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PREAMBLE: Science, Technology, Research play a key role to the development of Rwandan society. They
provide fundamental tools for transformation of wealth creation and improved quality of life and economic
growth of society. This newsletter highlights the forthcoming engagement with Rwandan researchers
in diaspora. It also presents the rationale on the Research and Innovation Mobility (RIM) Grant as a tool
to improve R&D and an initiation of strategic partnerships with the East African Science & Technology
Commission (EASTECO) and the Embassy of Israel in Rwanda. It also pinpoints two interventions: one by
Amb. Dr. Diane Gashumba at the Development Research Conference (DevRes2022) in Uppsala, Sweden and
NCST contribution during UN High-Level Political Forum 2022 on Sustainable Development on 12 July

2022.
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Engaging Rwandan Diaspora to Strengthen Technology and
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BACKGROUND: Diaspora com-
munities are populations from
a given nation living abroad
and having ties and exchanges
of various types with the com-
munity both in their native and
destination countries’. As many
global diasporas, Rwandan
Community Abroad (RCA) in
this bulletin denoted as "Rwan-
dan Diaspora" have powerful
sources of external potential to
contribute to Rwanda’s Nation-
al Innovation System (NIS) de-
velopment. In this bulletin, NIS
refers to a continuum of tech-
nology and innovation flow:
research and development
(R&D), technology develop-
ment and validation, and tech-
nology principles proven into
actual system in operational
environment. Thus, NIS may in-
clude creative enterprises and
institutions such as universities
and research institutions at na-
tional level, and an intercon-
nected system of infrastructure
and collaborations that create
and transfer knowledge and
skills that evolve with new tech-
nologies. On 16" March 2022,
through the facilitation of the
Ministry of Foreign Affairs and
International Cooperation (MI-
NAFFET), National Council for
Science and Technology (NCST)
held a virtual meeting with
leaders of RCA to examine and

develop a strategy for collabo-
rations with scientists, research-
ers, innovators, tech investors
and philanthropists to contrib-
ute and strengthen NIS excel-
lence in Rwanda.

RATIONALE: Diaspora commu-
nities have high potential to
enhance broad collaborations
including in the areas of NIS
strengthening application and
diffusion of technology, R&D
programs, skills development,
and contribution to overall in-
dustrial and economic growth.
Our goal is to continue to en-
gage and scale up collaborative
opportunities with Rwandan
Diaspora, specifically engaging
renowned scientists, research-
ers, innovators, tech investors
and philanthropists to strength-
en partnerships and leverage
science, technology and inno-
vation (STI) and R&D programs
performance. This shall improve
human scientific capacity in na-
tional institutions and contrib-
ute to innovation growth. Of
note, some diaspora communi-
ties have had large share of their
countries’ economic growth.
New Zealand’s diaspora has
grown markedly in recent de-
cades to one of the largest com-
pared to general population. In
2016, the New Zealand diaspora
was 13.5% of the national pop-

ulation and had the 3" high-
est share of economic growth
among the Organization for
Economic Co-operation and
Development (OECD) countries.
This highlights the potential for
broadening collaborations in
the application and diffusion
of technology in Rwanda. It has
been observed that Diaspora
communities support long-
term economic growth of their
nations?. They contribute 0.6%
to the economy of emerging
and developing countries, with
a high potential for sub-Saharan
Africa.

CONTEXT: In March 2022, a
meeting took place with Rwan-
dan Diaspora as part of NCST ef-
forts to broaden collaborations
in the areas of STI. This is aligned
to the STI Policy (June 2020) un-
der objective 2: Increased Sci-
entific and Technology Output.
This objective has a strategy
that highlights the need of en-
gaging STl and R&D Rwandan
diaspora through “Strengthen-
ing the cooperation with the
Diaspora and International
scientists and innovators”. One
of the recommendations of the
March 2022 meeting was to: a)
establish a platform of profiles
of education, place of work,
expertise and areas of interest
for STI and R&D for scientists,

'Taslakian et al., 2022 Global Health Action Vol 15, 2009165 https://doi.org/10.1080/16549716.2021.2009165
2How Diasporas Can Boost Home-Country Growth by Pritha Mitra et al 2016 accessed on 23rd August 2022 at https://blogs.imf.org/2016/05/18/addition-
by-subtraction-how-diasporas-can-boost-home-country-growth/
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researchers and innovators
from RCA; and b) to invite
scientists, researchers and
innovators from RCA for a
visit in Rwanda to discuss STI
and R&D progress and op-
portunities both in Rwanda
and globally through confer-
ences, workshops and semi-
nars.

Therefore, on 3-7" October
2022, NCST will host several
field visits and symposium as
a preliminary engagement of
5 Rwandans from Diaspora.
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Figure 1. Main objectives of the NCST-Rwandan Diaspora collaboration in technology and Innovation
for Development

The latter are expected to be a springboard for more interactive collaborations with broader RCA. Among
the 5 invited Rwandans from Diaspora, two will also provide public lectures at symposiums and participate
in networking workshops with NCST Council Members on 6-7t October 2022. The October 2022 Diaspora
symposium goals are elaborated in Figure 1.

PRELIMINARY ENGAGEMENT: The 3-7" October 2022 program shall include the 5 selected Rwandans
from Diaspora namely Dr. Jack Ngarambe (South Korea), Mr. Alain Patrick Ndengera (Canada), Dr. Jimmy

Nsenga (Belgium), Dr. Joseph Hategekimana (Finland) and Dr. Maxima Binama (China) who will participate
in field visits at selected Rwanda technology and innovation infrastructures.

