaborations in order to promote the

innovations for the sector. WISE-futures aims to

development of cutting-edge solutions for

make a tangible contribution to achieving all

water, sanitation, and energy challenges

sustainable development goals in water, sanitation
and

energy

through

research/publications,

outreach programs, and training.

2

MEET SOME OF
OUR MSc
AND PhD STUDENTS

I am Jean Gildas Tapsoba from Burkina
Faso. I am studying an MSc. in Water

Supply and Sanitation. My research title is
“production of biogas as a waste management option for textile sludge, a case study
of A to Z Textile Mills Ltd”. The aim of this
research is to test the biogas production
potentials from Effluent Treatment Plant
(ETP) sludge, as a solution for waste
minimization in textile industries. The
expected outcomes of this research are the
following:
First, the host institution will benefit from the results and biogas could be used as
an alternative source of energy for the company. Secondly, biogas production
using ETP sludge will act as a waste management strategy for the company and
eradicate sludge accumulation on the surrounding land. And last, to the commu-

My name is Joseph John Mollel. I am Tanzanian,
and currently studying for an MSc in Sustainable

Energy Science and Engineering. My research title is

“Biomass derived electrodes for supper capacitor

applications” and the aim is to fabricate a super
capacitor for energy storage application purposes.

The energy demand has forced the world to look for
more sources of energy, and the focus has been

towards renewable energy. However, as far as we

know, renewable sources are intermittent, hence

energy storage devices that can meet the required
demand is a must. The super capacitor has a wide

range of applications from charge storage for portable devices like telephones, laptops and wearable

devices to large applications like electric cars. It can
also be applicable as a stand-by power storage to

nity, the positive results of this research will contribute in environmental protection, therefore public health protection. This will improve the living environment
of the nearby communities.
I am happy and I appreciate the WISE-Futures scholarship since it has greatly
contributed to my program. I have been able to perform major activities such as
field work and laboratory analysis. Also, the collaboration between the sponsor
and the host institution has helped me to undertake some field work, which is
beneficial in terms of experience and improving skills
My name is Sebahire Felicien. I am from
Rwanda and studying a PhD in Hydrology and

Water Resources Engineering. My research
title is “optimization of a wastewater treatment
system for resource (Biogas, Nutrients, etc.)
recovery”.
My study aims to generate information that
may be useful in wastewater treatment system

smoothen the power supply process.

optimization based on working conditions. The
research will therefore focus on the optimization of the decentralized wastewater

towards enhancing learning and research have

treatment system (DEWATS) parameters while maximizing resource recovery.

dent that I will be able to come up with a device at the

when they encounter the similar projects of waste and wastewater management.

WISE-Futures sponsorship and activities geared

enabled me to reach my reseach goals and I am confi-

The outcome of my research will be used by other researchers and decision makers

end of my studies.

To the community, the study supports and promotes the use of clean and renewable

WISE-Futures is currently sponsoring 50
Students at MSc and PhD levels within
the areas of Water, Sanitation and
Energy. All students have completed
their coursework and are currently at
different stages of their research activities.

energy under form of biogas production. It also fights against environmental
pollution as wastewaters are well treated prior to their disposal. It shows a big
picture on how to recover nutrients from wastewater treatment, which can be used
to improve agricultural productivity.
The scholarship from WISE-Futures contributes and will contribute a lot to the
success of my PhD research through many things: providing trainings through
lectures, research fees, career guidance and academic mentorship.
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The aim of this study is to explore whether traditional irrigation
schemes are inefficient and suggest the best intervention for improving water use efficiency. This research will focus on understanding
the magnitude and dynamics of various components of the water
balance such as evaporation, crop transpiration, runoff, deep drainage
and soil water storage in the rice field in order to determine what
percentage of water is being used by the plants and what percent is
"lost". The information will assist in assessing on-farm water use
efficiency in farmer-led irrigated paddy fields.
My name is Hamisi Ally Mrope. I am from Tanzania and studying
a PhD in Sustainable Energy Science and Engineering. My research
is on the investigation and development of 10kW high efficiency
cross-flow hydroturbine. The main objective of my study is to
improve the efficiency of a cross-flow hydroturbine. This will
include collecting and analyzing data for design and building a larger
scale cross-flow hydro turbine model of 10 kW which will have an
efficiency of more than 88%, for rural electrification in Tanzania.
Tanzania has a vast hydropower potential which has not been fully
tapped. The country has a projected population of 59 million people
of which 70% (41 million) reside in the rural areas and 30% (18
million) in the urban areas. Despite that the potential precipitous
rivers emanate from the highlands in the rural community, only 7%

