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Decadal Plan

Science, technology and innovation have significant transformative potential. 
For developing countries, STI, and specifically innovation, can support 
economic growth and employment, create livelihoods at grassroots level, and 
improve government performance and service delivery. While innovation is not 
the only factor in faster economic growth, industrialisation and inclusive 
development, it remains a significant and vital catalyst. Innovation can enhance 
South Africa’s development and improve the quality of life of its citizens. (White 
Paper on Science, Technology, and Innovation, 2019)

Prof Blade Nzimande: 

“ Placing Science, Technology and Innovation at the centre of Society, 
Government, Industry and Education”



STI White Paper and DSI 5 Year  Strategic Outcomes
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Science and Technology for Sustainable Human Settlements Unit

“to gather knowledge, evidence and learning to inform and influence 
government development policies, technology choices and the way 

innovative technology can be used towards the creation of sustainable 
human settlements and improve the quality of lives. 

The unit focuses on mature technologies that do not yet have 
widespread application, but are seen as having the potential to achieve 

government’s broad development objectives” 



DSTI and NDoHS  MoU: Areas of Collaboration

• Science, Technology and Innovation for Human Settlements Roadmap

• Science, Technology and Innovation for Human Settlements Landscape 
Study

• Decision Support Tools for integrating innovation in human settlements

• Demonstration and Scaling up of Alternative Building Technologies;

• Green economy and SMME’s in Human Settlements

• Climate Change Flagship Projects in the Human Settlements Sector;

o Off grid  Green Village / Settlement Demonstration Project

o Long Term Modelling of Housing Demand

o Mapping of human settlements for service provision (SANSA)

o IBT Benchmark Study 

o Red book review and Climate Change Vulnerability Atlas

o Mapping of water resources for drought monitoring and response.

o Modelling the Impact of Flash Floods on Settlements



Projects prioritised in the collaboration :2019 -2024

❖ Climate Change Flagship Projects in the Human Settlements Sector;

• DST to support the NDoHS and participate in the committee meetings with DEA; 

❖ Off grid  Green Village / Settlement  Demonstration Project

• NDoHS to support DSTI in demonstrating innovative green settlements 1x1 flagship

• NDoHS to support the DSTI in its engagement with provinces / municipalities and choosing the site, 
buy in and  financial support (co-investment)

❖ Science, Technology and Innovation for Human Settlements Roadmap

• NDoHS and the Research Chairs to support DSTI in the definition of this strategic exercise, 
nominate a Dept. representative to the project governance

❖ Science, Technology and Innovation for Human Settlements Landscape Study

• NDoHS to be aware of the study and appoint a representative to participate in the project team, 
DST to share the findings of the study



7

• South Africa has a number of initiatives supporting the transition to green, 
smart and sustainable settlements that are energy efficient carbon 
neutral and climate resilient, currently being piloted across the country. 

• Rollout of 3D Construction Printing of Homes (3DCP), rollout of 
EcoSun Green Villages, 

• Non-Sewered and Next Generation Sanitation Systems in schools 
and households, 

• Retrofitting of Thermal Ceilings, 

• use of Building Information Modelling (BIM), Water Sensitive 
Designs, 

• Development of Green Building Frameworks by Major Cities

• Innovation Partnership for Rural Development Programme (IPRDP)

Strategic Initiatives for Scaling Up – 
Green Transition in Human Settlements



- 3D Printing House Project 

- Climate Change Flagship Programme

Agreement IBT Database 

- Ndlambe Green village

- Eric Molobi

- Smart -Home Campaign

- Off Grid Sanitation in RDP 

- RPAS to monitor land invasion and informal settlements

- IBT projects

- Solar water heaters

- Energy efficient lighting 

- Retrofitting of thermal ceilings

- Waste sorting at household

- Greywater technologies

- Smart green buildings

- Mini-grid - Reflective roofs

- Flash floods drainage system

Human Settlements: Technology Niches in various 

provinces 
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Examples of Science and Technology for Sustainable Human Settlements  
Demonstration Projects and Initiatives by the DSTI



SURVEY – Positioning the District Development Model as a 
platform for Innovation 



Ndlambe EcoSun Green Village

The DSI and its partners (the Eastern Cape Department of 

Human Settlements, Ndlambe Local Municipality, Nelson 
Mandela University and Potsdam University) have 

embarked on the climate change adaptation and mitigation 

flagship project to showcase the potential for off-grid 
settlements on a small scale. The Ndlambe Eco-Sun 

Green Village project demonstrates how the use of green 
technologies and other innovations can contribute to the 

sustainability of human settlements across the country. The 

project comprises of the Multipurpose Centre and the 
construction of 10 houses. 