Dr. Jack Ngarambe Mr. Alain Patrick Dr. Jimmy Dr. Joseph Dr. Maxima Binama
Kyung Hee University Ndengera Nsenga Hategekimana Harbin Institute of
in South Korea. Consultant in Quebec Software Tech University of Turku in Technology (HIT),
Canada Architect in Belgium Finland China
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Figure 2. Looking into the Future: Timeline of NCST-Rwandan Diaspora collaboration agenda

We are looking forward to de-
veloping broader collaborations
with a wider network of scien-
tists and innovators from Rwan-
da Diaspora in areas of science,
application of technology and
innovation (Figure 2). This shall
be a springboard to trigger and
stimulate an evolution of Rwan-
dan diaspora-led broad array of
R&D outcomes and innovations.
Our goal is that Rwanda’s devel-
opment is anchored by industrial
growth based on technology, and
a regional African hub of scientif-
ic and knowledge-led economy
through:

a. Developing networks: Our
goal is to develop and strengthen
essential networks for deepening
building partnerships through
communication that enables tan-
gible research and technology
application with Rwanda Diaspo-
ra in the field of science, technol-
ogy and innovation (STI).

b. Encouraging investment:
We will encourage and support
Rwandan Diaspora investment
in the areas of technology and
innovation growth such as col-
laboration research and develop-
ment (R&D), application of novel
technology developed in high-
income countries.

¢. Reducing technology-related
investment costs: We will pro-
vide advocacy to Rwandan Dias-
pora, their collaborators, innova-
tors, investors and philanthropists
who intend to invest in R&D and
technology development proj-
ects. These may include grant
schemes, prototypes, private
sector investor in any application
and diffusion of technology. This
shall also include improving in-
frastructure for R&D, shared core
resources, removing any barriers
encouraging and fostering mar-
ket on technology proof of con-
cepts in Rwanda.

WWW.ncst.gov.rw info@ncst.gov.rw | oy f @ @NCSTRwanda

d. A strong partnership strate-
gy: We will continue to provide
key progress on technology de-
velopment to advance novel in-
novations to improve citizens
wellbeing and stimulate indus-
trial growth. Through Rwanda Di-
aspora networks, we will engage
and mobilize elites and their
leaders to encourage collabora-
tive projects to close the identi-
fied technology gaps in Rwan-
da, and also ensure regional and
global context partnerships such
as attracting African and global
researchers for Rwanda to be-
come a regional hub for R&D and
innovation.

The long-term goal is to attract
more diaspora, strong and high-
end collaborations with an array
of opportunities so that Rwanda
becomes a hub for broader tech-
nology investment now and in

the future.




Cooperation in Science, Technology and Innovation (STI):
Partnership with EASTECO and Israel to Strengthen STl and R&D in
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BACKGROUND: Engaging in a
strategic partnership is an im-
portant response to some of
the issues affecting the scientif-
ic and technological world, in-
cluding restrictions in policies,
and inadequacy in coordinating
networks of innovators and re-
searchers. The National Coun-
cil for Science and Technology
(NCST) was created in that spirit
with the mandate, among oth-
ers, to cooperate and collaborate
with other advanced regional
and international institutions of

and Technology
excellence with similar mandate.

Partnership may be informal or
formal. A partnership is informal
when there is no signed agree-
ment but there is a collaboration
between two or more institu-
tions whereby, they jointly im-
plement activities agreed on. As
for the formal partnership, there
is an established and signed col-
laboration agreement between
two or more institutions. In this
form of partnership, institu-
tions are abided by the signed

agreement. However, before es-
tablishing a formal agreement,
there is a need for an initiation
process between institutions
willing to partner by signing the
agreement as a proof that they
have a common interest.

In this regard, NCST has recently
initiated strategic partnerships
with the East African Science
and Technology Commission
(EASTECO) and the Embassy of
Israel in Rwanda.

EAST AFRICAN SCIENCE AND TECHNOLOGY COMMISSION (EASTECO)

Established as an institution of the East African Community (EAC) by the Summit of the EAC Heads of
States in 2007 and operational in Kigali since 2015, its objective is to promote and coordinate the de-
velopment, management and application of Science and Technology in EAC Partner States to support
socio-economic development, and regional integration to increase investment in STl as key drivers and

Develop Regional Science, Technology and Innovation Policies:
Development of regional STI policies and frameworks
Strengthening of the regional STI knowledge management

Priority area 2

Priority area 3

Priority area 4

Advancement and Innovation:
oEnhancement of STEM education
oLeveraging of scientific research

Promotion of Scientific Knowledge, Technology

oSupport for innovation and commercialization of technology

Support to Application of Science, Technology and Innovation

(STI) for Socio-Economic Development:
Increase value addition in agriculture

Promotion of Technological solutions in energy and environment
Enhancement of bio-technological initiatives

Support for export-oriented industrial development and trade
Information and communication technology as across-cutting area

Strengthen Governance and Institutional transformation:
oStrengthening of EASTECO's institutional framework
olmprovement of collaboration and partnerships in STI

Figure 1. Four EASTECO Strategic Priority areas

& www.ncst.gov.rw

info@ncst.gov.rw

DYy f @ @NCSTRwanda




enablers of sustainable region-
al development and socio-eco-
nomic transformation, as well
as creating an enabling envi-
ronment for their application. In
compliance with 6" EAC Devel-
opment Strategy, 2022-27 and
EASTECO Strategic Plan 2022-
2027, EASTECO Activities cover

the above mentioned Strategic
Priority areas (Figure 1).

