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STRATEGIC ROADMAP FOR DEVELOPING
ENGINEERING FOR INDUSTRIALIZATION IN RWANDA

Empowering Rwanda's Built Environment with

Collaborative Engineering Innovation Sandboxes (CEIS)

Aligning with the country's Vision 2050 and National Strategy for Transformation (NST 2) to foster sustainable and
resilient infrastructure development ecosystem. This document emphasizes the crucial role of collaborative
engineering innovation sandboxes (CEIS) in empowering graduates and driving homegrown solutions.
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Tasks Africa’s Vision and Mission

The overarching vision is to become a catalyst for nurturing talents within the built environment, driving resilient and
sustainable infrastructure development for Africa's prosperous and sustainable future. The mission is to empower
talents and foster innovation in the built environment by upholding social responsibility, transparency, ethical
standards, integrity, and collaboration. This involves leveraging holistic analysis and visionary approaches to drive
sustainable infrastructure development in Africa.



Our Core Values: Guiding Principles (STEIC)

Social responsibility
Transparency
Ethical standards
Integrity

Collaboration

These core values will serve as guiding principles for all initiatives under this roadmap. They ensure that the
development of "Engineering for Industrialization" is conducted in a responsible, ethical, and collaborative manner.

https://www.youtube.com/watch?v=vW9GAhIxU3E



https://www.youtube.com/watch?v=vW9GAhIxU3E
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talent development, infrastructure development, and policy advocacy.

Strategic Partnerships

Establishing strategic partnerships with key stakeholders in Rwanda's
built environment is crucial. This includes collaborating with
universities, research institutions, government agencies, and private

sector companies to create a collaborative ecosystem for innovation.

Infrastructure Development

Investing in infrastructure development is vital for creating a
conducive environment for innovation and talent development. This
could include establishing dedicated research and development

facilities, innovation hubs, and collaborative workspaces.

Building a Foundation for Engineering for Industrialization

To achieve its ambitious vision, Tasks Africa CBC must establish a strong foundation in Rwanda. This involves a multifaceted approach that encompasses

Courses Development

Developing a comprehensive curriculum that integrates "Engineering
for Industrialization" principles into engineering programs at Rwandan
universities is essential. This curriculum should emphasize hands-on
learning, problem-solving, and the development of HAIR (Helicopter

View, Analysis, Imagination, Reality) competencies.

Policy Advocacy

Advocating for favorable policies and regulations that encourage
innovation and entrepreneurship in the built environment is essential.
This involves engaging with policymakers to highlight the importance
of "Engineering for Industrialization" and advocating for incentives

that support the development of homegrown solutions.
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Enhancing a Sustainable Infrastructure Ecosystem

Tasks Africa CBC's vision for "Engineering for Industrialization" goes beyond talent development and extends to
creating a sustainable infrastructure ecosystem. This involves promoting environmentally responsible practices,
fostering local manufacturing, and encouraging innovation in the built environment.

Green Building Principles Local Manufacturing

CEIS will promote green building principles and CEIS will support the development of local
technologies, encouraging the development of manufacturing capabilities to reduce reliance on
sustainable construction practices. This includes using imported materials and create jobs. This includes
sustainable materials, reducing energy consumption, promoting the use of locally sourced materials and
and minimizing environmental impact. supporting the growth of domestic construction

industries.



Consistently Enhance HAIR Competences

The CEIS will equip graduates with HAIR competences: Helicopter view, Analysis, Imagination, and Reality. This multi-
dimensional approach encourages a holistic understanding of challenges, critical thinking, creative problem-solving,

and the ability to translate ideas into tangible realities. These competences are essential for driving innovation and
creating sustainable solutions.
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Empowering Talents with HAIR Competencies

Tasks Africa CBC will play a pivotal role in equipping engineering graduates with HAIR (Helicopter View, Analysis, Imagination, Reality)

competencies. These competencies are essential for fostering innovation and driving sustainable development in the built environment.