One block with ten houses   

ca. 200 m2 per plot

• Green landscape and urban design – 

• Off grid sanitation technologies

• Smart settlement with internet connectivity – 

broadband

• To mainstream appropriate water, sanitation, energy, building 
technologies to secure a smart, green and sustainable  neighbourhood in 
Ndlambe – position this as a climate change adaptation and mitigation 
flagship project in the entire country. 

• Influence policy shift, direction and paradigm of communities, municipality 
and human settlements national and provincial departments, housing entities 
and stakeholders and show case a new innovative model for integrating 
technologies at a settlement level and which should be adopted  to attain 
sustainable green village through multi-stakeholder effort; 

• Increase the use  innovation as a catalyst and a driver for a 
neighborhood development initiative,  through a community based 
approach where community members themselves responds and solve their 
own challenges whilst creating economic opportunity and a smart settlement, 

• Influence the NDoHS to set up a National Programme for smart 
settlements to roll out innovative and smart living practices

Barbara Mohren    Architekten     Ritterstraße 12-14    10969 Berlin   www.mmst-architekten.de     barbara.mohren@mmst.architekten.de

EcoSUN Sustainable Village

Eastern Cape South Africa
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3D Construction Printer (3DCP in Human 
Settlements)

The successful acquisition of 3D printing technology 

for housing for the country signals a new error where 
technology based models to accelerate the delivery of 
government subsidy houses, whilst creating economic 

participation opportunities for SMME’s in the supplier 
value chain, operations and maintenance, localization, 

components and material supplies. 25 housing units 
have been earmarked for the demonstration  through 3D 
printing technology in partnership with the KwaZulu-Natal 

Department of Human Settlements 

•Sponsor: Department of Science & Innovation (DSI) & 

University of Johannesburg (UJ)
•Research Centre: Sustainable Materials and Construction 
Technologies (SMaCT)

•Objective: Research & implement a pilot 3D housing project 
in a selected province

•Goals:
• Promote eco-friendly additive technologies for 

construction 3D printing

• Empower local SMEs & youth
• Assist in formulating sustainable housing policies

•Impact: Revolutionizing housing through innovation
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Background and Context of the Transformative Innovation Policy - SA



Background to Transformative Innovation Policy

South Africa is a founding member of the Transformative Innovation Policy Consortium (TIPC) 

which was inaugurated in 2017. 

The TIPC is giving substance to a new focus for Science, Technology and Innovation (STI) policy 

based on ‘Transformative Change’, which aims to contribute to addressing global societal 

challenges, including climate change, inequality, education, health, employment and pathways to 

economic growth and development. 

This is known as Transformative Innovation Policy (TIP).

Co-ordinated by the Science Policy Research Unit (SPRU) at the University of Sussex in the UK, 

current members comprise of ministries and funding agencies from Colombia, Finland, Norway, 

South Africa and Sweden. 

In addition, China, Brazil, Ghana, Kenya and Senegal are also taking part in associated pilot 

projects. Working together in a co-created five-year programme, the TIPC is mobilizing empirical 

research in combination with policy experimentation, evaluation, capacity building and 

mutual learning. 

• Building on the international networks, regional hubs have been established in Europe, Latin 

America and Africa. The Africa Hub was established in 2018 at Science Forum South Africa (SFSA) 

bringing together South Africa, Ghana, Kenya, and Senegal.



Background to Transformative Innovation Policy. Cnt’d

By leveraging on the international and continental effort, a 5-year national 

effort began in 2019 aimed at:-

• Building a diverse community of practice of no less than 200 change agents 

including policy-makers, researchers, and other change agents.

• Evolving a common framework that informs and influences system-level 

transformation efforts of the DSI, its entities, and its partners

• Applying transformative innovation policy frameworks and tools to a 

portfolio of no less than 10 policy experiments

• Building research and capacity-building capability in South Africa 

• Core to advancing the national effort is an annual forum of the community of 

practice. The inaugural forum, held in October 2019, comprised three 

complementary capacity-building interventions. 

• The central capacity-building intervention was an in-depth two-day training 

programme for ten of the 15 policy experiments that constituted the South 

African portfolio at the time (see graphic below). Participants were introduced 

to transformative innovation policy, the socio-technical approach, and the 

multi-level perspective for deep transitions 



Background to Transformative Innovation Policy. Cnt’d
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Sustainability Challenges facing Human Settlements and the need for transition!



Sustainability challenges facing human settlements – 
the role of  TIP?