Obviously, EASTECO and NCST
have a common mission of
strengthening cooperation in
scientific research, technology
development and innovation.
Both institutions acknowledge
the critical role played by STI in

EMBASSY OF ISRAEL IN RWANDA

Science and Technology in Isra-
el is one of the country's most
developed sectors. This state of
the art has led the country to
becoming a pioneer in technol-
ogies, profitable business oppor-
tunities, and high investments
return. Therefore, renowned
companies such as Tata and Citi
bank just to mention a few, have
established innovation centersin
Israel. This was achieved because
the Government supported and
invested in Israel's innovation
ecosystem and became the
world's 2"* highest R&D expendi-
ture as a percent of GDP (4.3%)
in 2015. The following was the
strength of Israel’s focus: Highly
innovative companies operating
in the country; Strong R&D ca-
pabilities; Educated and skilled
workforce; Government Sup-
port; Investment Support; and a

Flexible, Creative Economy. Isra-
el is sharing its experience and
supporting the advancement of
Science and Technology through
its Embassies in various coun-
tries, where, Israel has currently
established many STEM centers
in Ethiopia, South Soudan, Ken-
ya and Rwanda.

The Embassy of Israel in Rwanda
has initiated activities to sup-
port in the area of Science and
Technology where, currently,
the Embassy of Israel in Rwan-
da has funded the implemen-
tation of STEM Power Lab locat-
ed at the University of Rwanda
with the purpose to strengthen
Mathematics and Science edu-
cation by introducing hands on
enrichment program in Science,
Technology, Engineering and
Mathematics disciplines for pre

addressing Sustainable Devel-
opment Goals and in economic
growth and recognize the need
to execute specific collaborative
activities to promote the devel-
opment, dissemination and ap-
plication of STI for a better life of
EAC citizens.

University youth. This hub will
enable youth to become innova-
tors and researchers at early age.

On the other hands, Rwanda has
made significant progress, and
continues to develop its institu-
tional policies and infrastructure
for improved R&D productivity
to drive industrial growth and
citizens wellbeing. A coopera-
tion between Israel and Rwan-
da shall strengthen application
of science and technology and
improve innovation to leverage
Rwanda’s vision 2050 to become
a high-income economy.

Therefore, there is a strong need
for NCST to learn and benchmark
from the innovation ecosystem
of Israel.

AREAS OF PARTNERSHIP WITH EASTCO AND EMBASSY OF ISRAEL IN RWANDA

Ongoing activities with EAST-
CO: For partnership initiation
with EASTECO, several meetings
have been conducted including
the recent meeting that took
place on 18" July 2022 at EAS-
TECO premises in Kigali (Figure
2). The purpose of the meeting
was to examine opportunities
for collaboration and strength-
en partnerships to promote ap-

plication of STl in Rwanda and
the EAC region. The discussion
focused on sharing updates on
Key Achievements by EASTECO,
sharing updates on Key Achieve-
ments by NCST, examining areas
of partnerships to advance STI
in Rwanda and EAC region, and
shaping sustainable opportuni-
ties in STI for mutual collabora-
tion.

& www.ncst.gov.rw info@ncst.gov.rw | (- "/ f ©@ @NCSTRwanda

Figure 2. Meeting co-chaired by the Executive
Secretary of NCST and Executive Secretary of

EASTECO at EASTECO premises



Both institutions have already identified possible areas and the form of cooperation. The main areas of
cooperation under this partnership will include but not be limited to promotion and coordination of
the development, management and application of science technology and innovation applicable in the

following forms:

p

Training program to
support human capital
development in science,
technology and
innovation;

Formulation and
implementation of
collaborative research
and development

N\

programs and projects /

Organizing science,
| technology and
innovation workshops,
| seminars and confer-
ences in areas of mutual
interest

Establishment of joint
funding mechanisms to
support small and large

scale regional STI
research projects;

Figure 3. The main areas of cooperation between EASTECO and NCST

Ongoing activities with Em-
bassy of Israel in Rwanda: On
20" July 2022, a meeting was
conducted between NCST staff
and H.E. Amb. Dr Ron ADAM
with Mr. Espoir Serukiza Eco-
nomic Advisor, Embassy of Isra-
el in Rwanda. The meeting was
co-chaired by H.E. Amb. Dr. Ron
ADAM and Executive Secretary

of NCST Dr. Eugene Mutimura.
The goal of this meeting was to
solidify the cooperation in ap-
plication of STI for Rwanda de-
velopment, specifically leading
to high-quality livelihoods of
citizens and industrial growth.
The meeting focused on mecha-
nisms of cooperation to improve
R&D efficiency to develop prod-

7

\

Exchange of science, |
technology and

innovation data and |

information;

Facilitation of access to
science and technolo-
gy infrastructure
among parties;

ucts and services, create jobs
and enhance entrepreneurship.
In short, the meeting explored
areas of cooperation between Is-
rael and Rwanda to support the
national scientific and innova-
tion agenda for Rwanda devel-
opment.

Figure 3. Meeting co-chaired by His Excellence Ambassador of Israel in Rwanda Dr. Ron Adam and the Executive Secretary of NCST at NCST
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The outcomes of the aforementioned meeting and proposed areas of collaboration :The main po-
tential areas of collaboration under the collaboration between Embassy of Israel in Rwanda and Nation-
al Council for Science and Technology (NCST) include but not limited to the following:

/ — gy [ X

Establishment of R&D ' : !
clubsin schoolto ' Collaboration to Technical Supporton |
nurture young talents | | support Research and National Innovation
to develop scientific Innovation Mobility System (NIS) analysis
research skills (early (RIM) program and to provide
research mindset) foresight

\ _
(~ )

Empowering NCST Collaboration in
awarded researchers Science and technol-
and Innovators ogy Fairs to showcase
(women, Risinlg Star, and award best
Best Technology scientists’/tech
awards etc.) innovators

o

Figure 3. The main areas of cooperation between Embassy of Israel in Rwanda and NCST
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Boosting Early Career

Researcher’s Capacity Mechanism: Research and Innovation

Mobility (RIM) Grant

Japhet Niyobuhungiro', Marie Chantal Cyulinyana’, and Theogene Kayumba®
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2Science and Technology Foresights Analyst,

*Data Mining Analyst at the Rwanda National Council for Science and Technology (NCST)

BACKGROUND: Improving high
quality and standards of life for
Rwandans is an important pillar
of Rwanda’s Vision 2050, and this
is well enshrined in the Nation-
al Strategy for Transformation
(NST-1) as the medium-term
plan to achieve this vision.