1  Helicopter View

Developing a holistic perspective on infrastructure
development and its impact on society. This includes
understanding the broader context, considering
interconnected systems, and analyzing long-term

implications.

3  Imagination

Cultivating creative thinking to develop innovative solutions
and push the boundaries of conventional thinking. This
includes exploring unconventional ideas, brainstorming new
approaches, and fostering a culture of experimentation.

Analysis

Sharpening analytical skills to identify challenges, evaluate
solutions, and make data-driven decisions. This involves
utilizing analytical tools and frameworks to assess feasibility,
cost-effectiveness, and environmental impact.

Reality

Understanding the practical realities of implementing
infrastructure projects. This involves considering factors
such as budget constraints, regulatory approvals, and
community engagement to ensure successful project
execution.



Building a Robust Engineering for
Industrialization Brand: A Game Changer

To successfully coordinate and implement the "Engineering for Industrialization” Brand, a comprehensive strategy is
needed to establish a robust ecosystem that fosters collaboration and innovation. The ecosystem should include key

stakeholders from academia, industry, government, and research institutions.



Collaborative Engineering Innovation
Sandboxes (CEIS): A Platform for Empowerment

The Collaborative Engineering Innovation Sandboxes (CEIS) will be crucial in driving the "Engineering for
Industrialization” Brand. These sandboxes will serve as vibrant spaces where graduates and professionals from various
engineering disciplines and categories (engineers, technologists, and technicians) can collaborate, innovate, and
develop practical solutions for real- Rwanda challenges.
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Establishing Collaborative Engineering
Innovation Sandboxes (CEIS)

Y9y
\
s’

The core of this initiative is the establishment of Collaborative Engineering Innovation Sandboxes (CEIS) throughout
Rwanda. These sandboxes will serve as dedicated locations where engineering students, practitioners and
professionals can collaborate on real-Rwanda projects, develop innovative solutions, and gain practical experience.

Collaborative Learning Problem-Solving Focus

CEIS will foster a collaborative learning environment These sandboxes will be focused on addressing real-
where students and graduates can work alongside Rwanda challenges within the built environment.
industry professionals, researchers, and entrepreneurs. Students and professionals will work together to develop
This collaboration will bridge the gap between academia innovative solutions that address issues such as

and industry, ensuring that education is relevant and sustainable construction, energy efficiency, wastes,

practical. sanitation, and infrastructure resilience among others.



Creating and Maintaining a Culture of Innovation

The CEIS will play a crucial role in establishing a culture of innovation. They will provide a platform for graduates and
practitioners to experiment with new ideas, test prototypes, and develop marketable solutions. The sandboxes should
be equipped with the necessary resources and infrastructure to support this process.
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Building and Sustaining a Culture of Innovation

To achieve lasting impact, Tasks Africa CBC must cultivate a culture of innovation within Rwanda's engineering community. This

requires a multifaceted approach that encompasses education, mentorship, and collaboration.
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Promote Curiosity

Encourage engineers to
question assumptions,
explore new ideas, and think
outside the box. This can be
achieved through workshops,
seminars, and hackathons
that foster creativity.

IS

Foster Collaboration

Encourage collaboration
between engineers,
researchers, and industry
professionals. This can be
facilitated through networking
events, joint projects, and
shared workspaces.
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Recognize Excellence - NCST Continuous Learning -IER

Recognize and reward
innovative achievements
through awards, scholarships,
and public recognition. This
will encourage others to
pursue innovative solutions
and contribute to the growth
of the engineering
community.

Promote lifelong learning and
encourage engineers to stay
up-to-date with the latest
advancements in the field.
This can be achieved through
access to online courses,
conferences, and professional
development programs.
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CEIS will provide a platform for fostering innovation through a combination of hands-on experience, collaborative projects, and access to cutting-edge technology. The goal is to

cultivate a vibrant culture of innovation within Rwanda's engineering community.

