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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
iImprove 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”
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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 guality 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 Colla'b_orat_i'on

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;
Off grid Green Village / Settlement Demonstration Project

Long Term Modelling of Housing Demand

Mapping of human settlements for service provision (SANSA)

IBT Benchmark Study

Red book review and Climate Change Vulnerability Atlas

Mapping of water resources for drought monitoring and response.
Modelling the Impact of Flash Floods on Settlements
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Projects prioritised in the collaboration -:'2019 §2024 N

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



Strategic Initiatives for Scaling-Up =

Green Transition in Human Settlements ;¢

« 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)




Human Settlements: Technology Niches.in various

provinces

- Mini-grid - Réflective roofs

} - Smart -Home Campaign

- Smart green buildin
REGIME

Greywater technologiés

| 3; R Agreement IBT Database

- 3D Printing House Project

- IBT projects

NICHE
Solar water heaters """ . ‘,’V
\
L
.\. \NC- Ndlambe Green village

L NSTIVIONALBATIN ~ — Eric Molobi

- Climate Change Flagship Programme

Energy efficient lighting

) Cbln =) Uy & REPLCATION g _ Off Grid Sanitation in RDP
TIHE O)
g o Cond s Rn (206, Crovye e e

Retrofitting of thermal ceilings - RPAS to monitor land invasion and informal settlements

- Waste sorting at household
- Flash floods drainage system



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 forinnovation

* Aview of leach pits under construction
at one of the Oakford houses.

A greywater recycling system under
construction in the foreground.

In the background a stand is being

constructed for a rainwater harvesting

tank.
A view of a pour flush toilet in a
bath room in one of the Oakford
houses

Spatial Monitoring of Informal Settlements Using RPAS /Drones
(Immediate intervention)

The KZN RPAS/Drones for Spatial Monitoring of Informal Settlements is project funded by the DSI
to assist the KZN Department of Human Settiements to monitor land invasion and informal
settlements expansion using drones. The project is implemented by the CSIR. The project has
acquired flying and operator licence and trained local SMMEs and 4 pilots. The project has one
drone that will be deployed to the impact of the floods disaster and provide high resolution
images and geospatial profiles of the impact of selected informal settlements that cannot be
reached due to the disaster. 3 additional drones will be deployed immediately through the project.
The objectives of the KZN Spatial Monitoring Project will be to:
+  Deploy four drones to support KZN Human Settlements to assess the impact of the disaster in informal
settlements;

«  Deploy fully licenced drone SMME and 4 pilots to profile the impact of the disaster in prioritised informal
settlements in partnership with the KZNDoHS, CSIR and Industry Partners

+  Provide the real time images and management reports of the assessment of impact of the disaster on
informal settlements and identify affected beneficiaries.

One block with ten houses
ca. 200 m2 per plot

« Green fences by indigenous plants - broadband,
+ Off grid sanitation technologies

+ Smart settlement with internet connectivity

« Greener village with off grid energy

+ Water recycling and smart sensors

« Environmental design

« Efficient drainage system — flash floods

39 Rural Households being
connected to electricity
from hydropower at Tina
Falls in the Eastern Cape



Ndlambe EcoS.un. Green Village

The DSI and its partners (the Eastern Cape Department of
Human Settlements, Ndlambe Local Municipality, Nelson =3
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 . : . .
« To mainstream appropriate water, sanitation, ene(g%/, building
«  Smart settlement with internet connectivity — technologies to secure a smart, green and sustainable neighbourhood in
Ndlambe — position this as a climate change adaptation and mitigation
broadband flagship project in the entire country.