The Government of Rwanda con-
siders Science, Technology and
Innovation (STI) as key enablers
to implement the country’s me-
dium to long-term growth am-
bitions. The current STI Policy
embodies the mission to Estab-
lish a vibrant innovation system
as the foundation of Rwanda’s
economic  development for
increased productivity, com-
petitiveness, realizing a knowl-
edge-based, progress towards
middle/high-income economy.
As such the STI Policy vision is
to attain an innovation-driven
society through efficient/effec-
tive use of knowledge and tech-
nology utilization and R&D to
accelerate Rwanda’s economic

transformation especially in the

area of technology for industrial

development focusing on 6 pri-

ority areas:

1. Sustainable energy,

2. Food security and modern
agriculture,

3. Life and health sciences,

4. Local production and value
addition (Manufacturing),

5. Digital services, products
and lifestyles, and

6. Resilient environment and
natural resources.

In order to put this into practice,
the Government of Rwanda is
committed to funding research
and technology development
through  National Research
and Innovation Fund (NRIF)
to enhance opportunities for
data-driven innovations to im-
prove the wellbeing of Rwandan
citizens and transform industri-
al development. In order to ad-
dress the current and emerging
national social, economic, and
environmental challenges, it is

RESEARCH AND INNOVATION MOBILITY (RIM) GRANT

:

To enhance human capital development in research and innova-
tion leading to knowledge creation and technology transfer

)

To promote concrete initiatives in terms partnerships between
national and global institutions to strengthen the modernization
and internationalization of Rwandan academic and research
institutions, industry and companies

:

To enhance mobility of researchers and innovators, leading to
technology creativity, employability and entrepreneurships

:

To enable Rwandan researchers and innovators to access resourc-
es easier, and expose them to more global opportunities

)
)

Figure 1. RIM specific objectives

imperative to promote and pro-
vide funding for high-quality re-
search and development (R&D)
projects addressing specific
challenges affecting citizens.

In order to optimally lever-
age current and future invest-
ments in STl and R&D, current
efforts must go hand in hand
with strengthening the Nation-
al Innovation System, especial-
ly through continuous human
capital and institutional capacity
development; improving col-
laborations to increase quality
of scientific research and fos-
tering R&D excellence. In this
regard, the National Council for
Science and Technology is im-
plementing various initiatives
and activities. These include the
newly launched Research and
Innovation Mobility (RIM) Grant
and collaboration with scientists
and innovators from the Rwan-
dan Community Abroad. The
later are expected to conduct a
field visit in Rwanda in October.

On 18" August 2022, the National
Council for Science and Technol-
ogy (NCST) launched the Request
for Applications for Research and
Innovation Mobility (RIM) Grant®.

? https://www.ncst.gov.rw/news-detail/request-for-proposals-research-and-innovation-mobility-rim-grant
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FUNDING PURPOSE: The main
aim of the Research and Inno-
vation Mobility (RIM) Grant is
to support researchers and in-
novators to travel & undertake
collaborative research at an in-
ternationally renowned host
university/lab or center of excel-
lence.

The goal is to help eligible
researchers/innovators with
transformative ground breaking
innovative research projects
leading to products and services
as unique solutions, to improve
their research competencies
and optimally develop their
innovations through exchange,
best practices and experiences
abroad.

Successful applicants from
evolving Rwandan industries,
companies, academic laborato-
ries will travel outside Rwanda
in highly recognized labs, in-
dustries, innovation hubs and
other relevant settings for prac-
tical learning in order to further
develop their work to the next
technology readiness level lead-
ing to products and services and
transfer knowledge and tech-
nology, as well as strengthen
the ties between partner institu-
tions, and contribute to national
ambition of becoming a knowl-
edge-based society.

ELIGIBILITY AND FUNDING
MODALITIES: This funding in-
strument targets high-quality
project proposals from research-
ers from national private sector
and industries, universities, re-
search institutions, and those
from other institutions and orga-
nizations. The proposal should
demonstrate existing promising
and tangible works (for exam-
ple, available prototypes, prod-

o,
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ucts and services), which need
further development, improve-
ment and scaling up to market,
skills for global practices. There-
fore, RIM Grant aims at support-
ing applicants with outstanding
innovations such as products,
services or an innovative pro-
cess/approach to be further de-
veloped through experiential
work in renown global labora-
tories and innovation hubs. RIM
grant awardees will be research-
ers and innovators who wish to
advance their work in countries
with high quality research and
innovation infrastructure and
under training and mentorship
of highly qualified renown ex-
perts in their fields.

Research and innovation pro-
posals that underscores appli-
cation and investigations using
digital frontier technologies
such as research on humans and
machine learning and propos-
als that combines application
of any frontier technologies will
be funded. The funding oppor-
tunity will support research fos-
tering excellence in any priority
areas and preferably focusing on
application of frontier technolo-
gies to develop technology and
innovation resulting in product
and services that will transform
national economy and modern-
ize the lives of Rwandans.

This grant scheme requires that
applicants seek partnership or
recommendations from well
globally known academia and
research institutions, industry
and companies as host insti-
tutions of applicants during
the period of mobility outside
Rwanda. That is, applicants are
encouraged to seek collabora-
tions from well-established and
renowned universities, research

info@ncst.gov.rw
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labs, technology companies or
industries to ensure high quality
outcomes.