Project-Based Learning

Students and graduates will engage in real-world projects that address challenges in Rwanda's built environment. These projects will provide

practical experience, develop problem-solving skills, and foster innovation.

Innovation Competitions

2 CEIS will organize innovation competitions to encourage students to develop creative solutions to specific problems. This will

foster a culture of competition and encourage out-of-the-box thinking.

Mentorship and Networking

Students and graduates will have access to mentorship from industry professionals and researchers, providing

3
guidance and support for their projects. Networking opportunities will connect students with potential investors,
partners, and future employers.
Technol Int t1
4 CEIS will equip students with access to cutting-edge technologies, such as BIM software, 3D printing,

and simulation tools. This will enable them to develop innovative solutions and gain experience with the

latest technologies.



Alignment with National Development Goals

The "Engineering for Industrialization" initiative is directly aligned with Vision 2050 and NST 2, both of which
emphasize the development of a knowledge-based economy and sustainable infrastructure. The CEIS will foster a
culture of innovation and contribute to Rwanda's economic growth and social development.
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Engaging Stakeholders:
Collaboration and Communication

Effective communication and engagement with stakeholders are crucial for the success of the initiative. This involves establishing
clear communication channels, building trust and transparency, and involving stakeholders in decision-making processes.

Communication Strategy Transparency and Accountability Stakeholder Engagement

Developing a comprehensive Ensuring transparency in the initiative's Actively involving stakeholders in
communication strategy that outlines operations and financial management. decision-making processes, soliciting
key messages, target audiences, and This includes sharing progress reports, feedback, and addressing concerns.
communication channels. This strategy financial statements, and key This could involve establishing advisory
should ensure that stakeholders are performance indicators with boards, conducting surveys, and
informed about the initiative's progress, stakeholders. organizing workshops.

objectives, and impact.
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Key Stakeholders: A Collaborative Effort

The success of the "Engineering for Industrialization" Brand relies on the active participation of key stakeholders:

« Universities and Technical Colleges both Public and Private
 Industry associations and companies (select leads by sectors)

« Government Ministries and Agencies (e.g., Ministry of Infrastructure, Ministry of Education, Ministry of Agriculture,
Ministry of Trade and Industry, Ministry of Innovation and ICT)
« Research Institutions (e.g., NCST, )

 Private sector investors (identify some leads by sector)

« Professional Regulatory Bodies (e.g., IER, RIA, RIQS, RAPEP, RUPA, IRPV)

 International development partners
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Leveraging Technology for Innovation

Technology plays a vital role in driving innovation and enhancing the effectiveness of the initiative. Tasks

Africa CBC should leverage technology to improve communication, collaboration, and access to resources.

Online Platforms

Developing online platforms for communication,
knowledge sharing, and collaboration between engineers,
researchers, and industry professionals. These platforms
could include forums, knowledge repositories, and project
management tools.

Virtual Reality and Simulation

Exploring the use of virtual reality (VR) and simulation
technology to enhance training, facilitate design reviews,
and create immersive learning experiences.

Data Analytics

Utilizing data analytics to track progress, identify trends,
and inform decision-making. This includes collecting data
on project outcomes, student performance, and the
impact of the initiative on the built environment.

Artificial Intelligence (AI)

Investigating the potential of Al to assist with tasks such
as data analysis, project optimization, and the
development of innovative design solutions.
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Sustainability and Long-Term Impact

To ensure the long-term success of the initiative, Tasks Africa CBC must develop a sustainable

model that is financially viable, institutionally strong, and adaptable to evolving needs.

Financial Sustainability

Developing a diversified funding
model that includes grants,
partnerships, and revenue-
generating activities. This could
involve seeking funding from
government agencies,
international organizations,
private sector companies, and
philanthropic foundations.

Institutional Strengthening

Building a strong and sustainable
institutional framework for the
initiative. This includes
developing clear governance
structures, staffing plans, and
capacity-building programs for
the team.