#

uuuuu

* 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
technolo?ies 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
A . e neighborhood development initiative, through a community based
e > N X . % . 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 smatrt living practices



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
sImpact: Revolutionizing housing through innovation




Background and Context of the Transformative Innovation Policy - SA
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Background to Transformative Innovation.Palicy

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 InnovationPolicy. 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 InnovationPolicy. Cnt'd

Policy Experiment 1 — Transformative Innovation Community of Practice

Policy Experiment 2 Policy Experiment 3
Roll out of stationary fuel cells in A roadmap to achieve smart and innovative
informal settlements and rural sustainable human settlements in South Africa

communities

Policy Experiment 4 Policy Experiment 5
Sanitation Transformation Initiative Innovation-driven Local Economic Development in the
(SANITI) Vhembe District Municipality
Policy Experniment 6
21% Century Education Sandbox Policy Policy Experiment 8
Experiment 14 Living Catchments
Policy Expenment 7 Industrial Parks
Digitally-enabled network of technology centres and SEZ’s as Policy Experiment 9
innovation Just Transitions in
Palicy Experiment 15 catalysts Mpumalanga
Pathway Management for Youth Employment

Policy Experiment 10 — WEF Centre for 4IR — South African Affiliate
FPolicy Expeniment 11 — Foresight based planning in the Eastern Cape
Palicy Experiment 12 — Procurement for locally developad technologies and innovations

Policy experiment 13 — Open data and open science




Sustainability Challenges facing Human Settlements and the need for transition!
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Sustainability challenges facing human settlements/~

the roleof 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

Housing, water, electricity, gas and other fuels I 32,55
Transport I 16,29
Miscellaneous goods and services [N 14,68
Food, beverages and tobacco IS 13,75
Furnishings, househould equipment and routine... IIIIEEGE 5,22
Clothing and footwear I 4,78
Recreation and culture N 3,31
Communication [ 3,40
Education [l 2,45
Restaurants and hotels [l 2,11
Health W 0,90

Other unclassified Expenses 0,05

0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00

Percentage



SDG 11: Will not be met 1

« 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.

o~

Centrality of housing in attaining all other

SDG GOAL S , : -

addressed

strategy for poverty alleviation.

and 11
creation strategy.

. e and 9

Ensure that property can be access all as
e onplodnlosmaludide] o ana10 e GOALS
e B EIEIEIG
improve quality of life for the poor. '

16, -~ — —
Support the functioning of the entire singic [PHPYPIPRPDI - =
residential property boom and the second [ }:;-}5‘ l b o0
economy slump. - == 17
development of sustainable human = o




Barriers for technology and innovation uptake in Human Settlements !



Barriers for Innovation and Technology."Uptake/in Sustalnable

Human Settlements

* 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

22



Barriers for Innovation and Technology Uptake /in Sustamable "

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 ;

23



Barriers for Innovation and Technology Uptake /in Sustalnable "

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).

24



Barriers for Innovation and Technology Uptake in Sustamable "

Human Settlements Cnt’ d

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

the requlation 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.

25



Barriers for Innovation and Technology Uptake in Sustamable "

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.

26



Problem Statement: Innovation and Technology Uptakeln

Sustainable Human Settlements Cnt d__

Climate change challenges

I Societal challenges

Resources

Technical challenges

Problem statement

Air quality
Health

Urban sustainability

Energy

Water management I

Public policy I
R&D&I I

Sector support

Technology

Financial I

Traditional models

27



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.

STI4ASHS Roadmap



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

COMMERCIAL-IN-CONFIDENCE

Dept of Science , Tech, Innovation — “Sustainable Housing Settlement” Roadmap
To address the Housing Backlog

Resourc:
* Innovation funding technologies Problem Statement
+ Technology certification process * General lack of innovation uptake and mainstreaming
* Products in the housing sector
. . * Vendors and technology developers » Lack of investment on innovation by the sector
Science, Technology and Innovations for + Finances and budget .C ism and less ized technology-based
A * Polici h to hi ttlement:
Sustainable Human Settlements (STI4SHS) Roadmap ekt Spproachioidman.seiomenis

A roadmap to deploy innovations and technology to achieve green, smart
and sustainable human settlements in the context of 4th Industrial Revolution

Technical Chall
+ Lack of policies for human settiements
sector that support the use of technology and
innovation to deliver sustainable human
settlements
* Lack of standards, norms and budget
for technology based on housing options
* Innovation dispensation or models for the sector
« Conventional building approaches as the norm
* No policy incentives for green and off grid