Therefore this research will improve on-farm water use efficiency
and water productivity in farmer-led smallholder irrigation schemes.
The results obtained from this study will assist farmers and other
stakeholders in managing irrigation water efficiently, and also inform
farmers about how much water they have, so that the available
amount could be shared equitably and sustainably among farmers
and the community. This will assist in reducing the unnecessary
application of irrigation water into the field while maintaining
optimum growth of crops.
This is the golden opportunity to work on my dream. If not for WISE
Futures scholarship, I would have been forced to wait for another two
or three years to be sponsored by my employer or I was supposed to
take a loan to cater for my education.

of the rural communities are connected to electricity supply. Due to
this comparatively low overall rate of electrification there is a need

My name is Jophillene Bejumula. I

to build up local capacity addressing all aspects of efficient mini

am Tanzanian and studying an MSc

hydropower development in the precipitous rivers for the future.

in

This will benefit poor Tanzanians residing in the rural areas, who do

fluoride in fish grown in fluoride rich

in many ways to me succeeding in my PhD studies. Wise-Futures, in

of this programme to conduct some part of my research. I stayed in
South Korea for four months, designing a cross flow turbine and
conducting numerical simulations.

and

“assessment of bioaccumulation of

I appreciate Wise-Futures because their scholarship has contributed

student exchange programme. I visited South Korea as a beneficiary

Science

Engineering. My research title is

not have access to electricity despite the vast hydropower potential.

collaboration with Flow Informatics Lab in South Korea, initiated a

Environmental

water case Ngarenanyuki ward”.
The main objective of my research is to investigate the accumulation
of fluoride and associated impacts on Tilapia and Catfish farmed in
ponds. My research will help to explore the extent to which fish are
affected in their growth and development due to fluoride exposures.
It will also establish the baseline information for intervention and
mitigation of fluoride polluted waters. The outcome shall enable

My name is Rosemary Kavishe.

fisheries managers and wildlife conservators to opt for the best

doing an Msc. In Hydrology and

and thus ensure the health and safety of human communities from

I am from Tanzania, and I am
Water Resources Engineering.
My research title is “assessing
on-farm water use efficiency of
irrigated paddy-rice in a smallholder irrigation scheme in north-

approach to conserve and farm aquatic organisms, particularly fish,
high fluoride rich waters.
Wise-Futures has given me hope and fulfilled my passion to take part
in conserving our environment for sustainable development. This
program is enriching me with knowledge, research skills and experience to innovate and create jobs for the entire community.

ern Tanzania”.
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My name is Lucia Petro. I am Tanzanian and
studying an MSc in Sustainable Energy Science
and Engineering. My research title is “optimization of domestic biogas stove burner for efficient
energy utilization”.
About 80% of the people in Tanzania have limited
access to grid power and they depend on the
utilization of firewood and charcoal for cooking,
which causes several smoke associated diseases
that affect women and children.
The LPG burner stoves would be used to solve the problem. Biogas fuel has been reported being among the best alternative fuel. However, the normal LPG burner stove cannot
work directly on biogas because biogas gets generated at atmospheric pressure. This
My name is Acheles Karungi. I am from
Uganda, and I am studying an MSc. In Sustainable Energy Science and Engineering. My
research is titled “Production of Acetone-Butanol-Ethanol (ABE) fuel from sugarcane straw
through optimized microwave-assisted alkali
pretreatment”. ABE is an important biofuel
which can be blended with petrol and diesel for
reduced gas emissions and improved engine
performance.
The aim of my research is to biologically
produce ABE fuel from sugarcane straw, also
known as sugarcane trash. This is an abundant
crop residue which is usually burnt in the
pre-harvest or post-harvest of sugarcane around
sugar processing industries. The study will also
assess the suitability of sugarcane straw derived
ABE fuel for blending with petrol and diesel
fuels.
I expect that the product of my research will help
address the environmental concerns associated
with using petroleum fuels and the massive
burning of sugarcane waste. Secondly, the
research will contribute knowledge on the potential of sugarcane straw in biofuel production and
demonstrate material value addition in sugarcane
growing communities.
The benefits of WISE-Futures have been invaluable and amazing. The support and care
displayed by the Centre management have not
only enabled my access to an enriching learning
environment but also a comfortable mode to