Adaptability and Innovation

Continuously evaluating the
initiative's effectiveness, seeking
feedback from stakeholders, and
adapting the program to meet
evolving needs and emerging

trends in the built environment.



Empowering Graduates:
The Future of Rwanda's Built Environment

The "Engineering for Industrialization" Brand initiative aims to empower students and graduates to become key drivers
of sustainable infrastructure development in Rwanda. The CEIS will provide them with the necessary skills, knowledge,
and practical experience to succeed in their respective fields.



Leveraging International Partnerships

Seeking collaboration and support from international development partners is essential for the success of the
"Engineering for Industrialization” initiative. Partners can provide technical expertise, funding, and access to global
best practices.



Building a Sustainable Ecosystem

The "Engineering for Industrialization" Brand initiative must be built on a sustainable foundation. This will involve
establishing strong governance structures, ensuring adequate funding, and promoting ongoing collaboration among
stakeholders. It is crucial to cultivate a dynamic and self-sustaining ecosystem.



Monitoring and Evaluation: Measuring Success

A robust monitoring and evaluation framework is essential to track the progress and impact of the "Engineering for
Industrialization” Brand initiative. Regular monitoring and evaluation will ensure that the initiative remains aligned with
its goals and objectives.



Promoting Homegrown Solutions

The CEIS will play a vital role in promoting the development of homegrown solutions. Students, Graduates and
Professionals will be empowered to address the unique challenges facing Rwanda's built environment. The CEIS will
serve as a platform for testing and validating these solutions before they are implemented in the field.
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Enhancing Innovation and Creativity

By fostering collaboration and providing students, graduates and professionals with access to resources and
mentorship, the CEIS will encourage innovation and creativity. The sandboxes will serve as a hub for the development
of new ideas, technologies, and processes that can contribute to sustainable infrastructure development.
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Driving Economic Growth

The "Engineering for Industrialization" Brand initiative will contribute significantly to Rwanda's economic growth. By
empowering practitioners to develop homegrown solutions and by promoting innovation in the built environment, the
initiative will create new job opportunities and stimulate economic activity.
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Aligning with Sustainable Development Goals

The "Engineering for Industrialization” Brand initiative aligns directly with several Sustainable Development Goals
(SDGs), including SDG 1, (No Poverty) SDG 2 (Zero Hunger), SDG 4 (Quality Education), SDG 6 (Clean Water and
Sanitation), SDG 7 (Affordable and Clean Energy) SDG 9 (Industry, Innovation and Infrastructure), SDG 11 (Sustainable
Cities and Communities), SDG 13 (Climate Action), and SDG 17 (Partnerships for the Goals). The initiative will
contribute to achieving these goals through the development of sustainable infrastructure, the promotion of inclusive
and sustainable industrialization, and the fostering of global partnerships.
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Implementation: A Phased Approach

The implementation of this initiative will involve a phased approach, with each phase focusing on specific goals and activities. This
phased approach allows for flexibility, continuous improvement, and the adaptation of the program based on feedback and results.

Phase 1: Foundation Building (Year 1-2)

Establish strategic partnerships, develop modules, and build initial infrastructure.

Phase 2: CEIS Launch (Year 3)

Launch the first CEIS and begin training students in "Engineering for Industrialization" principles.

Phase 3: Expansion and Sustainability (Year 4-5)

Expand CEIS network, promote green building principles, and foster local manufacturing
capabilities.

Phase 4: Long-Term Impact (Year 6 onwards)

Continuously monitor progress, refine program, and ensure the long-
term sustainability of the initiative.
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Measuring Success: Key Metrics and Indicators

To ensure the effectiveness of the initiative, Tasks Africa CBC must establish clear metrics and indicators to measure progress
and impact. These metrics should focus on key areas such as talent development, innovation, and infrastructure sustainability.