The funding will amount to ap-
proximately eight thousand
(8,000) USD for a period of 2
months abroad at host institu-
tion.

The Research and Innovation
Mobility (RIM) Grant is expect-
ed to encourage scientists, re-
searchers and innovators to ac-
quire stronger knowledge and
skills and contribute to improve
the quality and relevance of re-
search and innovation learning
through exchanges of practices
and experience abroad to com-
plete their training with compe-
tences useful for their careers.
In addition, the RIM grant will
contribute to the development
of products and services that
can be commercialized and de-
ployed and lead to increased
startups. Therefore, the field visit
of some Rwandan researchers in
Diaspora will be an added value
to this initiative.
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Research and Innovation for National Development: Transforming

R&D for Sustainability

Louis Sibomana' and Esperance Munganyinka®

'Head of Science Technology Development and Outreach, National Council for Science and Technology, Rwanda
2 Head of National Research and Innovation Fund, National Council for Science and Technology, Rwanda

BACKGROUND: Science, tech-
nology, research and innovation
play a key role to the develop-
ment of the economy of Rwan-
dan society and any other nation.
They provide fundamental tools
for transformation of wealth
creation, improvement of the
quality of life and real econom-
ic growth and transformation
in any society. The Government
of Rwanda through the Nation-
al Strategy for Transformation
(NST1)* and the National Vision
2050° underscores the need for
promoting research and devel-

opment (R&D) and innovation as
key drivers of science, technolo-
gy, and industrial development
for economic transformation.

Rwanda’s ambition to leverage
the potential of science, tech-
nology and innovation (STI) is
consonant with regional and in-
ternational commitments. These
include the United Nations (UN)
Agenda 2030 for sustainable
development highlighting the
role of STl as key means to pro-
mote the attainment of the Sus-
tainable Development Goals

R&D Performance Expenditure: Type of research (percentage)
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Figure 1. Changes in types of research

(SDGs); the African Union (AU)
10-year Science, Technology and
Innovation Strategy for Africa
(STISA 2024) emphasizing the
need to place STI at the epicen-
ter of Africa’s socio-economic
development and growth; and
the establishment of the East
African Science and Technolo-
gy Commission (EASTECO) to
promote and coordinate the de-
velopment, management and
application of science and tech-
nology to support EAC regional
integration and socio-economic
development.

Although, there have been con-
siderable progress and invest-
ment in promoting science, tech-
nology, research and innovation
within public and private instruc-
tional frameworks in Rwanda and
globally, there is a need for trans-
formative approaches and strate-
gies to ensure that research and
innovation are leading to sustain-
able development. Indeed, within
national priorities, basic research
(essentially that of universities
and research centres) continues
to predominate over applied sci-
ence and experimental develop-

ment as per NCST R&D Survey report® (Figure 1). It is on recognition of the above that this article discuss-
es the importance of research and innovation for national development as well as the key approaches for
transforming R&D and innovation for national sustainable development with focus on Rwanda.

“The 7 Years Government Programme: National Strategy for Transformation (NST1) 2017-2024.
Republic of Rwanda, “Vision 2050", https://www.minecofin.gov.rw/fileadmin/user_upload/Minecofin/Publications/REPORTS/National_Development_
Planning_and_Research/Vision_2050/English-Vision_2050_Abridged_version_WEB_Final.pdf
SNCST Report (October 2021): Rwanda National Research and Experiential Development (R&D) Survey for 2018/2019, https://www.ncst.gov.rw/fileadmin/
user_upload/NCST/Publications/Reports/Report_2018-19_R_D_Survey.pdf

& www.ncst.gov.rw
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IMPORTANCE OF SCIENCE,
TECHNOLOGY, RESEARCH
AND INNOVATION FOR NA-
TIONAL DEVELOPMENT : The
2030 Agenda for sustainable
Development and the SDGs
highlights the urgent need to
move towards new models of
growth and development, with
more sustainable and inclusive
patterns of consumption and
production’ where STl is posi-
tioned as one key action areas
for achieving SDGs. Specifically,
innovation is the most visible
focus of SDG #9: “Build resilient
infrastructure, promote inclu-
sive and sustainable industrial-
ization, and foster innovation”,
while SDG #9.5 emphasizes on
the need to “enhance scientific
research, upgrade the techno-
logical capabilities of industrial
sectors in all countries, in par-
ticular developing countries
by 2030"® . Also, the AU Strate-
gy for Africa (STISA-2024) em-
phases on the needs for Africa
to become knowledge-based
economies through: “Building
resilient economic growth &
promoting sustainable indus-
trialization while fostering in-
novation”.

SCIENCE TECHNOLOGY
AND INNOVATION (STI) IN
ACHIEVING SDGs: STl is the
potential tool for accelerating
progress in achieving the SDGs
to expand the evidence avail-
able to appraise the challeng-
es associated with each SDG,
and inform the set of possible
solutions to address socio-eco-
nomic challenges through pro-
duction, dissemination and use
of knowledge to improve hu-
man well-being®. Nevertheless,
for STI to effectively drive the

achievement of the SDGs, there
must be the requisite plan to
direct its application in the re-
spective national priorities and
strategies.

In this context, countries have
started to incorporate STI into
national development plan
and strategies, and many have
set up coordinating structures
for coherent implementation.
For example, the Government
of Rwanda intends to integrate
and mainstream STl in national
policies and strategies through
effective and efficient applica-
tion of knowledge, tools, scien-
tific research and technological
innovation towards addressing
societal challenges, exploring
opportunities, and ultimately
establishing a global competi-
tive knowledge-based econo-
my.