study will focus on modification and fabrication of the existing LPG burner to suit for
the cooking application. The successful utilization of biogas technology can result, not
exclusively in energy generation and bio-fertilizer production, but likewise in other
social and ecological benefits including improved sanitation from more effective
function of human and animal waste products, and reduction of imported fuel oil. The
technology has the potential to contribute to the mitigation of greenhouse gas emissions.
The usage of biogas for cooking leads to cleanliness with no health hazard to women
and female children and eliminating the everyday job of gathering (collection) and
transportation of firewood, thereby biogas technology could reduce the workload.
WISE-Futures’ initiatives have played a key role in providing an excellent learning
environment for training top-notch Masters and PhD graduates specializing in water,
sanitation, and energy-related fields. WISE-Futures offered me a scholarship for a
Master degree to strengthen my academic and research capacity, which will enable me
to solve various problems related to my field of study.
I am Lynder E. Gesase from Tanzania. I am studying an
MSc in Sustainable Energy Science and Engineering, and
my research title is “Manihot glaziovii bonded and bioethanol infused charcoal dust briquettes; a new route of addressing sustainability, ignition, and food security issues in
briquette production”.
My study is aimed at developing and characterizing
charcoal dust briquettes bonded with wild cassava, Manihot
glaziovii, and also the use of bio-ethanol to enhance briquette ignition. The research will
add knowledge in the use of Manihot glaziovii as a novel binder for charcoal dust
briquettes as well as the use of bio-ethanol for enhancing ignition of briquettes. Charcoal
dust is regarded as waste which is dumped directly into the environment. This leads to soil
pollution, groundwater sources pollution, and also air pollution. Thus, converting this
waste material into briquettes using Manihot glaziovii, a non-edible plant with high starch
content, is a new route of addressing sustainability and food security in briquettes production and it is both an economical and environmentally friendly approach towards solving
the energy demand challenges facing the world today.
WISE-Futures has enhanced and stimulated the learning and research environment, which
will immensely contribute towards the completion of my study.
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PROFESSIONAL COURSES
WISE-Futures short course tackles the challenges of African irrigation development
35 irrigation experts from several ministries, NGOs, universities and local government offices from various African countries
have participated in the short course titled “African Irrigation Development: Planning for productive future”. The two weeks
short course was organized with the University of Manchester. The first intake was on 10th -21st December 2018 and the
second intake was from 4th-15th March 2019.
The course aimed at addressing knowledge gaps related to irrigation and water management in Africa, in a bid to empower
participants to come up with interventions that increase the yield, reduce food insecurity and to create employment in the
agricultural sector.
As part of the course, participants were trained in remote sensing techniques for improved decision making in irrigation management. They accessed satellite imagery of a scheme in Madibira, Southern Tanzania. With that, they could visualize the area
under irrigation and different crop development stages. Other key issues covered in the training included an introduction to
the use of Open Data Kit (ODK) software tool for mapping irrigation development, groundwater irrigation, value chain analysis in irrigated agriculture, irrigation and gender, Global Crop Monitoring tool developed by NASA Harvest project for mapping irrigation development, and participatory irrigation design.
The participants went on a field trip to Moshi, where they visited the Mandaka Mnono, Lower Moshi, and Mawala irrigation
schemes. They saw instances of shallow well irrigation in Kahe, and of drip irrigation with groundwater in Uchira. They also
visited the Afrisem Seed Farm in Arusha.
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COMMUNITY ENGAGEMENT

WISE-Futures, in collaboration with WaterAid Tanzania, is supporting the implementation of an Arusha District Council
water project supported by DFID. The project goal is to ensure sustained access to water and sanitation services in five
villages of Arusha District Council. The outcome of this project will contribute to achieving the UN sustainable develop-

ment goals of leaving no one behind, and fulfilling the national target towards becoming a middle-income country. More
than 50,000 men and women will benefit directly from the project.