Metric

Number of graduates trained in "Engineering for
Industrialization”

Number of innovative solutions developed in

CEIS

Number of CEIS established across Rwanda

Percentage of green building projects in Rwanda

Percentage of locally manufactured construction
materials

Description

Measures the number of engineers equipped
with the necessary skills for sustainable
infrastructure development.

Measures the level of innovation and problem-
solving within the sandboxes.

Measures the geographic reach and accessibility
of the initiative.

Measures the impact of the initiative on
promoting sustainable construction practices.

Measures the success of the initiative in
supporting local manufacturing and reducing
reliance on imports.

Target

100 graduates per year

20 new solutions per year

5 CEIS operational within 5 years

50% by 2030

75% by 2035
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Impactful Results: Short, Mid, and Long Term

The initiative's impact will be measured by the successful development and implementation of homegrown solutions
that address Rwanda's unique challenges in the built environment. Short-term impact will be observed through the
successful creation and operation of the CEIS. Mid-term impact will be measured by the number of graduates who have
successfully developed innovative solutions and found employment in the industry. Long-term impact will be seen
through a thriving "Engineering for Industrialization" ecosystem in Rwanda, characterized by sustainable infrastructure

development and economic growth.
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Critical Activities: Getting Started

The following are critical activities to begin the "Engineering for Industrialization" initiative:

- Establish a steering committee with representatives from key stakeholders. The steering committee will provide

strategic direction and guidance for the initiative.

- Develop a comprehensive framework for the CEIS, including their structure, operational procedures, and funding

mechanisms.

- Identify and engage potential industry partners. Industry partnerships will provide practical experience, mentorship,

and access to resources for graduates.
- Develop a curriculum for the CEIS that integrates HAIR competences and aligns with industry needs.

- Secure funding for the CEIS. Funding is crucial for establishing the necessary infrastructure and resources for the

sandboxes.

- Launch the first CEIS pilot program. The pilot program will provide a platform for testing and refining the CEIS

concept.



Challenges and Opportunities
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The implementation of this initiative will present both challenges and opportunities. Identifying these challenges early on and developing mitigation strategies will be essential
for success.

Capacity Building

1 Addressing the challenge of developing the necessary technical and managerial capacity within Rwanda's engineering community. This involves investing in
training programs, mentorship, and capacity-building initiatives.

Funding and Resources

2 Securing adequate funding and resources to support the initiative's operations, infrastructure development, and technology acquisition. This will require a
strategic approach to resource mobilization, including partnerships with government agencies, private sector companies, and international organizations.

Policy and Regulatory Frameworks

3 Ensuring that policy and regulatory frameworks are conducive to innovation and entrepreneurship in the built environment. This involves advocating for policies
that promote green building, local manufacturing, and the adoption of new technologies.

Collaboration and Communication

4 Fostering strong collaboration and communication among stakeholders, including government agencies, universities, industry professionals, and community
members. This requires a clear communication strategy, regular engagement, and transparent decision-making processes.
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Recommendations: A Call to Action

To realize the full potential of this initiative, Tasks Africa CBC is committed and prepared to take the following steps:

- Develop a comprehensive implementation plan that outlines specific goals, timelines, and resource requirements.
- Establish a dedicated team with the necessary expertise and commitment to lead the initiative.

« Build strong partnerships with key stakeholders in Rwanda's built environment.

- Actively engage with policymakers to advocate for favorable policies and regulations.

- Continuously monitor progress, evaluate outcomes, and adapt the program to meet evolving needs.
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Conclusion: A Vision for the Future

The "Engineering for Industrialization" Brand initiative presents a visionary approach to empowering Rwanda's built
environment and driving sustainable infrastructure development. Through the establishment of Collaborative
Engineering Innovation Sandboxes (CEIS) and by fostering a culture of collaboration and innovation, the initiative will
create a thriving ecosystem for homegrown solutions. This roadmap sets the stage for a brighter future for Rwanda's
built environment, characterized by sustainable growth, resilience, and innovation.