Societal Challenge

+ Cost of decent sanitation ballooning

* Centralized municipal services for water,
energy and infrastructure

* Interruptions of water and energy supply
to households

S S buildings in residential sector

science & innovation human settlements
\ } Department { | Depariment N . ibutic

Seience and Kinvaldh H & * National determined contributions to the
g\v REPUBLIC OF SOUTH AFRICA ‘\V REPUSLIC OF SOUTH AFRICA reduction of CO2

+ Reduced global warming by 2% by 2050

+ Outcome 8: Sustainable human settiements
and Improved Quality of household life

+ SDG 11: making cities inclusive, resilient and
sustainable. In 2030 cities should offer opportunities
for all with access to basic services, energy., transport
and water through carbon neutral approaches

+ SDG 6: Ensure access to water and sanitation for all

Figure 1: Pentagonal map of the STSHS Roadmap 2 9

Science, Technology and Innova ble Human € nts (STI4SHS) Roadmap




STI for Sustainable Human Settlements (STI4SHS)

Roadmap in the context of climate change

The STI4ASHS 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 STI4ASHS 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 STI4ASHS 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

STI for Sustainable Human Settlements Roadmap — Clusters /

Pathways, Initiatives and Activities

Pathways / clusters and Initiatives

INTITIATIVES

CLUSTERS

OUTPUTS /
INDICATORS

o 3L el S5
e
-
G e
O ——
Lo

il
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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:
(STI14SHS) — 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

Uses The Transformative Innovation Policy is an exploratory concept
which advocates for the transition of socio-technical systems to
sustainability.

The Book uses TIP lense, methodology and tools to argue for the transition
to Sustainable. Smart and Green Settlements in the context of Climate and
4™ IR, and uses the STI 4 SHS Roadmap as a transition plan

The Book also uses Multi-level Perspective (MLP) to understand and
explain the dynamics between regimes. niches (innovations) and the
landscape which hinder (or favor) interventions for sustainability,

the book also assesses the human settlements Socio-technical Systems
and how it could be transition to sustainability (Geels, 2002, 2011).




Book — Discussion

The book acknowledges that human settlements is faced with formidable challenges
such as insufficient water and energy,

These require deep structural changes in the current socio-technical systems.

Vanous promising innovations and technologies are often resisted by varnous actors and
systems, which frustrates up-take, replications and circulation. URCI

This is because incumbent regimes are purposively strong (Schot). For successful
transitioning to sustainability, these ought to be known, understood and challenged
(Schot).

The book also illustrates how the vanety of socio-technical systems involved in_ human
settlements, i.e., housing, energy, water, sanitation, mobility, access o various
amenities, etc., interact with each other.

Many of the current socio-technical systems used to deliver societal services in human
settlements are. however, mostly unsustainable.




Book — Discussion Cnt'd

In the face of climate change, the need to meel sustainable development goals and
other national priorities as those labelled in the National Development Plan, there is
need for human settlements to secure safer, cleaner and more affordable alternatives
(IPCC, 2014).

The Book also reflects on the South African Science, Technology and Innovation for
Sustainable Human Settlements Roadmap (STI4SHS Roadmap) acknowledges the
socio-economic challenges that South African human setllements face and the crucial
role that STI can play in addressing these (DST, 2021).

The Book discusses major challenges faced by contemporary South African human
settlements in the context of technology and innovation.

It uses the multi-level perspective (MLP) to understand and explain the dynamics
belween regimes. niches (innovations) and the landscape which hinder (or favor)

interventions for sustainability as socio-technical systems transition to sustainability
(Geels, 2002; 2011).




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 benéefits, 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




Transformative Outcomes

Building and nurturing niches

Shielding: Offering protection for niche
experiments and normalizing these
protection measures.

Learning: First order learning has a focus
improving what actors are doing while second
order learning questions frames and
assumptions of structures and activities of
actors.

Networking: Create high quality
opportunities for collaboration between
actors, strengthening their networks.

Navigating expectations: Create a space for
voicing and articulating expectations around
societal challenges and appraising these
expectations

*  Opening up and unlocking regimes

9. De-aligning and destabilising: Facilitating
policy frameworks and governance

arrangements that challenge existing systems,

10. Unlearning and deep learning: Facilitating
unlearning and deep learning among regime
actors to re-assess the regime rules in
comparison to new alternative rules

11. Strengthening regime-niche
interactions: Creating linkages (formal and
informal) between niche and regime actors

12. Changing perceptions of landscape
pressures: Facilitating processes to challenge
individual and collective perceptions about
landscape pressures - policy makers,
producers, businesses.