Construction of Pumping station and treatment plant

Construction of Seuri and Ekenywa distribution
line to Ngaramtoni

URBAN SANITATION MAPPING AND FAECAL SLUDGE
CHARACTERIZATION
WISE-Futures is working with SNV-Tanzania to conduct a sanitation mapping and faecal sludge characterization study in
the towns of Arusha and Shinyanga.

The consultancy aims at improving the capacity of LGAs in planning and decision making for sanitation, and strengthening

the processes of informed choice selection of viable and effective faecal sludge treatment and re-use options in Arusha and
Shinyanga City. The project expects to contribute to achieving access to safely managed sanitation and improve hygiene
behaviour of more than 200,000 and 160,000 people in Arusha and Shinyanga respectively.

Sampling feacal sludge form septic tank.

Sampling feacal sludge from vacuum emptying
truck
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PARTNERSHIP/COLLABORATION
The Centre has already signed 10 partnership MoUs with both public and private sector partners, such as industries and

universities, for joint collaboration in teaching and learning, research and publication, outreach programs, students and facul-

ty exchange, and resources mobilization, both regional and international.

The World Bank and the Department of Science and Technology India signed an MoU on 11th March 2019 in India. This

signing was followed by a meeting at the Indian Institute of Technology Roorkee 12th-13th March 2019 on how to implement
activities related to strengthening the African Centres of Excellence (ACEs). WISE-Futures Deputy Centre Leader Dr. Yusufu
Abeid Chande Jande and Prof. Alfred Muzuka from the Nelson Mandela African Institution of Science and Technology
attended this meeting from 11th-13th March 2019.

The collaboration resulting from the Indian meeting intends to support capacity building through knowledge transfer for a

number of students enrolled in the ACE’s Masters and PhD programs and through a faculty exchange. The Centre will send

four PhD students, two MSc students and four academic staff to the Indian Institute of Technology (IIT) each year. Similarly,
WISE-Futures will be receiving one faculty member from the IIT each year.
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EVENTS CONDUCTED BY WISE-Futures
in collaborations with Partners
1st International Conference on Water
Infrastructure and Sustainable Energy
Futures in a Changing Environment
from 4th-8th December 2017.

2nd

International

Workshop

on

Global

Research Challenges in Africa Compared to
Japan held on 19th -20th February, 2018.This
Workshop was conducted in collaboration
with The University of Tokyo (UT).

Workshop on Nuclear Technology for
Water and Food Security from 23rd -03rd
August 2018 Organized by the two
African Centres of Excellence (ACE):
Water Infrastructure and Sustainable
Energy Futures (WISE-Futures) and
Centre

for

Advancement,

Research,
Teaching

Agricultural
Excellence

and Sustainability in Food and Nutritional Security (CREATES).
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2nd International Conference on Water
Infrastructure and Sustainable Energy
Futures in a Changing Environment on
12nd -13rd September 2018.

1st short course on African Irrigation
Development:

Planning

for

a

Productive Future from 10 -21st
th

December 2018. This short course
was conducted in collaboration with
The University of Manchester.

2nd short course on African Irrigation Development:Planning for a
Productive

Future

on

4th-15th

March 2019. This short course
was conducted in collaboration
with The University of Manchester
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Partnership

PICTORIAL EVENTS

Outreach

Capacity Building
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Learning and Research activities.
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UPCOMING EVENTS

Scholarship Opportunities
PASET-RSIF, PhD scholarship in
Materials Science and Engineering
(MaSE) at The Nelson Mandela African
Institution of Science and Technology
Closing date for applications: 22nd July 2019
WISE - Futures