• Global water demand to increase by 40%  in the next 2 decades (McKinsey. com)

• Demand for water in SA to reach 17.7 billion cubic metres in 2030 against the current 
supply of 15 billion  cubic  metres (Wateringearth.org)

• Today over 200 million people do not have access to safe drinking water and 2.5 
billion cannot access sanitation  (Wateringearth.org)

• NDoHS MTSF targets 1million housing opportunities

• PICC Cabinet resolution to use Innovative Building Technologies for schools, public facilities, 
clinics and targeting 60% in these sectors

• Aging infrastructure in municipalities

• Cost for providing descent sanitation ballooning

• Cyber crime and municipal services

• About 3.5 million indigent households in 2014 (Stats SA Non-financial Census) only 2.5 
million of this (70%) indigent households benefited from the indigent support system for 
water



Total % of household Annual Income Expenditure



SDG 11:  Will not be met !

• Sustainable Development Goal 11: Making cities inclusive, safe, resilient and 
sustainable. In 2030, cities should offer opportunities for all, with access to basic 
services, energy , transportation through carbon neutral approaches. Goal 6: Ensure 
access to water and sanitation for all.



Barriers for technology and innovation uptake in Human Settlements !
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• General lack of innovation uptake and mainstreaming in the housing/ human 

settlements sector

• Lack of investment in innovations;

• Conservatism and reliant on old approaches and methods to human settlements

Barriers for Innovation and  Technology  Uptake in Sustainable 
Human Settlements
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Barriers for Innovation and  Technology  Uptake in Sustainable 
Human Settlements Cnt’d

• Human Settlements Planning: inflexible approaches to housing development, with a lack 

of responsiveness  to enhance quality of living environment,  Housing Development 

process: a delivery chain that has is manual and not fully digitalized, high dependencies on 

state subsidy, Affordability: increased burden on household income for services like water 

and electricity, Climate Change: adaptation and mitigation targets not clear and poorly 

enforced. The sector is not fully equipped to adjust to climate change and disasters ;



24

Barriers for Innovation and  Technology  Uptake in Sustainable 
Human Settlements Cnt’d

• State of Maturity of Innovation Patents in Human Settlements: the uptake of innovation 

in human settlements is slow. The number of Agrement certified (IBT) building and wall 

systems in the past 25 years has grown as a result of accumulation of certificates holders in 

the market rather than acceleration rate of certification. The pipeline of innovation is weak, 

with high market exit rates (indicated by certification lapse rates in excess of 30% and very 

low local patent registrations).  
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Barriers for Innovation and  Technology  Uptake in Sustainable 
Human Settlements Cnt’d

• Policy and Regulatory Environment: the institutional and policy environment that governs 

the regulation of newly built environments in SA is strong. State financing and procurement 

models for housing delivery are mostly based on brick-and-mortar typology. Access to 

financial and technical support may be limited for some innovators, and is a barrier to 

upscaling. There is generally poor awareness and low confidence in utilisation of innovative 

technologies in housing and human settlements in government and recipient communities  

vs the private sector, and consequently the uptake is constrained.
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Barriers for Innovation and  Technology  Uptake in Sustainable 
Human Settlements Cnt’d

• Barriers for Innovation Uptake: A number of barriers, capabilities and enablers were 

identified through desktop research and confirmed and ranked by means of an electronic 

survey:

• Skills and knowledge: Specifiers and end users may not know what to specify for particular 

technologies and may not have the skills to specify, evaluate and implement.

• Policy and regulatory framework: A new technology may not fit within the existing 

regulations and policies. Compliance with the policy may be difficult and become a 

disincentive to invest in new technologies.
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Problem Statement: Innovation and  Technology  Uptake in 
Sustainable Human Settlements Cnt’d



To address these  inhibitors for technology uptake, explore 
the use of TIP methodology and tools to define a transition 

plan for  supporting the uptake of innovations and 
technologies to achieve green smart and sustainable human 

settlements  i.e. 
STI4SHS Roadmap
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The Science, Technology and Innovation for Sustainable Human 
Settlements Roadmap (STI4SHS Roadmap)

• General lack of innovation uptake and mainstreaming in the housing/ human settlements sector;

• Lack of investment in innovations; right skills and qualifications

• Conservatism and less modernised approach to human settlements

• Directed Human Capability – Research, IP, Robotics, Materials Science, Construction

• Open up the Socio-technical system of the Built Environment

• Use and exploitation of Indeginous Knowledge Systems 



STI for Sustainable Human Settlements (STI4SHS) 
Roadmap in the context of climate change

The STI4SHS Roadmap is an initiative in partnership with the National Department of Human 

Settlements, the KZN Dept of Human Settlements , human settlements implementing entities, industry 

partners, regulatory bodies like NHBRC  to introduce technology and innovations in human settlements  

to achieve smart, green, sustainable and resilient settlements as a response to climate change over the 

next 10 years. 