Book — Chapter 6

Expanding and mainstreaming niches

Upscaling: Increasing adoption by users of
the new emerging system of user
preferences, technologies, policy measures,
industry strategies, cultural meanings and
symbols.

Replicating: Intentionally facilitating the
replication of specific niche experiments in
other contexts

Circulating: Identifying and promoting
circulation of ideas, people, blueprints, )
technologies between niches on a more D

continuous basis. e o ——

Institutionalising: Mainstreaming the rules of
the niche (behaviour, beliefs and values)
among existing and new niche actors.

INDICATOR RESPOMNSIVENESS

WMo, Tranfarmative
Ottt
Indicators

WMo, af Raadrmap
Indicators

Figure 5: 5k Hhe respan aof TIP and Rovdmap indicebors fo nicke constractions



Contractor
Delivery Beneficiary
Market § preference
Housing

Envirommental Regulations
Regulations . Policies

. NHBRC
Technical ’ Quality
Specifications Assurance

Socio-technical system
for housing human
settlements

Building ISO
Standars

Housing
Vender
Process

Subsidy
Quantum

Building
Material
Suppliers

Housing
Procurement,
Policies Housing | Norms and
Codes Standards

In the book the concept of Regimes is also explained in the context of Sustainable
Human Settlements:

Regimes are understood to consist of three interlinked dimensions.

The first dimension is a network of various actors and social groups. In the South African
human settlements context regime, some important actors are the national departments
that draft relevant policies, utilities, research institutions, regulatory institutions as well as
households.

The second dimension consists of formal, cognitive. and normative rules which guide
all actors’ activities. Formal rules entail municipal laws, standards and regulations which
guide and direct the ‘acceplable’ pathways and processes that individuals take.

The: list is inclusive of strict laws such as the Sanitation Technology Protocol and SO
standards. Normative rules are behavioral norms and role relationships. Cognitive rules
order the way in which people perceive 'things' (i.e. innovations and technologies), which
are influenced by belief systems, culture, guiding principles, problem agenda and search
heuristics.

The third dimension is formed by material and technical elements, this includes required
resources across the various socio-technical systems, example, grids for water and
energy supply or off-grid technical elements. (Geels, 2005).




Chapter 6: .

MULTI-LEVEL PERSPECTIVE |n the Book, the MLP is explained as occurring at three levels, the meso, micro and
)
P macra levels, respectively.

Gender lnewi,‘.w

t
INTERNATIONAL Coppy ermploV™
TMENTS Nop oF

Goxorruncs At a micro level, there are novelties, that are outside of, or on the fringe of incumbent

Green Buildine®

regimes emerge (Geels and Kenels, 2007).

NATIONAL PRIORITIES

Uit

4,
L,

4LIR
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f— \ These are niche-innovations which are influenced by the landscape ( Geels, 2002).
— Niches are the reason behind observed change in systems. Niches may have different
« At i * e s forms, they may be in the form of small market niches or technological niches funded by

construction industry » Vibrant housing innovative market

< st s private sirateqic investments or by subsidies from the public sector (Geels and Kemp,

« Gov tender and procurement #® Smart Settlements
2007).

NICHES

Within the human settlements sector, niches may be from socio-technical systems of
sanifation where new waler-gfficient or walerless-loilet innovative technologies are
introduced and piloted. These can also be the introduction of off-grid settlements as a
— greener more self-sufficient alternative. These niches interact with regimes, in cases
where the niches are successful, they may entirely replace the reqime or hybridization
may take place and the new regime has some elements of the previous regime (Schot).

The Macro-level is the landscape which is the large-scale material context of sociely, e.g.
the spatial arrangement of setlements and cities, environmental problems and goals like
the Sustainable Development Goals and Frameworks used in the seclor, political and
gconomic status quo also fall within this sector. The material landscape is slow to change
In comparison to the political landscape which is more dynamic (Geels and Kenels, 2007).
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