Moreover, beyond disciplinary
or sectoral STI contributions
(such as for food, health or ener-
gy), interdisciplinary approach-
es and science-policy interfaces
are necessary for interlinkages
across multiple SDGs, enabling
policymakers to pursue syn-
ergies and manage trade-offs
(such as between economic and
social or environmental goals).
In fact, the effective engage-
ment of various stakeholders, in-
cluding government, academia,
research institutions, civil soci-
ety, private sector and interna-
tional organizations, is essential
in unleashing the potential of
STI contribution towards global
goals. This can be through iden-
tifying, sharing and promoting
best practices and methodolo-
gies for localized and custom-
ized applications of STI. One of

the many effective approaches
to facilitate such multi-stake-
holder engagements and inter-
national partnerships is the de-
velopment of the STI for SDGs
roadmap'.

STI FOR SDGS ROADMAPS :
STI for SDGs roadmaps are re-
garded as operational and con-
crete action plans and strategies
useful in strengthening nation-
al, regional and local STI sys-
tems for SDGs and in effectively
mobilizing national efforts and
resources. That is, the roadmaps
offer opportunities for countries
ownership and strengthening
of capacities, as well as for in-
ternational partnerships to har-
ness STI for the achievement of
the SDGs. Further, STI for SDGs
roadmaps are considered as po-
tential instruments that can be
used by countries to integrate
SDGs in STI policy agendas. In
2021, two UN General Assem-
bly resolutions (A/RES/75/316
and A/RES/76/213) recognized
the role of STI for SDGs and ad-
vocated for increased partner-
ships and collaborations.

In 2019, the Inter-Agency Task
Team on Science, Technology
and Innovation for the SDGs
(IATT) launched the Global Pi-
lot Programme on STI for SDGs
Roadmaps with an initial group
of five pilot countries (Ethiopia,
Ghana, India, Kenya and Serbia),
and further in February 2021,
Ukraine also joined the pro-
gramme making the number of
pilot countries to six. This pro-
gramme supports pilot coun-
tries in developing their STI for
SDGs roadmaps following the
framework described in the
“Guidebook for the Preparation

’United Nations Sustainable Development Summit 2015, 25-27 September 2015, New York, https://sustainabledevelopment.un.org/post2015/summit

8Transforming Our World: The 2030 Agenda for Sustainable Development, A/RES/70/1, United Nations

°Science, Technology and Innovation for Achieving the SDGs: Guidelines for Policy Formulation, United Nations Inter-Agency Task Team on Science,
Technology and Innovation for the SDGs and UNIDO, WORK STREAM 6: UN capacity-building programme on technology facilitation for SDGs, April 2022
“United Nations Inter-Agency Task Team on Science, Technology and Innovation for the SDGs and European Commission, Joint Research Centre, Guidebook
for the Preparation of Science, Technology and Innovation (STI) for SDGs Roadmaps, EUR 30606 EN, Publications Office of the European Union, Luxembourg,

missionLieu de
Départ
DYy f @ @NCSTRwanda
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of STI for SDGs Roadmaps”.

In the context of the Annual
Multi-Stakeholder Forums for
STl supported by the IATT, Dr.
Louis Sibomana (Head of Sci-
ence Technology Development
and Outreach Department at
NCST, Rwanda) participated vir-
tually on UN High-Level Politi-
cal Forum 2022 on Sustainable
Development on 12 July 2022
under the theme: "Innovation
ecosystems in Sub-Saharan
Africa: the path towards local-
ized STI for SDGS roadmaps”"".

The UN High-level political fo-
rum side event was an occasion
to share preliminary findings
on the analysis of innovation
ecosystems in Africa, as well as
at sharing experiences and the
expectations of pilot countries
for STI for SDGs roadmaps. In
particular, the objectives of the
High-level political forum side
event were:
© Sharing  progress and
achievements in the de-
velopment of STI for SDGs
roadmaps in the context of
the Global Pilot Programme;
© Discussing needs, challeng-
es and expectations for the
development of STl for SDGs
roadmaps with a specific fo-
cus on the African context,
taking into account recov-
ery plans to build back bet-
ter from COVID-19 and the
present risk of energy and
food crisis;
© Providing insights on the
next steps for further appli-
cations of STl for SDGs road-
maps and development of
the Partnership in Action

In his presentation, Dr. Louis Si-
bomana gave an intervention
on the needs and challenges on

the design of STI for SDGs road-
maps in Sub-Saharan Africa, in
particular Rwanda. He pointed
out that existing Rwanda’s pol-
icies and strategies are aligned
with the SDGs and other re-
gional and global development
plans. Also, he mentioned that
developing an STI roadmap for
the SDGs will not only comple-
ment ongoing tasks, but will
also fit very well with existing
strategies, which will accelerate
technology adoption and im-
plementation in Rwanda.

TRANSFORMING R&D AND
INNOVATION FOR SUSTAIN-
ABLE DEVELOPMENT : On
August 22-24, 2022, Dr. Diane
Gashumba, Ambassador of
Rwanda in Nordic Countries,
Europe, attended the Devel-
opment Research Conference
(DevRes2022)'? in  Uppsala,
Sweden.The DevRes conference
is a mutli-disciplinary forum for
researchers working in fields
linked to development and sus-
tainability. In particular, the aim
of the DevRes2022 conference
was to promote networking
and collaboration between re-
searchers, public agencies, pol-
icy makers, organizations and
practitioners, in order to find
solutions for poverty and devel-
op strategies for the future of
sustainable development.