For more info visit www.wisefutures.ac.tz

WISE - Futures

2019 WORKSHOP ON NUCLEAR TECHNOLOGY FOR WATER AND
FOOD SECURITY

HOST: The Nelson Mandela African Institution of Science and Technology
(NM-AIST), Arusha.
ORGANIZED by African Centres of Excellence (ACE): Water Infrastructure and
Sustainable Energy Futures (WISE - Futures)
DATE: July 22nd - 2nd August 2019
LOCATION: NM-AIST Tengeru Campus, Arusha,Tanzania
TARGETED PARTICIPANTS: Academicians, Policy makers, Researchers, Medical
doctors, and pharmacists.
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http://ices.snu.ac.kr/

International Conference on Energy, Aquatech and Sustainability
August 12 (Mon.)-13 (Tue.), 2019

The Nelson Mandela African Institution of Science and Technology
Arusha, Tanzania

Important dates
Abstract Submission
Acceptance Notification
Early Registration
Full Paper Submission

May. 30, 2019
June. 10, 2019
Jun. 30, 2019
July. 10, 2019 (Optional)

Committee

Conference Chairs

Registration Fee

Prof. Sung-Hoon Ahn (SNU)

Category

Early registration

On-site registration

Date

By Jun 30, 2019

From July 10, 2019

Regular

USD 400

USD 500

Student

USD 200

USD 300

Audience

Prof. Emmanuel Luoga (NM-AIST)

Organizing Committee Chairs

Free

Prof. Jeyong Yoon (SNU)

Dir. Taegyun Kim(NOW)

Dir. Jihyun Moon (iTEC)

 Best Paper Awards and Best Poster Awards will be awarded.
 Selected full papers will be published in Journal of Appropriate Technology

• Wind
• Geo-Thermal

• Purification
• Irrigation

• Desalination
• Rainwater

• Health
• ICT

• Agriculture
• Rehabilitation

• Environment
• Education

• Carbon Reduction • Recycling
• Green Manufacturing

• Policy
• Management

• Social Enterprise • Tourism
• Public Private Partnership

Organizers
• Architecture

Climate Change & Sustainable Development

Contact email :
Wise.admin@nm-aist.ac.tz

Prof. Gwy-Am Shin (Ajou.Univ)

Prof. Kwanwoo Shin (Sogang Univ.)

Mr. Woo-Kyun Jung (SNU)

• Solar
• Hydro

Sponsored by

Prof. Yong-Soo Kim (Hanyang Univ.)

Secretaries General

Topics & Scopes

Business & Policy

Dr. Hans Komakech (NM-AIST)

Prof. Ji Hyang Kweon (Konkuk Univ)

regular/student registered presenter with submitted abstract.

Appropriate Technology

Prof. Junseok Hwang (SNU)

Dr. Herb Rhee (iTEC)

Publication Committee Chairs

Please contact to wise.admin@nm-aist.ac.tz by Jun 15, 2019
ͤ Invitation Letter is available only for

Water

Prof. Eunnyeong Heo (SNU)

Advisory Committee Chairs

ͤ There will be special discount for participants from Africa.

Renewable Energy
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Innovative Technology
and Energy Center

Water Infrastructure
and Sustainable Energy
Futures

Nelson-Mandela
African Institution of
Science and Technology

Seoul National
University

Academic Society for
Appropriate Technology

Institute of Advanced
Machines and Design

E3Empower

Co-organizers
National Research Seoul National University
Foundation of Korea
Social Responsibility

Seoul National University
Department of
Materials Science
and Engineering

International
IT Policy
Program, SNU

Scientist and
International Global Network for
Engineer
Energy Policy Sharing Appropriate
Technology
without Borders
Program, SNU

University
Industrial
Technology Force

Tanzania Embassy in
Republic of Korea

Center for Gendered
Innovations in Science
and Technology Research

Hybrid Manufacturing Consortium

PARTNERS AND COLLABORATORS

CONTACT DETAIL

Water Infrastructure Sustainable Energy Futures

P.O.Box 9124 Nelson Mandela Arusha, Tanzania
wise.admin@nm-aist.ac.tz
www.wisefutures.ac.tz

@wisefuturestz

WISEFuturestz