The objectives of the STI4SHS Roadmap Initiative is to 

• Stimulate and guide investments in innovations, smart  and green technologies for sustainable human 
settlements;

• To coordinate the  multi-stakeholder effort and initiatives for the green and sustainable human settlements 
that are resilient to climate change

• To provide a framework for decision making  with respect to choices of strategic  initiative to be prioritized 

for funding and technologies that could be immediately deployed in human settlements.

The STI4SHS Roadmap implements projects in the following workstreams: Culture  of Innovation; 
Digitalized human settlement enterprise; Strategic technology projects for human settlements; Pipeline of green 
and smart technologies that should be adopted in human settlements to respond to climate change; 
Technology diffusion and directed human capital development and adaptation skills for communities. 

Attached  is the electronic version of the STI4SHS Roadmap:

https://www.csir.co.za/sites/default/files/flipping_book/sust
ainable_human_settlements_roadmap/mobile/index.html

https://www.csir.co.za/sites/default/files/flipping_book/sustainable_human_settlements_roadmap/mobile/index.html
https://www.csir.co.za/sites/default/files/flipping_book/sustainable_human_settlements_roadmap/mobile/index.html
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STI for Sustainable Human Settlements Roadmap – Clusters / 
Pathways, Initiatives and Activities



Policy Experiment – applying Transformative Innovation Policy in 
Sustainable Human Settlements – define a Roadmap to Transition

Explore and apply  the TIP approach, methodology and tools in defining  the STI4SHS Roadmap; 

In so doing applied, reflect on challenges, lessons learnt for tailoring of transformative innovation 
policy instruments to the Roadmap policy experiment. 

Identify gap, and Benefits  of using TIP for sector transition plan – Roadmap (Chapter 6 of the Book)

Produce a Science, Technology and Innovation Roadmap to achieve smart and innovative 
sustainable human settlements in South Africa: 

(STI4SHS) – Roadmap



Book – Cover Slide from Portia

Explore and apply  the TIP approach, methodology and tools in defining  the STI4SHS Roadmap; 

In so doing applied, reflect on challenges, lessons learnt for tailoring of transformative innovation 
policy instruments to the Roadmap policy experiment. 

Identify gap, and Benefits  of using TIP for sector transition plan – Roadmap (Chapter 6 of the Book)

Produce a Science, Technology and Innovation Roadmap to achieve smart and innovative 
sustainable human settlements in South Africa: 

(STI4SHS) – Roadmap



Book – Foreword

Explore and apply  the TIP approach, methodology and tools in defining  the STI4SHS Roadmap; 

In so doing applied, reflect on challenges, lessons learnt for tailoring of transformative innovation 
policy instruments to the Roadmap policy experiment. 

Identify gap, and Benefits  of using TIP for sector transition plan – Roadmap (Chapter 6 of the Book)

Produce a Science, Technology and Innovation Roadmap to achieve smart and innovative 
sustainable human settlements in South Africa: 

(STI4SHS) – Roadmap



Book – Focus



Book – Discussion



Book – Discussion Cnt’d



Book – Chapter 6

Chapter 6: Chapter 6 – A transitional plan for innovation uptake and scaling up  in 

Sustainable Human Settlements (STI4SHS Roadmap)

The Chapter aims to reflect and share lessons on the benefits, challenges and gaps 

identified in the application of the Socio-technical systems and the Multi-level perspective 

(MLP) in defining a sector transition plan (Roadmap for Science, Technology and Innovation 

for Sustainable Human Settlements) as an engagement policy experiment in South Africa. 

The case study uses the Multi-level Perspective as a theoretical framework to define and 

analyze sustainable human settlement’s socio-technical systems, regimes, actors, niches 

and landscape dynamics of this sector. 

The Chapter further discusses the experimentation modes, the transformative processes 

and outcomes within the South African Human Settlements context and how these have 

been applied in the definition of the roadmap.

The Chapter concludes that roles such as policy experiment coordinator, policy experiment 

team, policy experiment governance, and arrangements are all critical for transformative 

innovation policy experiments to succeed. 

Likewise, the tailoring of the transformative innovation methodology and terminology to suit 

the context of Sustainable Human Settlements context is important



Book – Chapter 6





Chapter 6:  
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