The theme of DevRes2022 was
“Transforming Development
Research for Sustainability’, to
discuss progress and strategies
towards achievement of the UN
Agenda 2030, with a particular
focus on how we can achieve
sustainability in health for both
humans and our planet looking
at transforming large parts of
our society and restructuring

systems specifically research
and innovation within our so-
ciety such as food and energy
production, urban planning,
digitization, education, pre-
ventive health work as well as
health and social care. Further,
the DevRes2022 intended to
explore both new forms of re-
search cooperation and the
generation of new knowledge.

During the DevRes 2022 Con-
ference, Dr. Diane Gashumba
delivered a Keynote speech on
Transforming Development Re-
search for Sustainability where
she discussed the importance
of research and innovation for
sustainable development, the
challenges associated with R&D
for sustainability, the needs for
transformative research, and
Rwanda’s experience in re-
sponse to Covid-19, as well as
achievements of research and
innovation in Rwanda.

In her presentation, Dr. Diane
Gashumba mentioned that
research and innovation are
central for the development
of new knowledge, innovative
products and services that en-
able economic growth (higher
productivity, industrial compet-
itiveness, and ultimately pros-
perity) in all societies (Figure 2).

""UN High-Level Political Forum Side Event co-organized by Serbia Mission to UN, European Commission - Joint Research Centre, UN-DESA, UNESCO, 12

July 2022
2https://www.devres2022.org/
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Figure 2. R&D for national development

technology adaption and
transfer, policies/strategies

3.5%, Sweden 3.9%),
2.7%), as well as Japan, Sin-

Further, Dr. Diane argued that traditional research
approach focuses on publications and knowledge
creation, but with limited societal impact and en-
trepreneurship. Thus, there is a call for transforma-
tive research. That is, needs for multi-leveled trans-
formative research and innovation through:

© Societal transformation: Solving real-world
problems collaboratively through research
and innovation (including applied research)
addressing research questions from society
Collaborations between researchers, policy-
makers, civil society organizations, public in-
stitutions, regulatory and professional bodies
and industry at all stage of the research pro-
cess towards improved national innovation
systems

Strengthened national, regional and inter-
national partnerships on research and inno-
vation for SDGs: capacity building, emerging

USA  shared the capability for Rwan-

da in utilizing technology to

development

Increased R&D and innova-
tion investment: needs to
increase funding as a per-
centage of GDP in particu-
lar for developing countries.
For example, the R&D as a
percentage of GDP rang-
es from 0.3% to 1% in most
African countries (Rwanda:

gapore and Korea 2% to 3%.
In order to achieve the AU
target to raise R&D to at least
1% in 2024, Dr. Diane called
a strong international part-
nership for R&D and Innova-
tion investment to mobilize
R&D and Innovation funding
from public and private sec-
tors

address the Covid-19 pandem-
ic and vaccination to save lives.
Besides, social distancing, face
masks, hand washing and san-
itizing, PCR diagnostics and
testing, clinical management
and vaccine administration of
Covid-19, Rwanda has put in
place different technologies to

0.69%), as compared to Eu-

ropean countries (Finland Moreover, Dr.

Contact tracing
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echnologies used curr
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fight against Covid-19 pandem-
ic (Figure 3).

Diane Gashumba

These include self-screening/
testing app (USSD: unstructured
supplementary services data, by
dialing *114#) to facilitate early
detection of the infection; geo-
logical hotspot mapping in con-
tact tracing; drones to broadcast
the appropriate information
to the public in regards to the
pandemic outbreak, mode of
transmission and preventive
measures as well as for deliver-
ing blood, medication and food;
and robots and machinery to
store the data of patients during
diagnosis and treatment. Fur-

Figure 3. Examples of technology tools used in Rwanda to address Covid-19
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ther, data science techniques such as Artificial Intelligence (Al) were used in all services to determine the
best economic proceedings at a high level of granularity primarily in analyzing and harmonization of

Civd-19 containment strategies.
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Figure 4. Distribution of Vaccines in Rwanda
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The COVID-19 vaccination registry has 3 main Modules

SMS notification

* Registration Module (Integrated with NIDA)
* Vaccine enrollment Module

¢ Citizen Platform to check Vaccination status

* Analytical objects

Centralized data
management system

Furthermore, for the
vaccine acquisition, de-
livery and scale up, and
data reporting, Rwanda
has put in place a time-
ly strategy and supply
chain for collecting data,
storage and transporta-
tion of vaccination up to
the population (health
centers). These include
the use of Internet of
Things (loT) technolo-
gy for real-time remote
monitoring of tempera-
tures sensitive vaccines
and storage monitoring
(Figure 4).

In addition, Rwanda
established an online
Covid-19 vaccination
registry (web-based and
mobile app, and SMS
system) where a user can
check the status of the
vaccination and down-
load Covid-19 certificate
(Figure 5). Further, Dr.
Diane Gashumba shared
the lesson learned from
Rwanda experience for

Online Printing of Certificate
@ &
N \ GOV Voceinaton Portal
(il b -
K _— 3
. . * Add vaccine and other info >
* Enter ID and retrieve personal info o / ’@‘
from national D registry ¢ Auto set of next vaccination date I I el
e Submit

future pandemic pre-
paredness, for instance
the importance of le-

¢ Validate the Personal info

¢ Continue

Figure 5. Covid-19 Vaccination Registry in Rwanda

ture), use of data and technolo-
gies to guide decisions making,
and community support and en-
gagement.

support research and innovation
for global health transformation.
Among different strategies, there
is a need to strengthen research
capacity and promote interdis-
ciplinary research through col-
laboration (e,.g, North-South
partnership) to perform applied

In  concluding her keynote
speech, Dr. Diane Gashumba
recommended more effort to

o,
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veraging  pre-existing
resources  (infrastruc-

health research, application of
emerging technologies to trans-
form healthcare services and
delivery, and mobilize R&D and
innovation funding from public
and private sectors.




Annex:

Profiles of the Rwandans in Diaspora participating in assessment and symposium

Dr. Jack Ngarambe
Kyung Hee University in
South Korea

in 03-07 October 2022,

Dr. Jack Ngarambe is an architectural engineer at Kyung Hee University in
South Korea with interest in sustainable built environments, building phys-
ics and control. He is a lecturer on novel technologies in designing resilient
and sustainable built environments, net-zero energy and passive building
designs, statistical theories and research methodologies. Dr. Ngarambe is
also involved in extensive urban sustainability projects funded by the Na-
tional Research Fund of Korea (NRF), Korea Energy Agency (KEA), Korea En-
ergy Technology Evaluation & Planning (KETEP).

Areas of collaborations include promotion of urban livability agenda, in-
creased urbanization, energy poverty and the changing climate, as well
as advanced data-driven machine learning to improve the energy perfor-
mance of cities and communities. The use of reinforcement learning for op-
timized building control, deep-learning practices to model urban heat and
its effects on urban populations. He is also keenly interested in the use of
green materials to mitigate increased temperatures in cities.

Mr. Alain Patrick Ndengera is a computer scientist who graduated from Uni-
versity of Quebec in Montreal (undergraduate) and from University of Sher-

Mr. Alain Patrick

. o o . : Ndengera
brooke in Longueil in Canada (graduate) studies in software engineering. Versatile IT Consultant
He is an IT consultant for 20 years and is an Expert in application integration Canada

and service administration in the AWS cloud. Mr. Ndengera scientific inter-
ests are in the areas of software development, knowledge-based system,
cloud application architecture and application integration. He has strong
skills in design, development, documentation and support of multi-tier and
distributed computing systems.

Potential areas of collaboration include Secure software development in-
cluding enabling software security (security requirements planning, de-
signing software architecture from a security perspective, adding security
features, etc.) and maintaining the security of software and the underlying
infrastructure (source code review, penetration testing).

N .

Dr. Jimmy
Nsenga
Senior SoftwareArchitect

T i
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Dr. Jimmy NSENGA is a Senior Software Tech Lead/Architect and Research
Scientist with >10 years in applied research of ICT and > 5 years of experi-
ence crafting production-ready user-centric software in different industries
such multimedia, rail transportation, HR and IPTV. During his long research
career at CETIC, a Belgian-based applied research center in ICT, Dr. Nsenga
has worked on preparation and implementation of different European and
Belgian-funded ICT research projects such as FP7, Horizon 2020, CWALity
DE, WB Health Wallonia. Today, he is currently applying those science-driven
skills in software industry focusing on architecting innovative digital solu-
tions that leverages emerging open-source technologies such as loT, Al, mi-
croservices and so on. Dr Nsenga is also currently a visiting senior lecturer
and researcher at the African Center of Excellence in 10T (ACEloT) hosted at
University of Rwanda (UR).

Potential of collaborations include preparing emerging tech-driven proj-
ect proposals, managing research projects and teams, technically design-




ing and developing (loT) software and systems, and last but not least planning and coordinating the
technology transfer to end-user companies. In addition, Dr. NSENGA has 3 US patents in the domain of
wireless multi-antenna DSP and fingerprint-based watermarking of audio songs (https://patents.justia.
com/inventor/jimmy-nsenga); and more than 50 research publications (https://scholar.google.com/ci-
tations?user=gWk5NAsAAAAJ&hI=fr).

Dr Joseph Hategekimana is an experienced Food Scientist/Technologist
with over 10 years in research at different universities and research insti- T —
tutions in Rwanda, China and Finland. He is a lecturer of Food Science and et Flil e
Technology: Food Biotechnology, Food Engineering, Food Processing, Food |

Chemistry, Food Safety and Legislation etc. His scientific research areas of
interest are in science and technology that focus on the areas of food bio-
polymers and colloids, and in particular on the development of food-based
structured delivery systems for bioactive components. Currently, Dr Joseph
is a researcher at University of Turku (Finland) where his work focuses on
food product development and the processes between the idea and real
product. Dr Joseph is also a founder and managing director of Guhaha Ltd,
a B2C and C2C E-commerce platform based in Rwanda, and co-founder of l

Dr Joseph Hategekimana

Hills Connect Oy based in Finland.

Potential areas of collaboration with Dr Joseph would involve the elabora-

tion and implementation of policies and legislation important for the food

industries for Food Consumer Protection, the Industrial Research and Technological Development (RTD
or R&D), Design and Implementation of pilot scale to industrial scale Food Laboratories, as well as Food
Nanotechnology, Food Engineering, Food Processing and Food Product Development and in particu-
lar, the development of food-based structured delivery systems for bioactive components. He aims to
create new knowledge and technological breakthrough, which regenerates science and supports the
research and development of food companies.

Dr. Maxima Binama’s main duties include curricula and syllabi development,
Dr. Maxime Binama delivering course materials, participation in the organization of scientific

Harbin Institute of Technology | events. Dr Binama is also involved in coordination, planning, implementa-
(HIT), China

tion and monitoring scientific research projects, and application of research
funds.

Potential areas of collaboration with Dr. Binama are related to his research
and teaching roles and include research interests include performance
analysis and optimization of hydraulic machinery and application to hydro-
electric energy generation technologies. Dr. Binama has studied thermo-
physics of Thermofluids in energy systems, and published peer reviewed
journal journals (Binama, Maxime - Author details - Scopus) and conference
proceedings such as IEEE Conference, IOP conference on Energy Technolo-
gies, Elsevier journals such as the Renewable and Sustainable Energy Tech-
nologies, Renewable Energy, Applied Energy, and Energy. Furthermore, He
is involved in different research projects as Pl or Co-PI.
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